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§1.1 ÚOÆÚÚO©Û

ÚOÆïÄN�±'�k���ªÂ8!�n!©Û��Å5�êâ§¿3dÄ:þ§

é¤ïÄ�¯K�ÑÚO5�íä§��é�U�Ñ�ûüJø�â½ïÆ[1]"{ó�§

ÚOÆïÄêâ�Â8!�n!©Û¿�Ñíä[2]"

ÚOÆ�uÐ�6�§�¬��+�Ú��g,�ÆïÄÑlØmÚOÆ�{"Ú

OÆ3��+�¥�A^§Ø�r?
ÚO�{���uÐ§�íÄ
��'Æ��u

Ð"

ÚO©Û´�^ÚOÆ�*:Ú�{é�*¯Ô?1©ÛÚïÄ§=êâ��n!£

ãÚnÜ[2]"ÚO©Û�&EJ��3��'é§òÂ8�êâ/�o�°!���ý!d

d9*!dL9p0/\ó?n§ÏL¯Ô	3�êþLy§�«¯Ô�U�3�5Æ5§

¿(Ü��;��£\±)º"

ÚO©Û~^�Vgkµ

1. oN���"3¢SA^¥§rïÄé���N��oN(population)§rz�ïÄü

 ���N§roN¥�N�oê��oNNþ"XJoN¥�)k��ü §Ò

¡�k�oN§ÄK�Ã�oN"loN¥�ÅÄÑ��Ü©*	ü Ò¡�VÇ�

�(probability sample)§*	ü �ê8���Nþ"ÚO©Û�?Ö��Ò´dVÇ�

�íäoN"Ù§Xg�ö|¤��¿��( haphazard sample)!�½���(representative

samples)½©���(quota samples) �þ´�VÇ��"

2. Ø�"oN¥��N�m�3X�É§ù«�É�±´dõ�¡�ÏÚå"ÚO¥�Ø

�§́ �ÿþ��ý���½���I�oN�I��"Ø��Ñy§�±´¢�¤ì

ØO!ïÄé�ØÓ�����XÚØ�§��±´duÕ�E¤�L�Ø�"du*

	ü m�3��N�É§¦�d���I�oN�Im�3�É§¡�Ä�Ø�"X

ÚØ�ÚL�Ø�´AT��±;��"

3. ÚO©Ù�ÚOþ"é�þ��k�Å5�ÚO]��£ã§·���]�ÅÄCz

�&E§ÚOÆ~^©Ù5�y§X��©Ù!��©Ù9Ñt©Ù�"����ÅC

þ´�
ÕáÓ©Ù�ÅCþ�¼ê§����½�Ù�U
��(½§¿��oN

���ëêÃ'§KT�ÅCþ¡�ÚOþ(statistics)"XJïÄ�oN��¹eZ�

��ëêK¡ÙÚO¯K´ëê5�§ÄK��ë�"ØÓ�]��^ØÓ�ÚO�

{5?n"oN���!ëê�ÚOþ�'X�^ã 1.15L«µ

4. Cþ©a"ÚO©Û��©êâÏ~´n1p�n × p �Ý/êâÝ
X = {xij}, i =

1, ..., n, j = 1, ..., p§§�¹
'un �é��p�Cþ�&E§Cþ�ÚOÆ�¿Â´

��«�±ÿþ�A�§ÚO©Û�Äk�éÿþ��{\±�	"Cþ�âÙÿþ

�ºÝØÓ§kL 1.1�©a[8]µ

¶Â.(nominal)êâ´�«X{�êâÎÒ§vkþ�Vg§X´ÓG¹¥®´!

�´!l´!ÔóÚ©Ø§�?¿P�1,2,3,4,5½A,B,C,D,E"kS.( ordinal)êâÒ´

kk�gS§Xd����c#©|"m�.(interval)êâ¤�¹�þØ=�±'��
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�ÅÄ�

oN =⇒ ��

⇑ L� *	⇓ O�
íäµ�O!u�

ëê ⇐= ÚOþ

ã 1.1 oN���!ëê�ÚOþ�'X[3]

L 1.1 �«Cþ�a.!¿Â�¢~

¶ ¡ ¿ Â Þ ~

¶Â. aOm�/ �Ó É.!́ /Ä

kS. aO�±üS ©z§Ý

m�. Y²m����Ó §Ý!°opÝ

'Ç. Y²m'��Ó �p!N

�§��±(½���þ§§Ý´�;.�m�.êâ��§=Ø=�±'�§Ý�

p$§��±`10e'20e$10e"ù�aêâ��E,�oK$�§/m�0�(½

k�½�?¿5§X�¼Úu¼ü«§Ý�m�ÒØ�Ó"0:�(½´?¿�§X0e

k(½�§ÝØ´vk§Ý"'Ç.( ratio)êââÑ�A:´":äk²(�¹Â§

Xþ¦+kØÓ�Oþü §�þ�u"��Vgé²(§�?Û�«Oþü

 �²��'~~ê{ü/��¤,�«�A�ü "ù
IÝkA«�¹[11]µÜ.º

fþ���L�'¶Ý.ºfþ�ålk¿Â¶Þ.ºfþ���±g���ü�"m�

ºÝÃ�½��:§X°opÝÚ§Ý���§==´����é��'�§=kÝ!

Þ�5�"��§=k^�Þ¤á�¡�kS�§©aA,B,C,DØU`¤áA-B=C-D"¶

ÂCþØäkc¡�n�5�"

Cþ�Ù§�
©a�{��þãºÝk'"�Cþÿþ�ºfÃ��©�§¡

�ëY�( continuous) §X�Ýdúp���f���§ÄK´lÑ�( discrete) "¶Â

��¡Oê�( qualitative) §m�Ú'Ç��¡Oþ�( quantitative)§kS��¡�?

�"©aêâ(categorical variable)ÝþºÝ´Ø(½�§�±´¶Â�§½ö´kS�§

½ö´m��"

ÚOÆïÄ��Kkµ

1. Ä�Eâ�¢��O(sampling technique and design of experiment)"ÚO©Û¥�þ�k

�Å5�êâÏ~5g*	Ú¢�§X�Æ¥��KÁ�!�7,�;K?1�Ä�

N��"ÚOÄ���yÂ8����êâ35�þÚêþþéoNk�L5¶¢�

�O�);��OÚÚOÆ�O"]��Â8�'�§�ØÐù��§KÚO©Û7

´/-Ã?�§-ÃÑ5(garbage in and garbage out§GIGO)0"

2. £ã5©Û(descriptive analysis)"{ó�§£ã5©Û´éêâ�nÜ�Jö[6]"Â8
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�êâ²LØ¢Ú8B§O�ÑÚO�I§½ö(ÜÚOã!ÚOL�ÃãL�Ñ5§

¦éêâk��V)�<�§Ò�¤
êâ�£ã5©Û"

E,�©Û~ÄuéêâÄ��
)§ÚO�©êâ��n\ó§DÚþÌ�k

n«�{µÜ.�©êâ©|§l¼��«ÚOãL¶Ý.�©êâüS¶Þ. UÚOí

ä��¦§r�©êâ8B���½A�êiA�"D.R.Cox and E. J. Snell(1981)�Ñ§

;.�êâ�þu�XµÜ.�*½gÄu�3Ü6þØ��½�k��£����¹¶

Ý.u�Ì�Cþ�ªê©Ù±éÑ�êk�É�êâ¶Þ.ÏL�UpÝ�'�Cþé

�m�Ñ:ã�¯a/u�¶ß.êâÂ8�{�u�éÑÿþþ�U�3� �§X

*	öm��É§Ì�Cþ�?èÑy�¯K�¶à. Ïé"��P¹§�)�ÑK�

@
P¹§"��~^�«{B��{I£§X99,999�§?Û©ÛÑØA�)ù
ê

â"

&¢5©Û�±uÿêâ��Ø!Ïéêâ�3��ª½'X"~��êâ�Ø

kµÜ.êi gt�§1984�¤
9184¶Ý.,�Cþ��^�§X^�Cþ§$�êâ

8¶Þ. rCþÚ*	'Xt·§¹\Ø´Uì*	´UìCþ¶ß. ¢�Ø�"~�

��ª½'XkµÜ.�5'X¶Ý.]�äkE§̈ æ^��©Û¶Þ.��½i@]

�¶ß. �mª³§XU�m�g,üS¶à!>.:§3>.±	Ã*	¶á. UCX

Ú�:§=êâ¥Ñy��À-§d�A©O�Ü�.¶â.É~:(outlier)"ã. êâæ

È(clump)§=êâ�©¤ü�½õ�:�8Ü§lr[Ü��§.�gC"Ù¦��

¡X�ïÄþ�"�§¢��Åz�K�!ª³	í�"3&¢5êâ©Û¥§~Ñy

�VgkµÛÜ½5( resistance)´�éuêâ¥ÛÜÑy�Ø�~Cz�Ø¯a5§

¥ ê�éuþêÒ´Xd"è5(robustness) ´��7A½VÇ�.b�e� l

Ø¯a"

£ã5©ÛéÙ§ÚO©Û�'�"ÚO�I3ÚO^�¥  ±nÜÚO

þ(summary statistics) �/ªÑy§§´?�Ú©Û�Ä:"X£ã8¥ª³�þê(X

�âþê!AÛþê!NÚþê)�¥ ê§̄ êL«��ªê¤3� �"£ãlÑ�

¹�IO�!�å!z© �! Ý!¸Ý�§§�lØÓ��ÝnÜ
êâ�A5"

ã/©Û(graphical analysis)X�ã!�ã!��ãÚ�^ã§ª�ã!�ªã!(/ã!

ÚO/ã�§̂ u�*£ã]�A�"éuõ���¹§�±^����'Xê!��

�
£ã§��m�'X"êâ��n��)�
C�§XBox-Cox =��"&¢5ê

â©Û(exploratory data analysis, EDA) ´L
£ã5©Û�SN"

3. ÚOíä(statistical inference)"ÄuÂ8�êâ§±9éêâ�n©Û�(J§éêâ

¤5guoN��¹�Ñ�½�Øä§=´ÚOíä§�Ò´d���Ñ'uoN(

Ø�L§"{ó�§ÚOíäÒ´dêâe(Ø[2]"ÚOíä�±^ã 1.25«¿µ

íä�)ûn�¯K§=d���Ñ�Oþ§r§��oNëê�:�O¶é�O

þ����(��«m��oNëê�«m�O§¤�O�«m¡��&«m¶A^Ú

Ou�5�ä��&E|±oNëê�´Än�"�íäk'�´ÚOûü¯K§§

´ÄuÂ8�êâ§¦^ÚOíänØ¥Jø�««�{§(Ü²Lþ�U��J?

1©Û"~^��O�{k��q,�O!���¦�O!��d�O�"

�&«mÄu��]�ÚαY²§�Ñ31−α�VÇeT«m�¹oN�ëê§1−
α¡��&Ý§Ï~��95%½99%"b�u�¥rÉ��o�b�½��b�(null hy-
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�:�O

�ëê�O�7

�ÚO�O 7 '«m�O

� '�ëê�O

ÚOíä 7

� �ëê5b�u�

'ÚOu� 7

'�ëê5b�u�

ã 1.2 ÚOíä�{

pothesis§�¡Ã�b�)§éá�b�½��Jb�(alternative hypothesis)"�â��J

ø�&EO�u�ÚOþ§3�b�e§u�ÚOþ�T�½'T��4à�VÇ�

±�Ñ§eVÇ���§Òáý�b�"��§�α = 0.05 ���VÇ¯�"

b�u��U�üa�Øµ��b��ý�u��(JÄ½Ùý¢5§¡�.

a�Ø§~^α5L«¶��b��bu��(JØU
áý§§¡/a�Ø§P

ÙVÇ�β"u��Uå½õ��±^1 − βL«".a�ØdïÄö��§�u�½

�αY²"/a�ØÉ�X�Ï�K�µ�Àb�lÃ�b��ål���§õ��

p¶§�ÉαY²�K�§~~�3�ö�mk��ò©"Ï~��{´��.a�

Ø�^�e§¦/a�Ø¦�U/�"3õ�©Û¥§ïÄö��uéõ�ëê?1

íä§��Ø�VÇÒ��"e3�½�αY²e?1k�b�u�§K�¤kÃ�b

��ý�§±�Ó�Y²�¤k�u�§�É¤kb��VÇ≥ 1 − kα¶e�u�Õ

á§K�ØVÇ´1 − (1 − α)k§ù�e30.05Y²þu���b�§�ù
u�¤¼p

��©ÙÕáÓ©Ù§K3�b�e����A½u��wÍ�VÇ�0.05(²�

�u������wÍ�VÇ�0.401¶e´20�u�§K�¡�VÇ�0.642"Ïdu

�õ�b�½¦õ��&«m§~~���?Û��.a�Ø�VÇ�α§ù�¡�´

��¢��(experimentwise) ½©Û�(analysiswise) α Y²"kNõ�{?nù«�/§

XBonferroni u�(ek�b�3α/kY²u�§K.a�Ø�VÇØ�uα)!Scheffe «m

9Ù�Roy«m�í2!Tukey u�9ominbusu�(é�þ�u�)"3&¢5ïÄ½ö

�ïÄö�3]�¥Ïékd��ÀÜ�§dukNõÅ¬Ñy�5(J§ÒAk�

�.a�Ø��Å�{"�é¤ïÄ�+�k�õ�rº�§ÚOïÄ��b�¤�

ý��b�§�±kºxéz�u�^αY²§d�aq���b�u�"u�Ò´�

ìb��(hypothesewise½comparisonwise ½parameterwise) �α"

4. õ�©Û(multivariate analysis)"·�é�*y�?1*	Ú¢�§  ´õÏ��p'

é!�pK��"éù
y��©Û§B´õ�©ÛïÄ�é�"duù
�{��µ

Ú?né�ØÓkõ«©a�{"DÚ�õ��ÅÚ£8!õ������©Û!;

.�'©Û!Ì¤©�Ïf©Û!àa©Û!�mS�©Û§±9�
#�ÚO�{§

X£8¥�k �O!Logit ©Û�Cox £8Ú)�©Û"õ��{?n¯K����

Åì*�§XOþ²LÆ©ÛÚ+N¢DÆ©Û"

õ�©Û´ênÚO���©|��§§�nØÚ�{3C��V¼�
�
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��uÐ§cÙ´�C�Ac5duO�Å�Ê9§3Nõ+�ÚÆ�¥§X)Ô!�

Æ!/�!à�!ó§Eâ!í�!�¬²L��¡§��FÃ2��A^§¦�ù�

©|�uÐ�\¹�Ú�\"

ÚOïÄÌ��Ú½´µ

1. ÐÚ�êâ?n§=rêâ8��Bu�[©ÛÚêâu��/ª"2. ÐÚ©Û§

8�3ut�êâo��ª¿J«e�Ú©Û���§ù�d{ü�ãL�¤"3. ?�Ú

©Û§́ Øä�Ä:"4. ^O(!{²��/ªL����(Ø[5]"=²(¯K!Â8]�!

©Û]�!Ð«(J[6]"

�âL 1.1éCþ�©a§ÚO©Û��kL 1.2�©a[8]µ

L 1.2 ÚO©Û�©a

g C þ

¶Â�/kS� m��/'Ç�

ÏCþ ��Cþ õu�� ��Cþ õu��

ÃÏCþ χ2[ÜÝ 'éÝ�ÿþ ��ÚOþ �'


éê�5�. £ãÚO Ì¤©©Û

χ2Õáu� ��5u� Ïf©Û

àa©Û

¶Â�/kS�

��Cþ χ2u� éê�5�. �O©Û �O©Û

Fisher °( LOGISTIC £8 LOGISTIC£8 LOGISTIC£8

u� ��ÚOþ

(ü|t)

õu�� éê�5�. éê�5�. �O©Û �O©Û

m��/'Ç�

��Cþ t u� ��©Û �5£8 õ�£8

��©Û õ©a©Û �' )�©Û

)�©Û )�©Û )�©Û

õu�� ��©Û ��©Û ;.�' ;.�'

Ì¤©ANOVA Ì¤©ANOVA Ï»©Û

Hotelling T 2 (�©Û

Ó+©Û (LIRESL,EQS)

õ�©Û¥ÏCþ(dependent)�gCþ(explanatory)´dCþ��Cz´Ä�Ù§Cþ

½§¿vkºÝ�«©"X�Kþ^#)��#í�N§�#´gCþ§N´ÏC

þ"£8©Û¥kÏCþ§àa©ÛÃÏCþ§��"A.J. Hartley(1983) UìCþ�/ ©

¤üa"1�a¥Cþ�/ �Ó§kÌ¤©©Û!Ïf©©Û9àa©Û¶1�a¥�C

þ�/ ØÓ§�±«©ÏCþÚgCþ§��"

�&¢5©Û�A§(y5(confirmatory) ©Û´ýk�«,«b�½�.§|^êâ
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u��.�[Ü�¹§Ïdkµ�{(residual)=êâ�(data)-�.[Ü�(model)§êâL«

Äu���*ÿ§�.L«b�*ÿ¤�¹�(�§�{´üö��"�.�Ð�~^[

Ü`Ýu�(goodness of fit test)§§´u��©êâ���©Ù´Ä�®�©Ù�ÎÜ��

{"[Ü`Ýu�~^χ2u�ÚKolmogorov-Smirnov u�"

o�§l¢��O�]��Â8!�nÚ©Û§́ kÅ�Ú�N§̂ ����Ì
ù�

µe"~^SNkµ

£ãÚO(descriptive statistics)

VÇ(Probability)

VÇ©Ù(probability distribution)

�O(estimation)

wÍ5u�(significance tests)

£8(regression)

��©Û(ANOVA)

�5�.(General Linear Models)

2Â�5�.(Generalized Linear Models)

Ä�N�(sample survey)

¢��O(design of experiments)

�K¢�(clinical trials)

õ�©Û(multivariate analysis)

�mS�©Û(time series analysis)

�þ��9��5(quality control and reliability)

l¢S�©Û5w§�õê�m~~^uêâ��nþ"y|Â8�êâ7L?1Ü

6u�§ØÓ�8m��kNõ"��§3?nþkÙAÚ"

§1.2 ÚO©Û^���«a

§1.2.1 O�Å^�Ú^��

O�Å^�´O�Å6±�¤ÙõU��X��-!§S��Ú¡"^��Ø´f§

S�8Ü§´ïá3Ä�õU�þ���NX(�"ÚO^���A^m©u8�c�§

Ì�kSAS!SPSS9BMDP§±1?n�ª$1u�.Åþ§§��k{ü�êâa."�

�XO�Å^M���X�#Eâ�uÐ§l�c�ÐÑy
S �ó§O\
ã/!�pª

?nÚèü°Ä���"8c§ÚO^��´+(ö8§§�nÜ
O�ÅÚÚOÆuÐ�

�#¤J"G.E.P. Box (1969) )Ä£ã
ù«�/µy3�¯�Òùo{ü§¦+�±ég

C3��o�Ã¤�§���/ÏuO�Å§\EU^-<J±�&��Ý��ØØ´�

(��´�Ø�¤k�ÀÜ"

��ÚO©Û�O�Å�kÅ(ÜN§ÚO^���N
O�Å3ÚO¥��^µê

â�Ñ9ö�!nÜêâA�!&¢5êâ©Û!íäA^¥�O�!�[ïÄ[6]"�þ�

êâ?nÚÚO©ÛlmÚO^��´Ø����§ÚO©Û^���A^§¦�c�©

ÛEârÑ
ÚO�/�ß©0§¦<�l�þ�¡�ÃóO�!E?§¥)øÑ5"§

QU�ÏÚOó�öÚ�;�ïÄörÚOnØA^u¢�§Ú�nØó�ör�A^+
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�§Ó�q3é�§Ýþ�Ï¢Só�öly¢��*�µ¥@£ÚOnØ§�ªJpA

^Y²ÚnØY²§��^��¤
�ÏnØÚ¢Só�ö!ÚOó�öÚO�Å<
�

xù§��Ì
/nØ��¢���nØ0Ì� E�@£Ø5Æ"

§1.2.2 ÚO©Û^���«aÚA:

8cÚO^���«aéõ§·���r§�8�Ï^Ú;^üa§�ÖÌ��9±

eA«µ

SAS§́ ��Ï^�^��§§�êâ?nÚ©ÛUåér§Ó��´��êâ+n�

>��w�óä"§Pkr��?§UåÚ´L�ÚO�{§�U
���Ü©¥m(

J§cÙ·u'�E,�êâ?nÚï�"SASXÚ
�§é�ÚO;�<
5`Ýº'�

(J"

SPSS§´��;.�ÚO©Û^��§�Ð¡��¬�Æmu�ÙA^�Ø�u�¬

�Æ§ÙA:´ö�{B§kûÐ�ÀJªèüÚ$1J«"BMDP ´�PÍ¶�^�

�§§æ^�¬zN^§�«ÚO©ÛõUdÕá��¬¢y§�æ^
�BN^�èüö

��ª§��¬�ÕáN^�E¤�èþ�E"SYSTAT �´��C��B!;.��¬

z^�§Ùã/õUér"SYSTAT �LOGITÚ)�©Û�^N\�LOGIT!SURVIVAL �

¬"

Stata§́ ��êâ?n!ã/w«ÚÚO©ÛpÝ8¤z�^��§§Ó���±¦^

N\�¬§Ù§Sé^rß²§l¦§)ÅÇÇ"§Jø
�Ð�^�$1¦^`²"

S-Plus§Ú?
8I?§§§´��õUr��¼ê�ó§Jø
´L�êâ©ÛÚã

/w«õU"

Minitab§´��AO·u�Æ¦^�^��§�)
~5�ÚO�{§Ù÷½Â#N

^r?1õUÿÐ"

GLIM§´;�2Â�5�.�O�^��§2Â�5�.äk2��nØ�¢S¿

Â"GenstatõU�^{þ�GLIMaq§Ùmum�3uÏ^§�ÙõU*��?n��Ú

O¯K"ùü«^�éu?1#�.�{�ïÄék^"

LISREL§́ ;^u(��§�.©Û�^�§T^�2�A^u%nÆ!�¬Æ!²L

Æ��'Æ�]��©Û"´(y.©Û�;�"

MicroTSP§́ ���SÚ²L©Û^��"

Epi Info§AO·uy|]��Â8Ú61Æ©Û§§U��õêÚO^��?1êâ

��§=©��Epi Info ^�®dk'ü Çz¤õ"

n*ù
ÚO^��§kXeõUA:µ1.´L�¼êÚr��?§Uå§Ï~õêö

��3^��S�¤¶2.XÚ�ÚO�{§�X�k^�����#§y�ÚO�{Øä

�áÂ"�p/�§B\�
;^�§S§XSAS/STAT�CALIS ÚSPSS �LISREL¶3.êâ

?nõUr§X·AÚ)¤�«E,�êâ�ª§)¤#�Cþ§"��?n�¶4.´L�

ã/õU§IOã/��ª��"5.^r.¡lÐ§�±�pª½1?n�ª$1"XPC

Windows�SPSS ÚSAS Ø=�Ä�Bö�§Ó���É·-Ñ\§^r�JÙ¤Ð",	§

§�k�Æ§S!��§S!õI�Ú3��Ï!$1J«�¶5. §S�£�5§k�A�

Å!�.Å!ã.ÅþA^�^�"

O�ÅXÚþ�U?r?
^����#��§XCc5PC Windows9^��mu�

ó�£�5Uõ
^����£�5"§�ò�XÚO©ÛEâÚO�ÅEâUYuÐ§

�3êâ��Uz?n�¡E�â»§X;[XÚ�mu"yk^��r��õUvkK
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�#^��Ñy§�`²��^��ØU¤�/�A(�0§ /́oÂ¿O0§/é�B#0§

ØäuÐ"

ÚO^��´�BïÄ�A^�Ãã§§�3nØ�mÿ�A^��ÝÚ2Ý�¡§�

ÚOó�öJÑ
�p��¦"ÚO^���A^lØmy¢��µ§Øä�&¢§Ó��

�¦äk�½��nØY²"�X�¥Û(Leonard da Vinci, 1452-1519) ¤`�@�µvkn

Ø�¢�§Ò���YÃvkûÃÚ�H�§�U�ÅÅ6"

§1.3 ÚO©Û^���A^

^��¦^kA�cJ^�[7]µÄk�k·^�§S½^��±9<å¶ÙgAkr

ÚO¯Kz�O�¯K�Uå§±�y�(¦^ù
§S½^��¶2g§U
�(/)º

(J¶���Ak©Û�]§�)O�Å!¿v�²¤Ú�m�"Ø�Ä©Û�ïÄ´Â

�Øm�§ù  E¤]�L¤"

^��¦^�B|Ú�Ç�m~~I���ò©"èüª�*{²§�1·-ªÅ�

�B!$1�Ý¯"(¹5�)êâ�ö�!÷N^!�Ù§^�����"^r|±�)

^��Jø�^r�H!«�§S�Jø�¹!�Æ��Ô�¹�";^§S�Ð?´U


3^��ÿ��)¤^�ÚO�{�æ^§Ù":´Ö�¤�§§SõUI�Or�§§S


  Ø3|"

ÚO^��k��¦^§7L/ÏS¢�ÚOnØÄ:Ú¢SA^²�"·�í�/±

���0§=m©�ã^��¯K?1Á�§?/Þ��n0"éu'�E,�¯K§�Ö

`²Ö!;ÍÚ�k²��^rÆS´é{$�"�
�:Xµ

• �pª�1?n�ª�?\�òÑ!©��ö��{"X§S©���Ñ�{µù
^
���§S©�kS.þ�*Ð¶XSAS,INC,INP,DO,CMD,GLM"J��1K´SUBMIT!DO

±9INC"W¿�1XSAS ÚStata �MENU"qXXÚ	�·-�¦^§SAS^·-1

�x·-!SPSS/PC+ÚSYSTAT^DOS.!Stata^!·-"

• �Æ§S���§S�¦^"̂ ��íÑ�§  �^�Jø
$1¢~§|^þã©

�Ñ\ÑÑ�{��B¦^"ïÆm©^^��ÚO©Û�§^�
ÙG�~f?1

�
ü�Úé'§²(Ùk'â�ÚN~§�Ì�´Ul¥¼�(J�)º�{"

• ^��Ãþ!;ÍÚ;[��§  ��±¯�õ�"

• Nõá��±�gInternet§�ÖN¹�Ñ
�
/��øë�"

À^^���c§A²(¢S�I�Ú^��©Û�A:§±£8©Û�~§õê^

��U
?1�.[ÜÚ£8�ä§ü�ã���¦!�Cþ£8!k �OX*£8�"

^���m�±�p��Öá§X�Åþ�SAS 6.04 vkCOX )�©ÛL§§Stata 2.0Ò

®²Jø
T�õU"3£8©Û¥éP¹?1\��§SPSS�éuSASÚStatakÙÕ��

?"

¯K�§SzUåéu^��õU�k�u�´�'��§XÝºêâ¥+nXÚ

EâÚp?�óD�k'O��{"^���õU�±É�§�¦^êâ¥Úp?�?n

¯K´vk�Ý�"Í¶�Fortran�ó;^§S¥kXIMSL!NAG"¦^Fortran �§�s

éõ�mt�Ùêâa.Ú�ª§?§��êâ½Â��Óâ�þ�m§NÁ�é¤�"

ù
²�TT�´^��§SzÚNÁ�7�O�"SAS�?§æ^�¬N^§|ÜDATA
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ÚPROC§g´�~�Ù§NÁ��B§Ñy�Ø�§XÚ±ùÚ3P¹I��ÑJ«"X

ÚU�B/�Ù§êâ+nXÚêâ��§XVAX/VMS e�SPSS!BMDP ���"XÚQ

k)º�óÅ��A:qk?È�ó¯��1�`:"�XJ^r®UÙö¦^Fortran �

ó§Kéu^���¦^�kÐ?§ïÆl¯êâ?nÚ©Û�<U

)�
Fortran �

ó�k'�£"XFortranéuP¹�Ú^�´�SAS�B�§SYSTAT �Jø
Fortran �ª

êâN^�f§S"

�m©�>^��`²Ö§N´/��ä7§Ø�Ü�0§5�H6?�0�ÙVm§·

�å¦{²��§84�5"ØÓuDÚ��ª[8,9,10]§·�æ^©O0���ª§�Ü©

g¤NX"ù�#CÑ��[12]N~�Ó��¿¢"�u�Ì§·�=éSAS ÚSPSS�[0

�"
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§2.1 N��O�¢��O

]�Â8´ÚO©Û�1�Ú"X11Ù¤ã§ÙÄ��{´Ä�Ú¢�"N��O¥§

*	ö?u�Ä/ éa,��¯Ô?1ïÄ§X*	áë�¡J´Äk'X¶¢��O

´3î���¢�^�e§Sü¢�Ï�§üØ�¢�Ï��Z6§XÔn¢�!ÄÔ¢�

Ú�KÁ�"¢�êâ´ÚOêâ��5��§Ù?n�{g,´ÚO^��?n�

;.¯K"ùp0�ÚO¢��O��K9~�¢��O�Vg§��[�SN�±ë�

k'Ö7"

§2.1.1 N��O

1. Ê�(mass screening§census)"=�¡N�§�éN���S�Üé�?1N���{§

Ù8�´Ýº,��:!�½��S�ïÄé��Ä��¹§X<�Ê�!;�<âÊ

��"<�Ê�´Â8!?�!µd!©Û9Ñ�,���/«3��A½�Ï<�9

k'²LÚ�¬]���L§§§´��I�N�§X1990c�I1og<�Ê�"

Ê��`:´'�krº/ÝºïÄé��Ä��¹§;�Ä�N�¥�Ä�Ø�§�

I��þ�<!ã!ÔÝ\§´Ñy¢¦!duë�<
õIOØ´Ú�§�5��

¡N�~~�·u�£ãïÄ"

2. Ä�N�(sampling survey)"�â�Å��K§lïÄé���N¥Ä��½êþ?1N

���«N��{"�ÅÄ��{kõ«§XüX�ÅÄ�( simple random sampling,

SRS)!XÚ(systmatic) Ä�!©�( stratified) Ä�!�+½8á(cluster) Ä�Úõ�

ã(multistage) Ä��§3¢SA^¥��âäN�¹ö�ÚN�"Ù`:´��!²

L!´uö�§·^��2§O(5��Ð"��y��éuoN��L5§¤Ä��

Av
�§Ä�A�Å§N�ü AÓ©Ù"

¢Só�¥§��±kÙ§a.�N�§X�YN�½;.N�§§´3�Nï

Äé�¥À��OïÄé�?1�N�"ä¡N�(cross-sectional study) ´3,�A½

�méN�é�9k'Ï�?1ïÄ"61¾ÆïÄ¥�~~^�¾~�éì(case-

control)ïÄÚè�(cohort)ïÄ(��Ù/LOGISTIC £80)"

N�AkOy!k|�!kÚ½/?1§N��Y�SNA�)N�8�!N�é

�!N��8!N�L!N��{!N�<
!N��|�¢�!�þ���N�?Ý

�"¢��§N�
�²L�Ô!±�±�»��§�Ð?1ýN�!E�Úêâ�þ

µd�"

N�êâ�©Û�{Cc5uÐé¯§ÙÄ�g�´�Äù
N�¤äk�A�§

XÄu�O�õ�ãÄ�N�¥�\�§XOSRISIS!SUDAAN!PC CARP§Stata 5.0J

øNõù�a��{"�Äêâ/�©Ù�/n&EXÚ(GIS)�{( XSPLANCS)�"

§2.1.2 ¢��O

"ÚO¢��O��K

1. éì(control)"�
üØ�¢�Ï��Z6§3?1¢��O�AT�áéì|§¿Ó

¢�|����Ó�*	"X*	,«Zý��é�Ö"c5«É�K�§�ÀJ�

13
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|�Ö��ù«Zý§,�|Ø�Zý§m��½�m�2éü|�Ö�Éù�x¹

þ?1'�"

2. �Åz(randomization)"´�z�ïÄü kþ��Å¬Sü�,�*	|¥�§�±

�Ø¢�¢���XÚ �"eÃ«|§K�Åz´�Å��¢��gS±9¢S©

�Ï��Y²"Ñy«|KAéz�«|S�¢�?1�Åz§,�é«|¢��g

S?1�Åz"

3. E(replication)"�¢�|�éì|þ�kv
���¹þ§ùÏ�z�*	ü äk

CÉ5§E*	éu�	�A�²þY²�CÄ�¹´kÃ�"�«¢��{´3

Ä���O¥z«�¹e�|Ü��½�¢�ê8§,�«´�Ä�¢�L§L�±

����¸^�§X§Ý!�Ý§ù
^�¡�D(Ï�"

¢����5´�3Ó�1é�3ØÓ��m½�dCþÿþ�§êâ���5§

��±�Ó�oNÄÑÙ§������5[12]"

#~^¢��O[1]

1. ���Åz�O(completely randomized design)´�«�{ü�¢��O§vk«|"k

�â¢�8�ÀJ¢�é�§,�^�Åz�{ò*	ü ©O©�¢�|Úéì|§

¿��ØÓ�?n"

2. �Å«|�O(randomized block design)´òaq�¢�é�©�Ó�|¥§¡�«|(block)§

�«|�ÉØÓ�?n§z«|�¹�¢�ü�ê�?nê"3z�«|¥z�¢�é

��É=�«?n´�Å�"�é¢��O´�Å«|�O�A~§�O�,
A�

�Ó�ü�¢�é��¤�é§���Á�§,���éì"3�Å«|�O¥§e¢

��?nê�uz�«|¤UNB�*	ü ê�§^²ïØ��«|�O(BIB)§Ù

A:´µ¤k«|���Ñ��¶Ïf�Y²ÑygêÑ��§zY²3z«|S�õ

�UÑy�g¶?�éY²Ó�Ñy�gê�Ó"

3. ��¢��O(crossover design) ´r¢�é�©�ü|§3¢��1��ã§`|�É

?n§¯|�éì¶3¢��1��ã§¯|�É?n§`|��éì"¢��Äkò

¤ké�U,«5G�é§,��Åû½z�é��Á�^S§²L���ã�§?n

|�éì|��"

4. .¶��O(Latin square design)´¦^k�.¶i1ü¤�k x k�
�nÏ�kY²�

�O§3.¶�¥§z�i13z1z�¥�Ñy�g§¢��kUüÏ�Sü1Ú

�§2U1n�Ï��Y²�Å©�z�.¶i1"

5. ÛÏ¢��O(factorial experiment design) ´Ó�u�ü«½ü«±þÏ��A�¢�

�O"¢��{´Äk(½�Ï��Y²§,�U�Ï���Y²�|Ü(½¢�?

n§z�ÉÁé��Å/�É?n"Ù`:´�±
)Ï���p�A"du�Xk �

O�¢�gêO\§~~æ^Ü©(fractional) ÛÏ�O"

6. ��¢��O(orthogonal experimental design) ´3ÛÏ�O�Ä:þuÐå5�§ÙÄ

�g�´^¦�U��¢�gê��¢��8�"¢��Äk(½Á��Ï�ÚY²§

,��â��LSü¢�"XL4(2)3 L«^4gÁ�Sü��3�Ï�§zÏ�üY²�

Á�"k��âI�§�=¦^��L�Ü©�5SüÁ�"



§2.1 N��O�¢��O 15

7. �«¢��O(split plot design) ´���Å�O��Å«|�O�(Ü��O§Ó��

�Ï�Ú�p�A�ïÄ"3�Å«|�O¥§�U©Û��?nÏ���AÚ��

«|�A§eI�©Û#�Ï��«|é�êÃ{O\§KAæ^�«¢��O"

8. i@½��O(nested design) ´òÉÁé�¤|/©�,Á�Ï�ØÓY²e��«�

O�{"�Á�é�¤+Ñy§ØBuéz�é�?1�Åz?n§�U¤|/�Åz

©�"

9. �A¡�O[6,7] �A¡�{(response surface model RSM) ´ÏL�X�Á�5¼�

�ACþ���ÿþ§¿�û½���Ü·��.§�ªû½¢�Ï���Z�Ü"�

A´ÿþ��þ§Ù�b��±ÏLUCÏ��Y²Cz"��Aý��±dÏ�

�,«¼êª5L�§éÙTaylorÐmª?1�
��§�rù«'X±õ�ª�/ª

L«Ñ5"3AÛþ§�A�Ï��'Xª�^�²¡L«§��±���ã�/ªL

�"õê�A¡�ïÄ´��S0L§"Äk§�Ä�UK��A�Ï�§,�?1

¢�§��ù
Ï�´Äý�kK�§2Zy#��{"

±e±�A¡�~?1��[0�"

aq/§©Û¥�Ï�´�¢�¥�½�ØÓ��Cþ§��5`§¢�´^Ï�

ØÓ�Y²��5ïÄa,���A§��'%�Ï�¡�OÏ�§é�Ak�½K

��vk��,��Ï�¡�«|Ï�"¢��8���´;��OÏ��«|Ï�

�·,"¦^��·,�E���O�§¤kÏ�k�ÓY²q§q´�ê½�ê��g§

�����2§ù¿Ø¿�XüY²Ï���OØUkü�±þ�«|§���±^A

�üY²�Ïf5IPü�±þY²�Ï�§±e�~f´^n�üY²�Ï�5I

P��8Y²�Ï�"

P1 P2 P3 F

0 0 0 0

0 0 1 1

0 1 0 2

0 1 1 3

1 0 0 4

1 0 1 5

1 1 0 6

1 1 1 7

Ï�Pi =´^u���ÑÏ�F�Y²§Ï¡�Ï�( pseudo factors), F¡��Ñ

Ï�"��5`§k�qY²��Ï��)��qk Y²��ÑÏ�"«|Ï�´�ÑÏ�§

Ù�'é�P¡�«|�Ï�( block pseudo-factor)"3��·,�O��E¥§qY²�

Ï�§̂ q�m g��¢�§�±«©Ùc¡�m�Ï���¡�|Ü§rc¡�m�Ï

�¡¢�IPÏ�(run-indexing factors)"�O�©E(resolution) U
û½�±ÕáuÙ

¦Ï��O��Aê8"X©E�5��O¤k�Ì�A�üÏf�p�±�O"

©E�4 �¢�K,
üÏ���p¹k·,"��`5§p�©EI���5��¢

�"Box �Draper �Þ
�A¡�O�14 �A5§y�Xeµ

1) 3ïÄ«�R S�)÷¿�©Ù"
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2) �y3,:X ?�[Ü�ŷ(X) �d?�ý�¦þ�C"

3) U�B/wÑ[ÜØ�(lack of fit)"

4) U
?1êâ=�"

5) #N?1«|¢�"

6) #N4OgS��OU
�g�)"

7) JøØ��SÜ�O"

8) 3êâk���ÅÄ½ l��©Ùb��Ø¯a"

9) �I���þ�¢�ü�ê"

10) Jø��{ü�êâ�ª§ÏU
/?1�
�ä"

11) O�{B"

12) �gCþX u)Ø��§�O�1�-<÷¿"

13) ¿ØI�gCþØ�¢S�Y²ê"

14) Jø����½~(constancy of variance) b��u�"

Ù¥�����1)−3),5)−7),9),11)"

¢���5(orthogonality)�¹Â´[Ü��.����pÕá"�^=5(rotability)

K�y�A��O==�Ï�l¢�¥%�ålk'"�A¡�Ä��¯K´�O

¡¸:��I§�~^�´���OÚ���O§Ù���O�.�/ª´µ

Y = β0 + βX + ε

eε�þ��"§Kþ�ý��µβ0 + βX

���O�¹Ï���p�g�2§Y = β0 + Xβ + X ′BX§Xµ

y = β0 + β1x1 + β2x2 + β11x
2
1 + β12x1x2 + β22x

2
2 + ε

ù�§

B =
(

β11 β12/2

β12/2 β22

)
²L�: ��£ÄÚ�I�^=§þª�L��µ

y − c3 = λ1(x1 − c1)2 + λ2(x2 − c2)2, λ1, λ2 > 0

@o(c1, c2, c3) =´¸:����O"Ï��O��¼êI�z�Ï���k3�Y²§

·��±¦^3k�ÛÏ�O5¢y§z�Ï�3−1, 0 Ú+1 n�Y²§k=2 �kÊ��

O:"�k O\�§¢��gê�O§ù��^¥%EÜ�O(central composite design,

CCD)5)û§=lÏ~�ÛÏ�Om©§O\2k �¶:(axial points) ¿�3¥%:õ

�Ag¢�"ù«�{�¢�gê���3k ��"

Box-Wilson �O´��¥%EÜ�O§dnÜ©|¤µ�����½Ü©�2kÛ

Ï�O§Ï�Y²±−1Ú+1?è§¡�ÛÏÜ©"§kn0 ≥ 1 �¥%:§l�O¥

%α�Ý�ü�¶:§¡��O�¶:"o��Okn = 2k + 2k + n0�¢�:"X�
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�n0 = 1, α =
√

2, k = 2 ��O�µ

D =



x1 x2

−1 −1

1 −1

−1 1

1 1
√

2 0

−
√

2 0

0
√

2

0 −
√

2

0 0



#(0,
√

2)

#(-1,1) #(1,1)

(−
√

2,0) (
√

2,0)

# (0,0) #

#(-1,-1) #(1,-1)

#(0,-
√

2)

�α =
√

2�O´�^=�§Ï�¤k¢�:3�»�
√

2 �¥þ"3k=3�§α~�

�23/4 = 1.682, n0 = 1 �§=k15g¢�§33 = 27g"

Plackett-BurmanÚ\n = k + 1�k CþÜ©2Y²ÛÏ�O§=�n�4��ê��

±¢y"�O�8�´¦�O3d�U±��U�°Ý�O¤k�Ì�A"en ´2 �

�g§¿�n > k+1§Ïfm�,
�pK��UéÐ/�O"n´2��g�§Plackett-

Burman �O�IO�Ü©2Y²ÛÏ�O�d"§���
n = 4, 8, 12, ..., 100 g¢�

ek = 3, 7, 11, ..., 99 �Ï��Sü�{"�Eù«�O§�±ù��µJ�d+1 Ú−1 �

¤�1§¦Ù+1Ú−1�ê8©O�(k + 1)/2Ú(k− 1)/2§5¿ù�duk + 1´4��ê

U
�Ø"±����E�±l1��£Ä�� �§�£k− 1g"��§2J\�

1��−1 �1��n = k + 1 ��O"y±n = 12, 16, 20, 24 �~§�OÝ
�1�1

�±´µ

n=12 ¦¦¨¦¦¦¨¨¨¦¨

n=16 ¦¦¦¦¨¦¨¦¦¨¨¦¨¨¨

n=20 ¦¦¨¨¦¦¦¦¨¦¨¦¨¨¨¨¦¦¨

n=24 ¦¦¦¦¦¨¦¨¦¦¨¨¦¦¨¨¦¨¦¨¨¨¨

�������O§Ì�£Ä(n − 2)g§2O\�1ÎÒþ�/¨0Ò�1"¤kù


�Oþ´äkE,alias(��©)0.�O[2]"

Box-Behnken�O´ÏL|Ü2Y²ÛÏ�OÚ²ïØ��«|�O( BIB)¼"X

yk��4 «?nÏ�6 �«|�BIB§z�?n3¢�¥Ñy3 gµ



x1 x2 x3 x4

? ?

? ?

? ?

? ?

? ?

? ?





xi xj

−1 −1

1 −1

−1 1

1 1
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y^m>�22 �ÛÏ�O�|Ü§3�>�(Ò^xi �O§m>�(Ò^xj�O§

vk(Ò��W¿"§��2O\A�¥:§yO\n�§=�����27�:��O"

��/§ù«�OØ´�^=Ú«|���"

�`�O�OK"�5�.Y = Xβp×1+ε¥β�p��&«�β : (β − b)′X ′X(β − b) ≤ c´

��ý�"p�Ì¶�Ý�²�´(X ′X)−1�A��"�
�k¶�ÀJX��{Ò�±

lù
�¼�"XA!D!E�`"X22 �O´���§òüÏ�x1, x2 êâ?1C�§¿

���?1§K�O´D�`�"��yÙ��5§Px1, x2 ü�Y²©O´(1,a)!(1,b)§

K¤k�U�|Ü´(1,1)§(1,a)§(1,b)§(a,b)§yP�A��A*	�´Y1, Ya, Yb, Yab§'

uù
:��A¡�§/ª�[8]µ
Y1

Ya

Yb

Yab

 =


1 −1 −1

1 −1 1

1 1 −1

1 1 1


 β0

β1

β2

 +


ε1

ε2

ε3

ε4



β̂ = (X‘X)−1X‘Y =
1
4

 1 1 1 1

−1 −1 1 1

−1 1 −1 1




Y1

Ya

Yb

Yab


β̂0, β̂1 ���x1, x2 Ì�A��O"

$¢�ïÄ¥�Ø������¹þ

Ø�kA«§=µÄ�Ø�!XÚØ�!�ÅÿþØ�ÚL�Ø�"~�Ä�Ø���

{´¦��35�þÚêþþU
éoNäk�L5§��¹þ��O�{��k';Í"

XÚØ�   �����§lØÓ§ÝþZ6ïÄ(J§A¦å\±;�"ó,E¤��

ÅØ��ÏLEÿþ5�Ø"L�Ø�ØAÑy"

�!���Ü©�SN3SAS/STAT ADX÷�SAS/QC�9�õ§Minitab 10�B\þã

¢��O�{"Epi Info ^�Jø
61¾ÆïÄ��������{"

§2.2 Ä:ÚO©Û�{

§2.2.1 Ä:ÚO�{

b�X1, X2, ..., Xn´5g©ÙF (x; θ)�����§Ù¥©Ù¼êF (x; θ)�/ª®�§ë

êθ��"ëêÚO©Û�)éëêθ��OÚu�"

P��ÚOþTn(X1, ..., Xn)�ëêθ�¼êg(θ)����Oþ§§�`û5k�
µdI

O§~^�kÃ 5(unbiasness) !̀ �5( efficiency)!�Ü5(consistency)�ØC5(invariance)�"

eEθ[Tn] = g(θ)é¤kθÚn¤á§KTn´'ug(θ) �Ã �Oþ§EθL«'uθ�Ï""Tn´

Ã �Oþ���Rao-Cram érØ�ª�e.§K�g(θ)�`��Oþ"Tn´Ã �Oþ�¦

��Oþ����§K¡����Ã �Oþ(MVUE)"ÚOþTn´g(θ)�(f)�Ü�Oþ§

Ï~´��nO�±VÇÂñug(θ)"e���Oþ�?Û¼ê'uθ�Ï"��"§KT�

Oþ´¿©�"X�?Û©Ù�Ï"����´k��§K��þ�
∑

Xn
i=1/n�Ã �O

þ"����úª

S2 =
1

n− 1

n∑
i=1

(Xi −X)2 =
1

n− 1
(

n∑
i=1

X2
i − nX

2
)
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mà´(X1, ..., Xn) ��g.§�
�I − 1
n (1, ..., 1)′(1, ..., 1)§Ù��n− 1, �����±n− 1

�©1§�´oN���Ã �O"

w,§/��þ�+,�~þ0Ø�Ü[(n− 1)/n]σ2 K´�Ü�Oþ"

b�θ�±L�oNr�Ýα1, ..., αr�¼êθ = θ(α1, ..., αn), αi = E[Xi
1]§Pa1, ..., ar��A

���Ý§ai = Σn
j=1X

i
j/n§KÝ{´^ai�Oαi, i = 1, ..., r"Ïd�ê½n§eoN�r �Ý

�3§K���r �Ý´�VÇÂñuoN�r �Ý�§ùéu·�^��Ý�OoNÝ"

�F (x; θ)kVÇ�Ý¼êf(x; θ)§Ùq,¼ê�Πn
i=1f(Xi; θ)§����éÜ©Ù§¦Ù��

����O¡�4�q,�O"X��©Ùþ�����4�q,�O�´ÙÝ�O"Ý

�O�UØ��§ØÓ�.�4�q,¼êL�ªØÓ§¦)�æ^�ê��{�ÒØÓ§

�~^�´Úî¨.6Ü(Newton-Raphson)�{"Ù¦�ëê�O�{k��d�O9��

�¦�O�"

u�ÚOþÑl��©Ù!t©Ù!χ2©Ù!F©Ù�©O¡�zu�( uu�)!tu�!χ2u

�!Fu�"

"üCþ�{

~^£ã©Ù ���Ikµþ�(�âþ�!AÛþ�!NÚþ��)!¥ ê(M)!̄

ê"ò��Cþ�¦ÚØ±��~ê§=´�âþ�(AM)"n ���Cþ��¦È2mng

�Ò��AÛþ�(GM)§Cþ�NÚþ�(HM)´���Cþ���ê�¦þ�§n«þ�

mk'XµHM ≤ GM ≤ AM§AÛþ��NÚþ�~^u£ã �©Ùêâ"�|Cþ

¥§50%© :�ê�¥ ê§¯ê´��¥Ñyªê�õ�Cþ�§=ªê©ÙãþéA

¸��Cþ�§é¡©ÙX��©Ù��âþ�!¥ ê�¯ê�Ó"

L«lÑ��Ikµ��(VAR)!IO�(STD)!ýé �¥ ê(MAD)!4�(R)!o

© �(IQR)"o© �´��75%© :�25%© :��§��o© ��IO����

�"

�X1, ..., Xn ´5g©ÙF (x; θ)���§r§�U,Sü�§¿PX(1), ..., X(n) Ò��


^SÚOþ(order statistic)"X(1)�X(n)¡�4�§X(n) − X(1)¡�4�½���å( sample

range)"

þãüa�I�m�3X�½�'X§X��]�µn ��u12 §STD ≈ R/
√

n¶20 <

n < 40, STD ≈ R/4¶n 3100 �m�STD ≈ R/5;n > 400 KSTD ≈ R/6¶CÉXê´��IO

�Ú�âþ��'�§�N
��'uþ�CÉ���"

 ���«è�O´rêâ �Ú ��êâ�K��½'~§ù�Ò��
��

þ�(α-trimmmed mean)§X20%���þ�´üàþ�K20% �*ÿ�þ�"duØ¦^=

=��ê�O§Ï����¥ êÐ§¥ ê´0.5 − 1
2n ���þ�§Cq�50% ���

þ�"��þ��±w¤�«\�²þ§��K�êâ�´0§�eë��O���1"

Ó�·��±éØÓ�*ÿ�EØÓ��§ùÒ´M-�O�g�"

£ã©aêâ��I~^Ç(rate)!�¤'(percentage)9'(ratio)�"Ç´�«�é�I§

^u,¯�u)�ªÝ§XÑ)Ç!u¾Ç�"�¤'^u£ãäk,«A��é�Ó¤k

é��ê8§X,�Æ����?I)Ó56%§å)Ó44%"'~´ü�'¯Ôu)½Ñy

gê�'�§X<�ÚO¥�5'"

��ÚOãÌ�k��ã(histogram)Ú^ã(bar chart)!�ã(pie chart)!ª�ã(stem-

and-leaf plot)!��ã(Box-and-whisker plot)"��ãÚª�ã!��ã~^u½þêâ�£

ã§^ãÚ�ã~^u£ã½5êâ"
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ª�ã�{´��årCþ©¤ØU�«m§Ù������k10p, k = 0.2, 0.5, 1§p

�����K"ª�ã�ªdù
«m�¤§z«m�*	�¤
�§3��êâ��S*

	ê�Cz�N
©Ù�/G"«mkNõ«©{"

��ã�êâ�¥ êx�^ç�§ã¥�µ� ���uo© �� �§î�(Whisker)ò

��µü>���o©�§���:=�É~�"

3SPSS/PC+¥���ãx���µ�Lo©4�§§^(ÒL«¥ ê"�µüàu

Ñ�L��ò��Ø´É~��:"�µ��§*ÿ�©Ñ"e�|*ÿ�������Ý

f�üàål�u��o©4�§Kl�µüàuÑ��ò����Ú���*ÿ�(^XL

«)§e�udål��u1.5�o©4�§K^PÒO (outlier) IPù�:§���:X�

L3�o©4�^PÒE(Extreme)L«"

��©Ù´�~^�ëY5©Ù§~^N(µ, σ2)L«§Ù¥µÚσ2©O���©Ù�þ�

Ú��"â��©Ù���(X1, ..., Xn) �±��þ�Ú���4�q,�Oµ̂ =
∑

i xi/n

Úσ̂2 = (n − 1)S2/n§
√

n(X − µ)/σ Ñl��©ÙN(0, 1), 3σ���
√

n(X − µ)/S Ñlg

dÝ�(n − 1) �t©Ù"Ó�§(n − 1)s2/σ2 ∼ χ2(n − 1)"oN��95%�&«m�[(n −
1)S2/χ2

0.05;(n−1), (n− 1)S2/χ2
0.95;(n−1)] S"

éu���©Ùêâ§â¥%4�½n§3��ê���§
√

n(X − µ)/σ ÑlIO��

©Ù§Ù¥µ�oNþ�§σ2�oN��§X���þ�"éoNþ�µ�?1uu�½tu�"

��äk��©ÙN(σ2, 2σ4/(n− 1))"Ïd�±¦^u�
√

n(S2 − σ2)/
√

2S4 ∼ N(0, 1)"

lÑ5Cþ~^��©ÙÚÑt©Ù£ã"�ÄngÕáÁ�§zgÁ�¥¯�E±V

Çpu)§^�ÅCþXL«Eu)�Á�gêx§VÇ�µ

P [X = x] =
(n

x

)
px(1− p)n−x ≡ b(x;n, p), x = 0, 1, ..., n(

n
x

)
≡ n!

x!(n−x)! , n! = n(n − 1)...1, 0! = 1§Ï"�np§���np(1− p)"oNÇ�π, nπ =~êλ�

K^Ñt©ÙCq��©Ù"¼ê/ª�µ

P [X = x] =
λx

x!
e−λ;λ > 0, x = 0, 1, 2, ...,

ÙÏ"���þ�λ"

3���e�±¦^Cq(p̂ − p)/
√

p(1− p)/n ∼ N(0, 1)"3p�Cu1 ½0 �§n A��

�100"

=~2.1 >�ÅÄ�,��400 °¾~§k60% Ö�Ü�§K�&«m�µ

p̂± z0.025

√
p̂(1− p̂)/n = 0.60± 1.96

√
(0.60)(0.40)/400 = (0.552, 0.648)

u�H: p=0.50 =Ü��ØÜ��Ó50%

z = (p̂− p)/
√

p(1− p)/n = (0.60− 0.50)/
√

(0.50)(0.50)/400 = 4.000

p < 0.001 é�b��±áý"

éu©|Cþ§�ÅCþäkg�a½�f§�*	é�é�§�f½©a�ªÇ�ni, i =

1, ..., g, n = Σini§K£ãni �©Ù�õ�©Ù§ni �þ��npi§���npi(1 − pi)§���

�µ−npipj"

u�ÚOþ�Pearson χ2 ·ÜÝu�µ

g∑
i=1

(ni − npi)2

npi
∼ χ2

(g−1)
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q,'ÚOþ�µ2
∑g

i=1 ni ln[ni/npi] ∼ χ2
(g−1)

=~2.2>100�zÉö�É.�©Ù�µAµ35§Bµ25§ABµ5§Oµ35§̄ ´ÄÎÜ30:30:10:40

�'~º

Pearson χ2�µ

(35− 30)2/30 + ... + (35− 40)2/30 = 5.208 < χ2
0.10;3 = 6.251

q,'ÚOþ�µ2[35ln(35/30)+..+35ln(35/40)]=5.668

�ni�Ni�'´���§©Ù��AÛ©Ù"äkþ�n[Ni/N ]§��n[(N − n)/(N −
1)][Ni/N ][1−Ni/N ]§���−n[(N − n)/(N − 1)][Ni/N ][Nj/N ]"

=~2.3>�«¢DÆ�I�ÄÏâCÇ�4/1,000,000§Áw25,000g¥�uü��VÇº

ù´����©Ù]�§pé�§¦^Ñt©ÙCq

P (≤ 1) = P (0; 0.1) + p(1; 0.1) = e−0.1(0.1)0/0! + e−0.1(0.1)1/1! = 0.995321

&¢5êâ©Û�)�
ÚO�IÚã/L«§��)ÏéÉ~:!êâ=�!ïÄ�

.[Ü��í�"

=~2.4 >L2.1�Hoaglin, D.C.(1983) £ã20 �êâ�ª�ãÚ��þ�µ

L 2.1 20 �©Ûêâ

©Ûêâ êâ�ª�ã

28 29 -4 4

26 22 -3

33 24 -2

24 21 -1

34 25 -0 2

-44 30 0

27 23 1 69

16 29 2 1234567899

40 31 3 0134

-2 19 4 0

ùpª�ü �10 ê§��� ê"��þ�Xeµ

T(0.00) = (1/20)Σ20
i=1x(i) = 435/20 = 21.75

T(0.05) = (1/18)Σ19
i=2x(i) = 407/18 = 24.39

T(0.10) = (1/12)Σ16
i=3x(i) = 407/16 = 25.44

T(0.20) = (1/12)Σ16
i=5x(i) = 308/12 = 25.67

T(0.30) = (1/8)Σ14
i=7x(i) = 206/8 = 25.75

T(0.40) = (1/4)Σ12
i=9x(i) = 102/4 = 25.50
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ªê©Ù(frequency distribution) �L«
Cþ3����SØÓ«mþýéê8½�

éªÇ½\ÈªÇ�Cz"

 Ý(skewness) �ÿþ§~^ ÝXê§3��ã¥Whisker �m�ÝL«
 Ý"γ =

E(X − µ)3/σ3"��K�~L«� §ÄK�m " ÝXê^��O��úª�µ

g =
n

∑
i(xi − x)3

(n− 1)(n− 2)S3

������g�þ��0§���6/n"

�
�K 5§�æ^Box-Cox =�µ

y =

{
xλ−1

λ λ 6= 0;

ln(x) λ = 0
, x > 0

Hoaglin, D.C.(1989)�ïÆé¡5=��¦^�{µÜ.3�ÜêâØ��§¦^éê

=�¶Ý.�Ü�é¡���§¦^²��=�¶Þ.éÌ�Ü©©Ù� 5Ú4��Ün

 5m�²ï�§^4 g��"

k����ÑÙ4�q,/ª§1¯Ù15!k��3¢��O¥�^~"

é¡ã(symmetry plot) ´^þeüà�1i �*	±ã"é¡�^�´XM − X(i) =

X(n−i+1) −XM"ã��Ç�1"¥ êXM � �3êâê8�Ûê��(n− 1)/2§�óê�

�n/2"

¸Ý(kurtosis)�I"3é¡©Ù¥§�«©Ù¥mÜ©�ªÇé©Ù�/Gk¿Â"k

δ =
E(X − µ)4

σ4
− 3

d����©Ù�âå�(leptokurtic)§ÄK�A²�(platykurtic)"��ÿþµ

d =
n(n + 1)

∑
(xi − x)4

(n− 1)(n− 2)(n− 3)S4
− 3(n− 1)2

(n− 2)(n− 3)

äìC©ÙN(0, 24/n)"

�K¸Ý��{Ï~¦^?���ê=�§Ù/ªaquBox-Cox =�µ

y = SIGN(x−XM )
(|x−XM |+ 1)λ − 1

λ

SIGN(.) ´ÎÒ¼ê§â¼êëþ�K�!"Ú��©O��-1, 0 Ú1"XM �±��þ�

½¥ ê"

É~��uÿ�±|^|(x−x)/s|¿�¦^2.70�.�§Ùþ.�(n−1)/
√

n§3n < 9�Ã

É~�§?�.��4Kn < 18ÃÉ~�§3���e§|^X < (Q1−1.5Q)½X > (Q3+1.5Q)

?1'�§Q = Q3 − Q1 ≡ IQR"dDixon, W. J.(1950) ��{´Äu^SÚOþ§ü�

�É~�^úªr10 = (X(n) − X(n−1))/R§R´�å"3n=30�§p = 0.01, 0.05, 0.10©Oé

A0.341, 0.260, 0.215§Ù.�L�Dixon, W.J.(1965). Ratios involving extreme values, Ann. Math.

Stat. 22§67-78"

��5u�§kA«�{§~^�´��ã«!£8�{XShapiro-WilkÚOþ!Filliben

ÚOþÚD’AgostinoÚOþ!Ý{u�X¦^ Ý¸Ý�u�"IO�[Ü`Ýu�´k�

u�!Kolmogorov-Smirnov(K-S) u��"K-S u�¦^²�©Ù¼êFn(x, θ) = [Xi ≤ x�ê

8]/n§θ ´��ëê"u�ÚOþ

D = | i
n
− F(i)|, i = 1, 2, ..., n, Z(i) =

(X(i) −X)
S
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´Iz^SÚOþ§F(i) = Φ(Z(i)) ����"

ã�L«�^Q-Q ã§¦^êâ©Ù© :x(i) �î�I§§�´²�©Ù¼ê�© 

:§Φ−1((i− 3/8)/(n + 0.25)) �p�I§��©Ù�A´�^��"

Wilks-Shapiro u�½W-u�. ´Äu^SÚOþ����`�Oþ�Ï~����O

�'�§�n�*	ü¤x(i) > x(i−1), i = 2, ..., n§O�b = Σi[x(n−i+1) − x(i)]ain, i = 1, ..., [n/2]§

O�Wn = b2/[(n− 1)S2]§Ù¥S ´xi �����§Wn �z© :��L§Ù�ACu1§Ä

K�Wn é��A�áý§Xêain d�L5§du�O��K-S u�E,"3��¹þ�

u50�§W ÚOþ´Shapiro-Francia W ′ÚOþ�ûÐ%C"

SAS 3��ê�u2000 �O�W-ÚOþ§e��ê�u2000 §�<Kolmogorov D-ÚO

þ§����VÇd(
√

n− 0.01 + (0.85/
√

n))D �Ñ§Ù~^�.��0.775(0.15), 0.819(0.10),

0.895(0.05), 0.955(0.025 ) Ú1.035(0.01)"

�«{B��¹´3����§�Ä Ý�¸Ýü��I���5§�Eu�µW =

n[g/6 + d2/24]§§ÑlgdÝ�2 �χ2©Ù"|^��þ�����Õá5§æ^�{�

�{§�O��K��*	§�Ñþ�Ú��§z�*	�gÓ�§/¤
ü�#�Cþ§

âênÚO§ü�þ��'A�0"Ï������©Ù§¦�'cké��má��§"


����'æ^Fisher ���=�"

ùp±SPSS/PC+�~§é~2.4�êâO�k'�ÚOþ"Ù§S�µ

set length 300.

data list free /x.

begin data.

28 29 -44 30

26 22 27 23

33 24 16 29

24 21 40 31

34 25 -2 19

end data.

SET SCREEN OFF.

EXAMINE X /PLOT ALL /MESTIMATOR ALL

/STATISTICS DESCRIPTIVES EXTREME.

Ù(JXe§U�Ö��µþê(21.75)!¥ ê(25.5)!5%��þ�(24.39)!IOØ(3.94)!

��(310.72)!IO�(17.63)!���(-44)!���(40)!4�(84)!o©4�(8.5)! Ý(-3.05)9

ÙIOØ(.51)!̧ Ý(10.81)9ÙIOØ( .99)"
Mean 21.75 Std Err 3.94 Min -44.00 Skewness -3.05

Median 25.50 Variance 310.72 Max 40.00 S E Skew .51

5% Trim 24.39 Std Dev 17.63 Range 84.00 Kurtosis 10.81

IQR 8.50 S E Kurt .99
A«M-�OþXeµ
Huber ( 1.34) 25.62 Tukey ( 4.69) 26.34

Hampel ( 1.70, 3.40, 8.50) 26.43 Andrew ( 1.34 * pi) 26.34
�X1, ..., Xn´ÕáÓ©Ù�ÅCþ§ÏL¦

∑n
i=1 ρ(Xi; θ)4���ëêθ��O¡�M-

�O"§�¹��a�Oþ§XÀJρ(xi, θ) = − ln f(xi, θ), f(xi, θ)�VÇ�Ý¼ê§·�Ò�
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�
4�q,�O"é��þ�kρ(x; θ) = (x−θ)2§dmin
∑

(x−θ)2íÑθ =
∑

i xi/n"ρ(x; θ) =

|x− θ|�)´��¥ ê"R-�OÚL-�O©O´�gÚOþ( rank statistics)Ú^SÚOþ

��5|Ü½¼ê§��þ�(α−trimmed mean) Ò´�«L-�Oþ"SAS PROC MEANS ¥

�L1 ´��ýé �( least absolute deviation, LAD)§Lp�O�d��"�IO��A§ºÝ

��O~^ýé �¥ ê(MAD)5L«§MAD=median{|xi −M |}, M=median{xi}"ùpò
±þA«M-�Oþ)ºXeµ

Hampel �O´�«”redescending” M-�O§̂ n�~ê(a,b,c) 5L�"Iz*ÿ�ýé

��uc�D��"§0�a �m��D��1§a�b Úb�c �m���l"�ål½, �

uc�*ÿ��0§d?a=1.7§b=3.4§c=8.5"Andrew�Oþ�´�«redescending M-�Oþ"§

éu�P¹D��vk:ì�Cz§´^��²w��u�5û½�P¹��§Iz

�ýé��uc=1.34��P¹D��0"Tukey �biweight �OþéuIz��uc=4.685�

*ÿ�"§Ù§��lm¥%:�ål¤�'~"Huber�OþéIz��uc=1.339�P

¹D��1§äk��ýé�P¹�lm"�ålO��~�"Tukey�hinges´z��ê

â¥:þ��§^uO�Ýªã¥�o©4�"

�~��5ã«Xã 2.1µ

+-----------------------------+ +-----------------------------+

1.8 + | 2.4 + |

| * | | |

| * | | |

1.2 + | 1.6 + |

| * | | |

| * | | |

.6 + | .8 + ** |

| * | | ** |

| * | | * |

.0 + * | .0 + * ** |

| * | | * |

| * | | *** |

-.6 + * | -.8 + |

| * | | |

| * | | |

-1.2 + |-1.6 + |

| * | | |

| * | | * |

-1.8 + |-2.4 + |

+--+-------+------+-------+---+ +--+-------+------+-------+---+

-80.0 -40.0 .0 40.0 -80.0 -40.0 .0 40.00

Normal Plot Detrended Normal Plot

ã 2.1 ~2.4��ã«
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��5u�ÚOþµ

Statistic df Significance

Shapiro-Wilks .6460 20 < .0100

K-S (Lilliefors) .2380 20 .0042
��ã�ã 2.2µ

|

40.00 + --+--

| |

| |

| +-+-+

| | * |

| +-+-+

| |

| --+--

|

|

|

.00 +

| (O) CASE19

|

|

|

|

|

|

|

|

|

-40.00 +

| (E) CASE11

+------------------------------------------------------

Symbol Key: * - Median (O) - Outlier (E) - Extreme

ã 2.2 ~2.4���ã

��VÇã(P-P ã) ^uu�]����� l�¹§�:�\È'~�IO��©

Ù�\È'~±ã"e]�5gu��©Ù§K:ACu��"

�ª³��ã(detrended normal plot) ´*	��Ï"�����ã"e��5gu

��©Ù§K¤k:Aà83"±��Y²�¥§ØATk�ª�3"

�~��ã«Úu�ÚOþþJ«TêâØÎÜ��5©Ù"

?1u��§¤æ^��{�þ����´®��´��±9*	�ê8k'§�^
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e¡�g´[15]µÄk§?1�u�´'uÇ!þ��´��º

'uÇ�u�µ´��Ç�´ü�Çº

��Ç�u�§z = (p− π)/
√

π(1− π)/n

ü�Ç�u�§¦^χ2 = Σ(o− e)2/e

'u���u�µ´���´ü�º

�����u�§¦^χ2
(n−1) = (n− 1)S2/σ2

ü����u�§¦^Fv1,v2 = S2
1/S2

2

'uþ��u�µ´��½´ü�º

��þ�u�µ��ê\30º

´§��®��¦^z = (X − µ)/[σ/
√

n]

�����¦^��IO��OoNIO�^þª?1õu�"

Ä§Cþ´���¦^tn−1 = (X − µ)/[S/
√

n]

Cþ����¦^�ëu�

ü�þ�u�µ��ê\30º

´§��®��¦^z = (X1−X2)−(µ1−µ2)√
σ2
1/n1+σ2

2/n2

�����^�����OoN��UY¦^þª"

Ä§ü�Cþ´���íº

´§�����¦^§tn1+n2−2 = (X1−X2)−(µ1−µ2)√
S2/n1+S2/n2

Ù¥S = (n1−1)S2
1+(n2−1)S2

2
n1+n2−2

��Øà�¦^t’u�"

tf =
(X1 −X2)− (µ1 − µ2)

S2/n1 + S2/n2

ÙgdÝ�(Satterthwaite’s approximation)µ

f =
|S2

1/n1 + S2
2/n2|2

(S2
1/n1)2

n1−1 + (S2
2/n2)2

n2−1

Ä§¦^Mann-Whitney-wilcoxon u�{"

±þ�{§3�ÚO^��¥¢y�ªØ�§XSAS PROC TTEST Jøü«tu�§�

�Øà�æ^t’u�"

õ���þ��u�¦^��©Û§��©Û¥üü'��kFisher(LSD)!Duncan!Student-

Newman-Keuls(SNK)!Tukey(Honestly Significant Different , HSD) ÚScheffë {§ù
u���

Ç�5�$§�a�Ø�Å¬�Åì~�"Fisher {Å���'�(comparisonwise)��a

Ø�¶Tukey �HSD {����'�L§(experimentwise)�.aØ�§¤±?1¤kéf�

'�§Ñ�Å¬´5%¶Duncan{?uüö�m§Ù.��ûuþ�3ü�¥ål��C§

��þ�?nÓLSD§ÄK.�O\§�o�uTukey{¶Scheffë u���Å§�%�^uÙ

§�ª�'�"XµH : µ1 = (µ2 + µ3)/2 �±�d/�¤§µ1 − (µ2 + µ3)/2 = 0§u�Ø�

�1 + (−1/2)2 + (−1/2)2 = 3/2§3SAS ¥¦^CONTRAST �é?1dau�§SAS �k�Ô

«'���{3SPSS ¥kÔ«"'��{�À^�ûuäN¯K§X3^��î��Ô

n¢�¥~^Fisher {3�L5¯�Ú�¬�Æ¥Tukey �{�~^"

3SPSS/PC+¥�Tukey-B �{�´�«üü'��{§rþ�d���ü�§,�é

ü�¥z«'�¦���ål§T{¦^Tukey HSDÚSNK�þ�O�zÚ������"
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é©aêâ©Û§e=é��©aCþ§KêâÏ~^ªêLL«§§�ÑCþ��

�Úu)ªê¶ekü�½±þ©aCþ§��é��profile ½Â�§3�©aþ���§

ù��êâ�±ré��profile ëÓÙªê�å�¤ªêL¶eTÐkü�©aCþ§K

~^ü��éL(contingency table)�/ª§Ù1�dz�©aCþØÓ���¤"1���

�¤��:( cell) §�:P¹
�Aprofile�ªê¶éuõ�©aCþ§^õ��éLL«§

3SAS FREQÚCATMOD ^ØÓ��{L«"

#üCþ�{

1. üCþ�ã«~^Ñ:ã!©|���ã!ª�ã(back-to-back stem- and-leaf plot)�"

�
u�ü�Cþ´Ä��©Ù§�æ^±eÚOþµ(
X −X

Y − Y

)′ (
S2 SXY

SXY S2
Y

)−1 (
X −X

Y − Y

)
AÑlχ2(2)©Ù"

©aêâ¥§V�©aêâ�χ2u�b�µ�kNg�Ó�¢�¶�zgÁ�kk«�

U�(J¶�K �(J�VÇ�±ØC¶�¢�´Õá�¶�K��f�ýO�AêA��

�5"k'�éLè5�?Ø��Hoaglin, D.C .(1983)§õ��éL¦^éê�5�.5?

n§�113Ù"

��1ê�R �ê�C �R×C �éLÕá5¦^Pearson χ25u�§L«R×C�éL

1�Ï��'�§ÝkNõÚOþ§Ù¥��´φ§Ùúª´µφ =
√

χ2/N§Ùe.�0§�

*ÿ��Ï"��Ó��0§Ùþ.´
√

min(r − 1, c− 1)§ü1½ü��§þ.�1§��~

^"éu*	�f�A§B§C§D�§o�Lφ = AD−BC√
(A+B)(C+D)(A+C)(B+D)

"

Cramer’s V = φ√
min(r−1,c−1)

§Ù��´0 ∼ 1"

�éLXêCC =
√

χ2

χ2+N§χ2����Tþ��§þ.�L�O�ªu1"

y3w��áë��¡J'X��~f"x:1=Øáë§0=áë¶Y:1=kuÙ§;¾§0=k

u¡J"�©êâXeµ

Óµ0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1

Ôµ1 1 0 0 0 0 0 0 1 1 0 1 1 1 1 0 1 1 1 0

�±��ÙÈÝ(Pearson)�'Xêr Ú�éLXê
�0.302"U�éL/ª��χ2 =

1.818"w,§χ2´x�yüCþ'X�wÍ5�éLXê´Ù��"φ =
√

χ2/N§��^

u2x2L§éu���L¦^V ÚOþ"SAS §SXeµ

data phi;

input x y @@;

cards;

0 1 0 0 1 0 1 0

0 1 0 0 1 1 1 1

0 0 0 0 1 1 1 1

0 0 0 1 1 1 1 1

0 0 0 1 1 1 1 0

proc print;

proc corr;
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run;

proc freq;

table x*y/chisq expected nopercent nocol norow;

run;

X Y

Frequency|

Expected | 0| 1| Total

---------+--------+--------+

0 | 6 | 4 | 10

| 4.5 | 5.5 |

---------+--------+--------+

1 | 3 | 7 | 10

| 4.5 | 5.5 |

---------+--------+--------+

Total 9 11 20

STATISTICS FOR TABLE OF X BY Y

Statistic DF Value Prob

------------------------------------------------------

Chi-Square 1 1.818 0.178

Likelihood Ratio Chi-Square 1 1.848 0.174

Continuity Adj. Chi-Square 1 0.808 0.369

Mantel-Haenszel Chi-Square 1 1.727 0.189

Fisher’s Exact Test (Left) 0.965

(Right) 0.185

(2-Tail) 0.370

Phi Coefficient 0.302

Contingency Coefficient 0.289

Cramer’s V 0.302

Sample Size = 20

WARNING: 50% of the cells have expected counts less

than 5. Chi-Square may not be a valid test.

üÇ'��õ�µ

�pA = pB ≈ 60%§Ï"pA − pB = 6%§Á¯��þØÓ��e�u�õ�º

pA − pB����
πA(1−πA)

(n/2) + πB(1−πB)
(n/2) ≈ 0.6× 0.4× (4/n) = 0.96/n

Z =
(pA − pB)− (πA − πB)√

0.96/n
∼ N(0, 1)
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�pA − pB = 0.06,H0 : πA − πB = 0 õ��µ

p

[
|pA − pB | − 0.06√

0.96/n
≥ zα/2

]

α = 0.05, Z0.025 = 1.96

k

p

[
|pA − pB | − 0.06√

0.96/n
> 1.96− 0.06

√
n/0.96

]
+ p

[
|pA − pB | − 0.06√

0.96/n
< −1.96− 0.06

√
n/0.96

]

= P [Z > 1.96− 0.06
√

n/0.96] + p[z < −1.96− 0.06
√

n/0.96]

= Φ[1.96− 0.06
√

n/0.96] + Φ[−1.96− 0.06
√

n/0.96]

�n = 50,≈ 0.07; n = 200,≈ 0.14"

���éL&¢5êâ©Û�^~§ùp�Ñ��¥ ê²w�~f(V. A. Sposito, On

Median Polish and L1 Estimators, Comp. Stat. and Data Anal., V5. N3.§1989)"

�éL�

 1 8 3

5 9 2

6 4 7

 z1¥ ê3, 5, 6

±1m©?11���Ú§z1~�1¥ ê§(J�µ

-2 5 0 | 3 -2 1 0 | -2

0 4 -3 | 5 0 0 -3 | 0

0 -2 1 | 6 0 -6 1 | 1

------------+--- ----------------+---

0 4 0 | 0 4 0 | 5

5 ´c�1�A�O�¥ ê§du1��Ú�z1!��¥ ê�0§L§Ê�§�µ1�

Aα = (−2, 0, 1)§��Aβ = (0, 4, 0)"éAu�.µ

Yij = µi + βj + εij εij =

−2 1 0

0 0 −3

0 −6 1


^��Statgraphics U
?1þãO�"

2. üCþ©Û�~^�Ãã´Cþ��5�'"��Å�þ(ξ, η) Ñl����©Ù§

ëê�(µ1, µ2, σ
2
1 , σ2

2 , ρ)§Ù¥ρ ´ξ Úη ��'Xê§y3(X1, X1), ..., (Xn, Yn)´5g(ξ, η) �

{ü�Å��§�'Xê�úª´µ

r =
∑n

i=1(X −X)(Y − Y )√∑n
i=1(X −X)2

∑n
i=1(Y − Y )2

âSchwartz Ø�ª§Cþ��'XêA3[−1, 1] S"�'Xê´ÄkwÍ5¿Â§�|

^r-u�§�Ù.�L�äÙwÍ5¶½ö¦^t-u�§Ùúª´t = r
√

(n− 2)/(1− r2)¶�

�§��±¦^Fisher �z-=�?1u�"�â�'�|S�'½|m�'�ØÓ§éfê

����{�Ø�Ó"
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3�5£8©Û¥§AT5¿�´£8�äEâ"ÙÌ�SN�µ

Ø��´Ä÷vÕá5!���5!��5"

ÀJ�5�.´ÄÜ·§´Ä�3��'Xº

´ÄkÉ~�¬�3§=É~:º

£8�.´ÄLõ�6u,
�¬§=�.è5XÛº

gCþ�m´ÄpÝ�'§=õ��5º

=~2.5>L 2.2´Anscomb�E�êâ(Anscomb, F.J., 1973, Graphs in statistical analysis.

Am. Statist.,27,17-21)§co��©�n|§1��´�^�gCþx§��ü�´1o|

�x,y"

L 2.2 Anscomb(1973)�O�o�êâ~f

x1 y1 y2 y3 x4 y4

10.0 8.04 9.14 7.46 8.0 6.58

8.0 6.95 8.14 6.77 8.0 5.76

13.0 7.58 8.74 12.74 8.0 7.71

9.0 8.81 8.77 7.11 8.0 8.84

11.0 8.33 9.26 7.81 8.0 8.47

14.0 9.86 8.10 8.84 8.0 7.04

6.0 7.24 6.13 6.08 8.0 5.25

4.0 4.26 3.10 5.39 19.0 12.50

12.0 10.84 9.13 8.15 8.0 5.56

7.0 4.82 7.26 6.42 8.0 7.91

5.0 5.68 4.74 5.73 8.0 6.89

�A�SAS£8§S�µ

data anscomb;

input x1 y1 y2 y3 x4 y4;

cards;

......

proc reg data=anscomb;

L1:model y1-y3=x1;

L4:model y4=x4;

run;

(J��o|£8(J´�Ó�, y=3+0.5x, R2 = 0.667§��Ï~�u��{éo|êâ�

«©´ÃU�å�§dí�ã��Ù/wÑí�¤Û¹��ª"

lSAS!SPSS/PC+!Stata ��±¼�£8�äÚOþ"X�'X|^Izí��x

�:ã5uy¶��Ø��|^Izí�éx ½y ýÿ�:ã��{¶í�m��'§¦

^Durbin-WatsonÚOþ"ù
�äÚOþ3�5£8k�{ü�/ª§yò�.y = β0 + β1x + εk

'��äþ�Xe§
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1. m\(leverage)µ

hij =
1
n

+
(xi − x)(xj − x)∑

(xj − x)2

��xlþ����hijÒ�§J«��ål�)º"

ŷi = b0 + b1xi =
∑

hijyj

§�N
éy�O��K�§(n−2)(hii−1/n)
1−hii

Ñlt(n− 2) ©Ù§Ï¢���u.���@�

´pm\:"

2. í�(residual)µÊÏí��ei = yi − ŷi§íØí��

e(−i)i = yi − ŷ(−i)i =
ei

1− hii

�N
ýÿ��¢S���§��¡ýÿí�§eI−i L«�K1i �*	��(J"

ýÿí�²�ÚPRESS =
∑

e2
(−i)i �

∑
e2 �'�N
"�*	�K�§�^uCþ�

çÀ"

IOzí�ÚÆ)zí�(studentized residual)µduE(ei) = 0, V (ei) = σ2(1− hii)§��

'�í�´ØÜ·�§̂ IOzí�ri = ei

s
√

1−hii
"PÙ������Rn = MAX|ri|§Ùþ.

��µ
(n− 2)F1,(n−2)(α)
n− 3 + F1,(n−2)(α)

,�«Æ)zí�´ti = ei

s(−i)
√

1−hii

s2
(−i) =

(n− 2)s2 − e2
i

1−hii

n− 3

Ïs2¿Ø�eiÕá§(xi, yi) �ÚOþÒ�±�¤eªµ

t =
ei

√
(n− 3)√

(n− 2)s2(1− hii)− e2
i

A5¿�´§���E�±´pK�:§^�Ó�.�?1¤k�'��Òk�U¦

ÄaØ�O�§�Ä^Bonferroni ?�"��y¤küýu�Y²´α§K.�´α§éuV

ýu�K´α/2n"

3. ¥�ål(Cooks’ D)µ

Di =
∑ (ŷ(−i)j − ŷj)2

2s2
, i, j = 1, ..., n

½µDi = r2
i hii

2(1−hii)
, i = 1, ..., n ��ÙÉri�hii �K�"

Belsey, Kuh ÚWelsch (1980) JÑ
DF q�{µ

DFFITSi =
ŷi − ŷ(−i)i

s(−i)/
√

hii

=

√
hii

(1− hii

ei

s(−i)

√
1− hii

��§�Di´�'�§==±s(−i)�O

√

2s"�d��§kDFBETA1i = b1−b(−i)1

C1s(−i)
, i =

1, ..., n, C2
1 = n

n
∑

x2−(
∑

x)2
§´b1 ���Ø±σ2 "DFBETA0i ½�d��"Welsch ïÆ^\

����¦¦�£8Xê§¦^��wi�DFFITSi ≤ 0.34 ��1§ÄK�0.34/|DFFITSi|"
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�Ä*	�éu�����
�K�§�5�O���O��'�COVRATIO �µ

n− 1
(n− 2) + ti

(1− hii)

31/n ≤ hii ≤ 2/n 9|ti| ≤ 2 �3[1 − 3/n, 1 + 3/n] S"ÄK�|COV RATIO − 1| > 3/n

�§(xi, yi) :A�±ïÄ",	§hii → 0 �§COVRATIO '�Cu1§���K�ti ��

����COVRATIO"

4. g�'�u�(Durbin-Watson test)

u�ÚOþ

d =
∑n

i=2(ei − ei−1)2∑n
i=1 e2

i

3n'���Cqkµ
n∑

i=1

e2
i ≈

n∑
i=2

e2
i−1 ≈

n∑
i=2

e2
i

�d ≈ 2− 2r = 2(1− r), r ´��g£8�.AR(1) �ëê§AR(1 ) ��.´µ

ei = ρei−1 + ui, ui ∼ N(0, σ2), V (e) =
σ2

1− ρ2

ρs = ρs ´g�'Xê§d�U����(0,4)§þã(ØBuPÁ�'�ÎÒ"

H : ρ = 0 ↔ A : ρ > 0, 3d < d?
L �áý§3d > d?

U ��É¶

H : ρ = 0 ↔ A : ρ < 0, 3d > 4− d?
L �áý§3d < 4− d?

U��É"

��/§duBox ÚJenkins g�'Ú£Ä²þ�.�/ª´µ

ARMA(p, q) : et = φ1et−1 + ... + φpet−p + vt + θ1vt−1 + ... + θqvt−q

§düÜ©|¤µ

g�'AR(p)µet = φ1et−1 + ... + φpet−p

£Ä²þMA(q)µet = vt + θ1vt−1 + ... + θqvt−q

§�áu�mS�©Û�SN§SAS/ETS!SPSS/PC+ Trend!SYSTAT Series 9TSP ^

�þ�?1�mS�©Û"

S�m��'��^i§u�(Wald-Wolfowitz) 5?1"u�´�éU�½^Sü��

�©aCþ§ëYÑy�«(J(ÎÒ)���i§§�Üi§êP�r"PÑy�Ò�ê8

�n1, n2, n = n1 + n2§â.�L§r L�½L�þL«ÎÒ�Cz´Ø�Å�"

µ =
2n1n2

n
+ 1, σ2 =

2(n1n2)(2n1n2 − n)
n2(n− 1)

z =
|r − µ| − 0.5

σ

i§u��dSAS/QC�SHEWHARTL§�¤¶3SYSTAT¥§·-RUNSO�i§u

�"

õê£8�äEâJø��Ð�{�´íØ*	þ§�Ð��{´æ^è£8��

{"ù
�{�ïÄCc5é¹�"Ød±	§��5£8��'!�O( calibration) �{

½²~æ^"
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§2.2.2 �ëÚO�{

áuü���{kÎÒu�(sign test)!WilcoxonÎÒ�gu�!Kendallu�!Spearman

u�!K-S u�§ü���{kWilcoxon-Mann-Whitney u�!Kolmogorov-Smirnov u�§õ

��u�^Kruskal-Wallis��{[36]"

ÎÒu�´�{ü��«§§��ÄÎÒ§Wilcoxon ÎÒ�gu��Ä
��ýé

���Spearmanu��Kendallu�´'u�'Xê�"K-Su��^u©Ù�[Ü§�χ2u

��«O´§=·uëY.©Ù§Ù°(�.�´®��§éu?¿����þ�k�"

Wald-Wolfowitz i§u��´�«�ëu�§Ùg�´µü���5guÓ��oN§

Kòü���*ÿ�·ÜU���ü�§^��i§L«Ó�|êâ�ê�§XJi§ê

é�§L²ü��5gØÓ�oN"

ù
u�(J��ä��â�LÚ��©Ù!χ2©ÙCq�{§^��õÄuCq�

{§d?�Ì�0�"

" Mann-Whitney �Úu�

k�¡Mann-Whitney U ½Wilcoxon Rank Sum W Test§́ �«�ëu�§u�ü�Nþ

©O�mÚn�Õá��´Ä5gÓ�oN§§¦^
*	��g§��¥ êu�(median

test)��k�"

H:oN1�oN2��éªê©Ù´�Ó�"

A:oN1�ªê©Ù�éuoN2��m£Ä"

u�ÚOþ�U§3U ≤ Uc�áý�b�"

�{´krm + n �*	g���üS§z����*	�SÒ�Ú¡��Ú§P�T1

�T2"?���Ó��g�Ù²þ�"����üö����≥ TU ½≤ TL �áý§TU ÚTL

�d;��L�Ñ¶����§m �n ��þA���10§�^Z-u�"

=~2.6>ÿ�Y����Y��ü|ó<�ÉY�(γ/100g)XL2.3§�äü|ó<ÉY

��m´Ä�3�Oº

�Ú(Ï"�)�µT2=59.5 (63.0), T1=93.5 (90.0)"

H: Y��ó<��Y��ó<ÉY�©Ù´�Ó�

A: ü|ó<ÉY©Ù´ØÓ�"

O�ÚOþ�µU = nm + m(m+1)
2 − T1 = (10)(7) + 7(8)

2 − 93.5 = 4.5

U �Ï"�´mn/2§��´nm(n+m+1)/12§¤±æ^��Cq§

z =
U − nm/2√

nm(n + m + 1)/12
=

4.5− (10)(7)/2
(10)(7)(10 + 7 + 1)/12

= −2.97

O�(J½�uþL"Wilcoxon �Úu��Mann-Whitney u�´�d�§k�q¡Mann-

Whitney-Wilcoxon u�"(J�dSAS PROC NPAR1WAY �½Wilcoxon À��§u�q

´Kruskal-Wallis ü|���¹§χ2=8.8813, gdÝ1, P=0.0029"¦^SPSS/PC+§(Jaq§

���Ó�g�§Z��-2.9801, P=0.0029§þL²ü|ó<ÉY��3wÍ�É"

#Wilcoxon ÎÒ�gu�: �éu�"

=Wilcoxon matched-pairs signed-ranks test§´�«ü���ë�{§u�ü�Cþ�©

Ù´Ä�Ó"§Øé©Ù�/G�?Ûb�§�ÑCþ���ýé�§¿d���ü�§u

��â��ÚK��Ú?1"

H: oN1�oN2��éªê©Ù�Ó"

A: oN1�ªê©Ù�éuoN2��m£Ä"
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L 2.3 ü|ó<ÉY���Úu�

ó<Ò |Ò ÉY �g

1 1 5 1.5

2 1 5 1.5

3 1 6 3

4 1 7 4

5 1 9 5

6 1 12 6

7 1 13 7

8 1 15 8

9 1 18 10.5

10 1 21 13

11 2 17 9

12 2 18 10.5

13 2 20 12

14 2 25 14

15 2 34 15

16 2 43 16

17 2 44 17

���"ö�ÑØO§¦^��K��Ú½�����Ú§3�Ú�u.��áý�

b�"3|êv
�XN ≥ 25�æ^��%C��{"

=~2.7 >^ü«r��8��xà�§ÿ½Ù_¥�)�A�¹þ(ISü /mg)§�~

|(normal)��)�"y|(deff)(J�L2.4§̄ ØÓr���JkÃ�Oº

�����ªXeµ

Z =
T− − [n(n + 1)/4]√
[n(n + 1)(2n + 1)/24]

=
1− (8)(9)/4√
(8)(9)(17)/24

= −4.20

3H e§Z > Z.05 = 1.96§�Aáý�b�"

A^SPSS/PC+¥�éNPAR TESTS /WILCOXON normal deff§kZ = -2.3805§P =.0173"

¦^�éT-TEST /PAIRS normal deff. ?1�étu�§þ�©O�3.3188Ú2.5063§��þ�

�0.8123§IOØ�0.193§t=4.21§P=0.004 "3SAS¥�±¦^PROC MEANS?1ù�u�§

�é�proc means t prt var std stderr; var d;run;"

$Kruskal-Wallis H u�: '�K �oN�éªê©Ù"

H:K�oN��éªê©Ù´�Ó�

A:��kü�oN��éªê©Ù´ØÓ�

u�ÚOþµ

H =
12

n(n + 1)
Σi

T 2
i

ni
− 3(n + 1)

Ù¥ni= 1i����*	ê, Ti=1i�����Ú, n=Σni�o���ê8
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L 2.4 �é]�ÎÒ�Úu�ü«à_¥�)�A¹þ

OBS �~r� �)�E"y| ��(d) �g

1 3.55 2.45 1.10 6

2 2.00 2.40 -0.40 -1

3 3.00 1.80 1.20 7

4 3.95 3.20 0.75 3

5 3.80 3.25 0.55 2

6 3.75 2.70 1.05 5

7 3.45 2.50 0.95 4

8 3.05 1.75 1.30 8
T+ = 35, T− = 1"d.�L§α < 0.05§Aáý�b�"

b�: 1. K���Õá¿�Å/d�g�oNÄÑ"2. �¦k�%C��þ§z��

�A��k°�½�õ�*	"3. �gE�§§���gü�Ð�§�vkE���

g¦Ú�²þ�"

=~2.8 >ïÄ�¬²LG¹�3�¤1�'X§ò�¬²LG¹©�n�"w\�#

)1:¤1m��O"�©êâXL2.5µ

L 2.5 �¬²LG¹�3�¤1�'X

e � ¥ � þ �

2.87 (10) 3.23 (16) 2.25 (5)

2.16 (3.5) 3.45 (18) 3.13 (14)

3.14 (15) 2.76 (8) 2.44 (6)

2.51 (7) 3.77 (20) 3.27 (17)

1.80 (2) 2.97 (11) 2.81 (9)

3.01 (12.5) 3.53 (19) 1.36 (1)

2.16 (3.5) 3.01 (12.5)

T1 = 53.5 T2 = 104.5 T3 = 52

H = 6.13 > χ2
.05;(3−1) = χ2

2;0.05 = 5.99, P < 0.05 áý�b�"

% Friedman u�: �Å«|�O

H: K�oN��éªê©Ù´�Ó�

A: ��kü�oN��éªê©Ù´ØÓ�

u�ÚOþµ

F =
12

bk(k + 1)
Σi

T 2

ni
− 3b(k + 1)

Ù¥b=¢�¥¦^�«|ê, k=?nê, Ti=1i«?n��Ú"3F > χ2
α;(k−1).��áý�

b�"

b�µ1. K�?n�Å©��z�«|S�K�¢�ü�"2. ��yχ2©Ù�·Ý§«

|ê½?nêþA�L°"3. �gE�§§���gü�Ð�§�vkE���g¦
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Ú�²þ�"

=~2.9 >�� ¬úi?1
��ü_Á�§4±�ÉÁö�Å/¬}n«ØÓ�j

�¼!½!¾§¿rn«j��`�üS§�L2.6(Jµ

L 2.6 6 �ÉÁöµ�n«j��(J

ÉÁö ¼ ½ ¾

1 1 3 2

2 2 3 1

3 1 2 3

4 1 3 2

5 2 3 1

6 1 3 2

Ta = 8 Tb = 17 Tc = 11

F =
12

(6)(3)(3 + 1)
[(8)2 + (17)2 + (11)2]− 3(6)(3 + 1) = 7.0 > 5.99, P < 0.05

|^SPSS ÚMinitab �±?1ù�u�§SAS �«�§S¥¹kù�u��~f"

& Spearman ÚKindall �Ú�'u�

Spearman �'´|^Cþém�g��'5`²ü�Cþ�'X§du?��&E�

��§§=´��üN5u�§¿Ø´��ý���5'é"O��©Oéü�Cþ?1ü

�§r?¤��g�PearsonÈÝ�'?1O�§Ò��Spearman�'"3�Ó�g�õ�§

ïÆ^�g�\ÈÝ�'�úª¥?1O�"|^ü�*	�g��(d) �§�^e¡�ú

ª§3�Ó�g�õ�A���"

H: ��X��Y´Õá�

A: ���XªuÓ���Y�é

PX�Y�g�Ri, Ti§Ùþ���
n+1

2 , u�ÚOþ�µ

rs = 1− 2(2 + 1)
n− 1

+
2

n(n2 − 1)
ΣiRiTi

�^e¡�/ªµu�ÚOþ: rs = 1− 6Σid
2
i

n(n2−1)§����rs

√
n− 1 ÑlIO��©Ù

���τXêτ = 2
∑

i<j
iij

n(n−1)

iij = SIGN [(xi − xj)(yi − yj)], SIGN(.) ´ÎÒ¼ê"éu(xi, yi)Ú(xj , yj)§e�xi >

xj�yi > yj§K´���(concordance)§ÄK´Ø���(discordance)"����'Xê�

N
êâù«���Ø����¹§TÚOþ3*ÿEê���Ø±eª5��µ

(
n(n− 1)

2
− nx)0.5(

n(n− 1)
2

− ny)0.5

Ù¥nx�ny´x�y�Eê"

����^3τ
√

n(n−1)
2(2n+5) ∼ N(0, 1)

=~2.10 >_J¾ÏïÄ¥§,/N�����_Jk�Ç(1/20�)�, Ô¥�t

Ó��é¹þ�'X§êâ�uL2.7§Á©Ûüö´Ä�3�'º
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L 2.7 �t��é¹þ�_Jk�Ç

�?Ò �t��é¹þ _Jk�Ç

X d Y d �g�

1 3.7 4 46.6 7 -3

2 1.0 2 18.9 2 0

3 1.7 3 14.4 1 2

4 0.7 1 21.5 3 -2

5 4.0 5 27.3 4 1

6 5.1 6 64.6 9 -3

7 5.5 7 46.3 6 1

8 5.7 8 34.2 5 3

9 5.9 9 77.6 10 -1

10 10.0 10 55.1 8 2

Spearman �'©Û(J

u�ÚOþ:

rs = 1− 6Σid
2
i

n(n2 − 1)
= 1− 6(42)

10(102 − 1)
= 0.7545

P=0.0133, �'kwÍ¿Â"

±þA��ëu�3^��¥¢yé�B§~2.10�SAS§S�µ

data list;

input x y ;

cards;

3.7 46.6

1.0 18.9

1.7 14.4

0.7 21.5

4.0 27.3

5.1 64.6

5.5 46.3

5.7 34.2

5.9 77.6

10.0 55.1

proc corr pearson spearman kendall nosimple;

var x y;

run;

(JXeµPearson �'Xê0.69754, P=0.0249§Spearman �'Xê0.74545, P=0.0133,

Kendall Tau b 0.51111, P=0.0397"

��±|^PROC RANK?1Cþx!y�üS§)¤�üSCþ��^uPearson�'ú

ª�ÑSpearman�'Xê"
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§2.3 õ�©Û

§2.3.1 þ��u�

1. ü��u�

�X1, ..., Xn ´ÕáÓ©Ù!5gp���©ÙNp(µ,Σ)���§Ù¥þ��þµÚ���

Ý
Σ��§y�u�b�H: µ = µ0§A:µ 6= µ0§

u�ÚOþ�T 2 = n(X − µ0)′S−1(X − µ0) §Ù¥��þ��þX =
∑n

i=1
Xi

n , ����

�Ý
S =
∑n

i=1
(Xi−X)(Xi−X)′

n−1 "3b�H¤á�^�e§ n−p
p(n−1)T

2 ∼ Fp,n−p"Ï�3wÍY²

�α�§ n−p
p(n−1)T

2 ≥ Fp,n−p;αKáýb�H§Ù¥Fp,n−p;αL«gdÝ�p, n− p�F©Ù�mý©

 :"

=~2.11>³�<Ñ^,«�Ô�§òÙÉ0ÚÉØP¹uL 2.8§ïÄ´Ädu�Ô�

^E¤�A5UC�,�½þ""

L 2.8 l�<é,«�Ô��A(J[21]

?Ò ¬  ® ¯ ° ± ² ³

É0 30 90 -10 10 30 60 0 40

Â Ø -8 7 -2 0 -2 0 -2 1

ÓÜØ -1 6 4 2 5 3 4 2

y3§��þ��þX =

 31.25

−0.75

3.125

 ��Ý
S =

 1069.64 82.5 16.964

82.5 17.357 6.393

16.964 6.393 4.694


u�H : µ = 0 éA : µ 6= 0

T 2 = nX
′
S−1X = 79.064

n−p
p(n−1)T

2 = [ 5
3(7)79.064 = 18.825 > F3,5;0.05 = 5.41

KáýH,=�Ô�^E¤�UCþØ�""

oNþ�µ�^X5�O"�AuüCþ�«m�O§þ��þµ�100(1−α)%�&«�

�µ

{µ : n(X − µ)′S−1(X − µ) ≤ (n− 1)p
n− p

Fp,n−p;α}

y=Ò�~¥�Â ØÚÓÜØUC5�Ä§95%�&«��µ

0.116(µ1 + 0.75)2 − 0.314(µ1 + 0.75)(µ2 − 3.125) + 0.427(µ2 − 3.125)2 ≤ 1.50

3õCþ�§��éµ �¤k�5¼ê�Ó��&«ma,�§¦^Bonferroni {"�

~�(−5.18 ≤ µ1 ≤ 3.68) Ú(0.825 ≤ µ2 ≤ 5.425)

þãL§3BMDP 3D §S�µ

/PROBLEM TITLE IS ’BLOOD DATA’.

VARIABLES ARE 3.

/VARIABLES NAMES ARE SUGAR,SYST,DIAS.

/TEST VARIABLES ARE SUGAR,SYST,DIAS.

HOTELLING.
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/PRINT DATA.

COVARIANCE.

CORRELATION.

/END

þã¯K3SAS GLM ¥?n§§S�µ

* Hotelling T square;

data;

input sugar syst dias @@;

a=1;

cards;

30 -8 -1 30 -2 5

90 7 6 60 0 3

-10 -2 4 0 -2 4

10 0 2 40 1 2

proc corr cov;

var sugar syst dias;

run;

proc glm;

class a;

model sugar syst dias=a/noint;

manova h=a;

quit;

PROC CORR <ÑCþm����
(À�COV)§MANOVA �éâÏ�AéCþ1u

�"

Ùþ�����Ý
©O�µ

X =

 31.250

−0.750

3.125


9

S =

 1069.642857 82.500000 16.964286

82.500000 17.357143 6.392857

16.964286 6.392857 4.696429


L§%@�<üCþ�u�§CþSUGARµF ��7.30§P �0.0305¶CþSYSTµF=0.26,

P=0.6263¶CþDIASµF=16.63§P=0.0047¶gdÝþ�1,7"

õ���©Û(MANOVA)�(Jµ

Characteristic Roots and Vectors of: E Inverse * H, where

H = Type III SS&CP Matrix for A E = Error SS&CP Matrix

Characteristic Percent Characteristic Vector V’EV=1

Root

SUGAR SYST DIAS
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11.294801079 100.00 0.01087150 -0.14412966 0.23692200

0.0000000000 0.00 -0.01076657 0.02062595 0.11261594

0.0000000000 0.00 0.00193692 0.08070481 0.00000000

Manova Test Criteria and Exact F Statistics for

the Hypothesis of no Overall A Effect

H = Type III SS&CP Matrix for A E = Error SS&CP Matrix

S=1 M=0.5 N=1.5

Statistic Value F Num DF Den DF Pr > F

Wilks’ Lambda 0.08133519 18.8247 3 5 0.0037

Pillai’s Trace 0.91866481 18.8247 3 5 0.0037

Hotelling-Lawley Trace 11.29480108 18.8247 3 5 0.0037

Roy’s Greatest Root 11.29480108 18.8247 3 5 0.0037

�¡üÜ©(J�²´Ý
E−1H �A��ÚA��þ§Wilks �q,'�0.081335§é

A�F ��18.8247§é'F(3,5) .�§VÇ�0.0037 §L²�Ô�^��3"S, M, N �¿

Â3SAS `²Ö¥k`[�`²§XµSAS/STAT User’s Guide, Release 6.03 Edtion, pp 16-

17"Wilks’ Lambda´�«õ�wÍ5u�"�����0�1§Ù����J«þ�Ø�3�

É§�¤kþ��Ó����1"k��¡UÚOþ"Hotelling,´�âA���Ú?1�õ

�wÍ5u�"

�A�SPSS/PC+§SXeµ

SET MORE OFF.

data list free /sugar syst dias.

begin data.

30 -8 -1 30 -2 5

90 7 6 60 0 3

-10 -2 4 0 -2 4

10 0 2 40 1 2

end data.

manova sugar syst dias.

XÚgÄUÛÏ©Û?n§(J�SAS�Ó"üCþFu�gdÝ�1,7§F�ÚP��SAS�

Ó"

2. ü���éT 2u�

Pdi, i = 1, .., .n´ü�é����§�di ∼ Np(δ,Σ)

u�H : δ = 0, éA : δ 6= 0

e
n(n−p)
p(n−1) d

′
Sdd ≥ Fp,n−p,α KáýH"

Ù¥d =
∑

di

n , (n− 1)Sd =
∑n

i=1(di − d)(di − d)′

±eêâ´Maindonald,JH[16]���~f"

-0.2 1.6 1.3

8.2 11.1 1.1
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-1.9 -2.2 0.9

4.4 6.2 2.5

1.5 4.6 2.0

2.1 2.7 0.3

1.7 1.6 1.8

-1.5 -0.2 3.0

2.3 6.9 3.4

¦^SAS©Û�é�c¡~f�Ó"

data;

input d1-d3;cards;

.... êâ1....

proc glm;

class a;

model d1 d2 d3=a/noint;

manova h=a;

run;

(JHotelling-Lawley Trace=4.27933866§F=8.5587§gdÝ�3§6§P= 0.0138§�±@���

�30.05Y²þk�É"aq/§SPSS/PC+�é´µ

data list free /d1 d2 d3.

begin data.

.... êâ1....

end data.

manova d1 to d3/print cellinfo(means).

(JXeµ

EFFECT .. CONSTANT

Multivariate Tests of Significance (S = 1, M = 1/2, N = 2 )

Test Name Value Approx. F Hypoth. DF Error DF Sig. of F

Pillais .81058 8.55868 3.00 6.00 .014

Hotellings 4.27934 8.55868 3.00 6.00 .014

Wilks .18942 8.55868 3.00 6.00 .014

Roys .81058

3. ü��þ�u�

�X ∼ Np(µ1,Σ), Y ∼ Np(µ2,Σ)§X �Y �Õá��©O�X1, ..., Xn19Y1, ..., Yn2"

u�H : µ1 = µ2 éA : µ1 6= µ2

ykµ1, µ2 9Σ ��Oþ

X =
∑n1

i=1 Xi

n1
, S1 =

∑n1
i=1(Xi −X)(Xi −X)′

n1 − 1

Y =
∑n2

i=1 Yi

n2
, S2 =

∑n2
i=1(Yi − Y )(Yi − Y )′

n2 − 1
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Sp =
(n1 − 1)S1 + (n2 − 1)S2

n1 + n2 − 2

T 2 =
(X − Y )′S−1

p (X − Y )
(1/n1 + 1/n2)

ed��*	�O���n1+n2−p−1
(n1+n2−2)pT 2 ≥ Fp,n1+n2−p−1;α K±wÍY²αáýH"

é?�a 6= 0, a′(µ1 − µ2) �(1− α)100% �&«m�µ

a′(X − Y )− [T 2
α(

1
n1

+
1
n2

)a′Spa]0.5 ≤ a′(µ1 − µ2) ≤ a′(X − Y ) + [T 2
α(

1
n1

+
1
n2

)a′Spa]0.5

Ù¥

T 2
α =

p(n1 + n2 − 2)
n1 + n2 − p− 1

Fp,n1+n2−p−1;α

=~2.12>8��©�ü|�ÉØÓ�¢�?n§1�|´��|§1�|z��ïþ�

�7á�§,�ÿþ�ï�Üå�Øå§Ùêâ�L 2.9"

L 2.9 ü|�é,«?n�¢�(J[21]

��|(X) ¢�|(Y)

?Ò ¬  ® ¯ ¬  ® ¯

Üå 131.5 145 191 150 40.5 80 50 90

Øå 9 12 30 36 54 74.5 64.5 60.5

��|�¢�|�þ�©O´X =
(

141.875

21.75

)
ÚY =

(
65.125

63.375

)
Ü����
��O��S =

(
309.90 86.36

86.36 124.99

)
y3§

T 2 =
(X − Y )′S−1(X − Y )

1
n1

+ 1
n2

= 116.7

T 2
0.05 =

p(n1 + n2 − 2)
n1 + n2 − p− 1

Fp,n1+n2−p−1;0.05 = 13.9

áýü¢�(J�Ó�b�"

�&«m�(x1−y1)±(13.9×0.5×309.9)0.5 = 76.75±46.41Ú(x2−y2)±(13.9×0.5×124.99)0.5 =

−41.625± 29.47

¦^Bonferroni �&«m�

(x1 − y1)± 3.03
√

(0.5× 309.9) = 76.75± 37.7 (x2 − y2)± 3.03
√

(0.5× 124.99) = −41.625± 24.0

Ù¥t0.0125,7 = 3.03

BMDP §S�µ

/PROBLEM TITLE IS ’DOG DATA’.

VARIABLES ARE 3.

/VARIABLES NAMES ARE STRIDE, STRAIN, TREAT.

GROUPS IS TREAT.
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/GROUP CODE(3) ARE 1,2.

NAMES(3) ARE CONTROL, TREAT.

/TEST VARIABLES ARE STRIDE,STRAIN.

GROUPS ARE 1,2.

HOTELLING.

/PRINT DATA.

COVARIANCE.

CORRELATION.

/END

SAS GLM �A�§SXeµ

* tests difference between two populations;

data dogs;

input stride strain treat @@;

cards;

131.5 9.01 1 40.5 54.02 2

145.0 12.01 1 80.0 74.52 2

141.0 30.01 1 50.0 64.52 2

150.0 36.01 1 90.0 60.52 2

proc glm;

class treat;

model stride strain=treat;

manova h=treat;

quit;

����©Û(JµSTRIDEµþ�103.5§F= 38.2, P=0.0008¶STRAINµþ�42.57§F=27.74§P=0.0019§F

�gdÝþ´1,6"

õ���©Û(Jµ

Characteristic Percent Characteristic Vector V’EV=1

Root

STRIDE STRAIN

19.455518487 100.00 0.02253459 -0.03337111

0.0000000000 0.00 0.01258064 0.02319117

Manova Test Criteria and Exact F Statistics for

the Hypothesis of no Overall TREAT Effect

H = Type III SS&CP Matrix for TREAT E = Error SS&CP Matrix

S=1 M=0 N=1.5

Statistic Value F Num DF Den DF Pr > F

Wilks’ Lambda 0.04888656 48.6388 2 5 0.0005

Pillai’s Trace 0.95111344 48.6388 2 5 0.0005

Hotelling-Lawley Trace 19.45551849 48.6388 2 5 0.0005

Roy’s Greatest Root 19.45551849 48.6388 2 5 0.0005
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áý?n(J�Ó�b�"

�A�SPSS/PC+§SXeµ

data list free/ stride strain treat.

begin data.

131.5 9.01 1 40.5 54.02 2

145.0 12.01 1 80.0 74.52 2

141.0 30.01 1 50.0 64.52 2

150.0 36.01 1 90.0 60.52 2

end data.

manova stride strain by treat(1,2)

/DESIGN treat /print homogeneity(all) ERROR(COVARIANCES SSCP).

CochranÚBartlett-Boxu�þw«à5"õ�Box Mu�!Fu�Úχ2 u��(JXeµ

Boxs M = 5.06310

F WITH (3,6479) DF = 1.07931, P = .357 (Cq)

Chi-Square with 3 DF = 3.23476, P = .357 (Cq)
Ù{(JÓþ"

3SAS¥§PROC DISCRIM�^u��
à5u�"éu���
Ø��ü��oNþ�u

�§́ õ��Behrens-Fisher ¯K§�æ^Scheffë ½Yao �{?n§�©z[21]"

4. í2�tu�

üCþtu����í2´p«?n�Ù¥ü��ACþ1'�§z�é�½¢�ü�

3ëY��m�Éùp�?n§1j�*	´Xj = (x1j , ..., xpj)′, j = 1, ..., n, xij´1i«?né

1j�é���A"�
'�§�Äµ µ1 − µ2

...

µ1 − µp

 =

 1 −1 ... 0

... ... ... ...

1 ... ... −1


 µ1

...

µp

 = C1µ

½  µ2 − µ1

...

µp − µp−1

 =

−1 1 ... 0

... ... ... ...

0 ... −1 1


 µ1

...

µp

 = C2µ

C1, C2 ¡�é'Ý
§kp-1�1�5Ã'§z�Ñ´��é'�þ§é'�þ����Ú

�0"?n�þ��Ó�C1µ = C2µ = 0"¯¢þ3?nmÃ�O��b�Ò¤
C�=0§C´

é'Ý
�?Û�«J�"ù�kþ�CX§��CSC’§T 2ÚOþÒ´µ

T 2 = n(CX)′(CSC ′)−1(CX) ∼ (n− 1)(p− 1)
n− p + 1

Fp−1,n−p+1;α

=~2.13>e¡´J. Atlee 'u19^��Á�êâ"19 ��m©���n'þ§,�z

^�3ü«ØÓØå�CO2þ\þ®�(Halothane)§�ªÿ���%am�(Î¦)"^CL

«CO2§C+ÚC-L«Ùp$ü�Y²¶^HL«®�§^H+ÚH-L«Ùp$üY²§�©ê

â�uL 2.10µ
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L 2.10 J. Atlee 19 ^��¢�êâ

�Ò C+H- C-H- C+H+ C-H+ �Ò C+H- C-H- C+H+ C-H+

1 426 609 556 600 11 349 382 473 497

2 253 236 392 395 12 429 410 488 547

3 359 433 349 357 13 348 377 447 514

4 432 431 522 600 14 412 473 472 446

5 405 426 513 513 15 347 326 455 468

6 324 438 507 539 16 434 458 637 524

7 310 312 410 456 17 364 367 432 469

8 326 326 350 504 18 420 395 508 531

9 375 447 547 548 19 397 556 645 625

10 286 286 403 422

Ùþ�����Ý
©O�µ

X =


368.21053

404.63158

479.26316

502.89474

 S =


2819.29 3568.42 2943.50 2295.36

3568.42 7963.13 5303.99 4065.46

2943.50 5303.99 6851.32 4499.64

2295.36 4065.46 4499.64 4878.99


PÙnØþ��µ1, µ2, µ3, µ4"�Ä±eA«�Aµ

®�H (µ3 + µ4)− (µ1 + µ2)

CO2 (µ1 + µ3)− (µ2 + µ4)

H-C ��p (µ1 + µ4)− (µ2 + µ3)

=

C =

−1 −1 1 1

1 −1 1 −1

1 −1 −1 1

 =

 C ′
1

C ′
2

C ′
3


T 2 = n(CX)′(CSC ′)−1(CX) = 116

3α = 0.05�§(n−1)(p−1)
n−p+1 Fp−1,n−p+1;α = [18(3)/16]F3,16;0.05 =10.94"Ïdáý?n�Ó�

b�§®��A�95%�&«�µ

(X3 + X4)− (X1 + X2)±
√

10.94
√

C ′
1SC1/19 = 209.31± 73.70

Ù§ü��&«m©O´−60.05± 54.70 Ú−12.79± 65.97"

5.Eêâ�u�

�éÓ�¢�ü�?1õgÿþ§ÿþ�(J*d�'"eù
ÿþ5�ØÓ§X

þ!�Ý!°Ý§K^õ���©Û��{¶eÿþ´3¢�Ï�X�m!�ÔØÓJþ�

ØÓY²þ?1§KdEÿþ(repeated measures)��©Û?n"

�Å^Se�b�Ù���
´Σ = σ2[I(1−ρ)+ρee′], e = (1, ..., 1)′"=|S�'(intraclass

correlation)�."
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Eÿþ©ÛkNõA:µÏ�Ø�¥Ø�
�Nm�É�K�§¤±�Ç�p§°Ý

Jp§¢�¤Ié�ê8~�"©ÛEâ�±´��½öõ�§©zïÆ*	ê�u?n

ê¦10�¦^��©Û"§b�êâ�©ÙÎÜõ���!�*	Õá¿�´¥/(spherity§

ù3õ�©Û�{¥ØI�)"¥/�¦¤kEÿþé����Ó§¦+3SPSS/PC+¥k

ù��u�§%Øí�"eØ÷v¥/§K.aØ�O�"

GreenhouseÚGeisser(1959)|^úéEÿþ(J?1N�"�¥/b�¤á�§ε = 1§

����1/(k-1)§k�?nê"SAS ÑÑ§�Huynh ÚFeldt(1976) ?�§�Eÿþ�O¥

 l¥/b��§©fÚ©1gdÝþ¦±T�§¦^N���gdÝO�*	wÍ5Y

²"Huynh ÚFeldt y²Greenhouse-Geisser ε'��Å§AOéu����´Xd"~^�

Ó+©Û½/�©Û(profile analysis)§AÚ´�EÜ·�é'Ý
§SYSTAT �MGLH �¬

ÚSAS!SPSS/PC+ÑU?1§ù�¦êâ�éÐ/Iz§±ü|��~µ

µ1 = (µ11, µ12, ..., µ1p)′, µ2 = [µ21, µ22, ..., µ2p]′

S =
(n1 − 1)S1 + (n2 − 1)S2

n1 + n2

�u�H : µ1 = µ2=üoNäk�Ó�þ�§kn�u�µH1. Ó+´�q�í?H2.e

Ó+�q§́ Ü�í? H3.eÓ+Ü§Ó+��Y²´�Ó�í?

H1 : µ1i − µ1,i−1 = µ2i − µ2,i−1, i = 2, ..., p ½C(µ1 − µ2) = 0 �éuA1 : C(µ1 − µ2) 6= 0

C(p−1)×p =


−1 1 0 ... 0 0

0 −1 1 ... 0 0

... ... ... ... ... ...

0 0 0 ... −1 1


lCe = 0, e = (1, ..., 1)′§±þu�=H1 : C(µ1−µ2) = γe�éuA1 : C(µ1−Cµ2) 6= γe§γ

�Ó+m�²þ�É"u�ÚOþ�µ

n1 + n2 − p

(n1 + n2 − 2)(p− 1)
(X1 −X2)′C ′[(

1
n1

+
1
n2

)CSC ′]−1C(X1 −X2)

�Fp−1,n1+n2−p;α �'�

H2�A2=H2 : γ = 0�éuA2 : γ 6= 0

T 2 = (X1 −X2)′C ′[(
1
n1

+
1
n2

)CSC ′]−1C(X1 −X2)

u�ÚOþ( 1
n1

+ 1
n2

)−1(e′S−1(X−X2))2(e′S−1e)−1(1+ T 2

n1+n2−2 )−1�F1,n1+n2−p−1;α�'�§γ�

4�q,�O�: γ̂ = e′S−1(X1−X2)
e′S−1e

H3�A3=H3 : µ1 = δe, µ2 = ξe§δ, ξ��§½H3 : C(µ1+µ2) = 0�éuA3 : µ1 6= δe, µ2 6= ξe§

k
(n1 + n2 − p)(n1 + n2)
(n1 + n2 − 2)(p− 1)

X
′
C ′[CSC ′]−1CX

�Fp−1,n1+n2−p;α'�§X = n1X1+n2X2
n1+n2

"

1¯Ù�Ñ
��|^PROC GLM ?1n|Ó+©Û�~f§1°Ù��Ñ
�A

�SPSS/PC+§S"k'���
�Ù§u���X[21]"
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§2.3.2 £8©Û

1. £8©Û´ïÄA^��2��õ�©ÛEâ"

ÏCþY Úp �gCþX1, ..., Xp �5£8�.´

y = β1x1 + β2x2 + ... + βpxp + ε, ε ∼ N(0, σ2I)

n g*ÿ(yi, xi1, ..., xip), i = 1, ..., n§äkXe�5'Xµ

yi =
p∑

j=1

βjxij + εi, i = 1, .., n

ùpb½εi ∼ N(0, σ2), Ù£8Xê����¦�O�µβ̂ = (X ′X)−1X ′Y ≡ HY§X =
x11 x12 ... x1p

x21 x22 ... x2p

... ... ... ...

xn1 xn2 ... xnp

 , Y =


y1

y2

...

yn

"
2. k'£8�§�ÚOþ

�R2Ú����R2

R2´Ýþ���5�.[Ü`Ý�~^ÚOþ§§Ø=´gCþXÚÏCþYE�

'Xê�²�§�´ÏCþY�Ùýÿ��'Xê�²�"du��R2 é�.[ÜÐ

�ªu�Ñ��W*�O§¦^��R2 ±�Ð/�y�.[Ü�¹"����R2�µ

R2
a = R2 − (1−R2)p

n−p−1 §Ù¥p �gCþ�ê§n �*ÿ�ê"

���©ÛL

ÙFu�^uu��5£8�§�"b�µH : β1 = ... = βp = 0,=ÏCþ�¤kg

CþÃ�5'X"FÚOþ�±L�µF=£8þ�/í�þ�∼ Fp,n−p−1

Ïd§�éR2 ��,�«)ºµR2´U��.¤)º�ÏCþ�@�Ü©'~§

=µR2=1-í�²�Ú/o²�Ú§R2
a=1-[í�²�Ú/(n-p-1)]/[o²�Ú/(n-1)]

�R2 UCþ

R2 UCþ´µdgCþ�é�5���~^�I§=�	���Cþ?\�§

�R2 �OþR2 − R(i)2§Ù¥R(i)2 ´�Ø1i�gCþ	Ù§gCþþ�)3�§¥�

�E�'Xê�²�"w,R2 �UCþ�K¿�X1i�CþJøÙ§®3�§¥�C

þ¤ØUJø�&Eþ��"

�^�ê(condition number)

�
X ′X �^�ê½Â�k = λ1/λp§Ù¥λ1 ÚλP ©O´X ′X ���Ú��A�

�§~^5�yõ��5´Ä�3±9î§Ý"²�þ"ek��3��100 ∼ 1000§

K@��3¥�½�r�õ��5¶eK > 1000§K@��3î�õ��5"

3. 'ugCþ�ÚOþ

�tÚOþ

é"b�H : βi = 0§�^äkgdÝ�1, (n − p − 1) �F ÚOþ?1u�§�du

äkk�gdÝ�t�²��uäk1, k gdÝ�F �§��^tÚOþu�þãb�"
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�IOz£8Xê

��5`§£8�§¥�gCþÿþü ØÓ,ÏdØUòÙXê��À�Cþ

�5I�"IOz£8Xê¦Xê3�½§Ýþäk�'5, §´�¤kCþ^ÙIO

z/ª�gCþ�Xê§�±��l£8XêO�"

β̃i = βiSi/Sy, Si ´1i �gCþ�IO�§Sy ´ÏCþY �IO�"

����O

==Uìz�gCþXê�t��wÍ5�äéýÿ��5´�x�§Ï�@


äk�����Xê�O´Ø���"¤±§·�~~'%£8Xê����Oþ"

�CþNN5

PR2
i ��1i �gCþ�À�ÏCþ�§�Ù§gCþO��)£8�§��E

�'Xê§R2
i ��Ó�L²1i�gCþA�´Ù§gCþ��5|Ü"1−R2

i �N


Ù§gCþ�)º�CÉ'~§¡�1i �gCþ�NN5"NN5´£ãgCþ�m

�p�6�~^�I"��NN5��Cþ?\�§§Ø=���O���O�§�¬

Úå�
O�þ�¯K"d	§=¦,��ÀCþäk��É�NN5l�±?\�

§§�dd�U���5®3�§¥�@
Cþ�NN5C�Ø��É�$"Ïd§3

ÅÚ£8¥�z�Ú§ÑA�#O��§¥�ÜCþ�NN5"3SPSS REGRESSION

¥§ÏLTOLERANCE ��CþNN5§Ù%@��0.01"

�Ü©�'Xê� �'Xê

éuR2 �UCþR2 − R(i)2 �k�KÒ�²��¡�Ü©�'Xê§Ü©�'X

ê´�Ù§gCþ��5�AlXi ¥�Ø��Y ÚXi ��'Xê",����Xê

´PR2
i = [R2 − R(i)2]/[1− R(i)2] Ù©f´Ü©�'Xê�²�§©1´�Ø1i �gC

þ±	¤kÙ§gCþ�¹3�§¥�)ºCÉ�'~"�k�KÒ�PR2
i ²��¡

� �'Xê§�)º��Ù§gCþ��5�AlXi ÚY üö¥�Ø�1i�gCþ

�ÏCþ��'Xê"5¿3ýé¿ÂþÜ©�'XêØ�u �'Xê"

�'u�\ÀCþ�ÚOþ

éuÿ�?\�§�gCþ§�ÏLXeÚOþ�	Ù5�µXJTCþ?\�

§§Ù£8Xê¶éTXê�"�b��tu�9VÇY²¶�ÏCþ� �'Xê�

NN5�"dù
ÚOþ��Ï�äe�ÚAT?\�Cþ"

Ï~§éu��äN¯K§·�¯k¿Ø��þã�.´ÄÜ·"Ïd§k7�|

^*ÿêâé�.b��Ün5���	§ù«�	Ì�´ÏLí�©Û?1�"e

éêâó�.´Ü·�§Kí�Ei ��ei ��Oäk�ei aq�A�"

í�©Û�SNé´L§y�ÒSPSS REGRESSION¥k'í�©Û�n�Ì��

¡��{�0�§Ù�´|^í�©Û�	þã�.b��Ün5§Ù�´&�é£8

©Û�)���^�É~:�rK�:"��´õ���5¯K"�e = (I −H)Y ,§Ñ

l��©ÙN(0, (I−H)σ2)§���O^(I−H)s2�O§ÒkIOzí�§ei/s
√

1− hii, hii

´H�1i�é��§3SAS¥¡�STUDENT"âBelsley, Kuh and Welsch (1980)�ïÆ§

¦^s(−i)�Osi§3SAS ¥¡�RSTUDENT"

4. �.b�Ün5�	
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��5b�"�{�µ�/í�ã��ýÿ�0ã(=±ýÿ��î¶§í��p¶§

ò�*ÿ�N�A�:±uãþ)"XJ��5Ú��à5�±÷v§Kýÿ��í�

��mAØ�3?Û'X§=3b�÷v�§í�A�Å©Ù3ÏL0 �Y²��¤Ð

m��G«�S(Ï~´|í�| ≤ 2)§XJlãþ�wÑ?ÛCz�ª§ÒA~¦þãb

�´Ä÷v"�{�µ�/í���,gCþã0§Ó�eb��±÷v§í�A�Å

©ÙuY²�S"AO/§��Ä±�\À�§�@
gCþ�í�ã§euyí�Ø

´�Å©Ù§��ÄòTCþ�)?�§S"

����5b�"Xþ¤ã§�|^�ã��{§e���gCþ½ýÿ��O�

O�(½~�)§KA�~¦Yé¤kX�þ����ù�b�"3SPSS REGRESSION

¥§|^SCATTERPLOT f·-�±é�½��éCþ�ÙÑ:ã§±�	Ù��5

Ú���5b�"

�Ø�Õá5b�"��êâ´U^S(X�m)Â8§ÒA��/í�—^SCþ0

ã§ù´Ï�=¦�m¿����.¥���Cþ§§��UK�í�"

XJí��Â8^SÃ'§3þãã/þØATuy?ÛCz�ª§�Ø��´

��'�§í�3�ãþ��§,�ãK�K¶�Ø�¥K�'�§í�ÎÒCzéª

�"|^Durbin-WatsonÚOþ�±u���í��´Ä�S��'"í�g�'�^ei

�e(i−1),i �eI�ã5Ly§̂ Durbin-Watson u�"

���5b�"�{�§�í���ã"�{�§�*ÿí�\È©Ù—Ï"í�

\È©Ù/ã(P-Pã)0"w,§�üö���§A�)�^��§Ù¥Ï"í��î¶§

*ÿí��p¶"��5u��Q-Qã�~���^L�:��§Ù�Ç�6uí��

IO�",	�±¦^W-ÚOþ9Shapiro-Francia ÚOþ§§´*	gSí����g

SÚOþ��'Xê�²�"

� £8ã" £8ã´�	Ün5�,��óä"é1j�gCþ� £8ã

dü�í��¤§1��´íØ
1j�gCþ�§Ù{gCþéÏCþ¤�£8�í

�(~¡� £8í�)§1��´gCþj�Ù{gCþ£8¤�£8�í�"3SPSS

REGRESSION ¥§|^PARTIALPLOT f·-�é�½gCþ� £8ã"

�êâ?�"�uyêâØÎÜ�.b��§��Äéêâ�·�C�"���

5b�ØÎ�§��â£:Ú¢S�£�µ�£éêâ�,
C�"����b�Ø

Î�§��ÄéÏCþ�C�§¦C���êâ�Ø�����"�Ø�Õá5Ø¤á

�§�æ^/üÚ�O{0"

5. u�É~:ÚrK�:

�é,
*ÿ�N§eÙí�²w'Ù§*ÿ�N�í��éõ§K¡�É~:"

duÉ~:äkýé����í�§��±��¦^í�ã&�É~:"Ùg§�±Ï

L��ãu�É~:"SPSS REGRESSION éÆ)zí��ýé��u3.16 �*ÿ�N

��ã¥Ñ^”Out” IPÑ5§����±^Å:í�É~ã5¼��[&E"

�ê¼ålÚ¥%zm\"ê¼ål�N
,�*ÿ:�*ÿ¥%�ål"1i �

*ÿ�N�¥%zm\�½Â�µLi = Di/(n − 1)§Di ´1i �*ÿ:�¥%�ê¼å

l"Li �����l−1/n�(n−1)/n§þ��n/p"Li �����Ké£8�K���"

�rK�:"3�|êâ¥§éëê��OäkAO�K��*ÿ�N¡�rK
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�:"ù��:�íØ�£8���íØc�'ké�ØÓ"£OrK�:��{�

�´�~¦,�:´rK�:�íØT:§#O�í�§�	ÙCz�¹"��:�

íØ�¤O��í�¡�íØí�§íØí�Ø±ÙIOØK�)Æ)zíØí�"é

£8�Jkd3K��:´3�mþlX ���:§dål�^hii5L«§§´ÝK


H�1i��§Ï�Σhii = p§�Ùþ��p/n§Belsley, Kuh & Welsch (1980)ïÆ^2p/n

��§�.�(CUTOFF)§Ùþ.´3p/n"ko«�N:�K��ÚOþ§§�´ÏL

�KT:5�N�"Cook’s D �Né£8Xê�O��K�§DFFITS �Néýÿ��

K�§DFBETAS �NéA½£8Xê�K�§COVRATIO �Néëê�Oþ���

���
�K�"c¡n��±��¤é�K*	i �ék ��5Ã'�£8Xê�K

�§=k(β − β−i) �±�¤����5�.aq��g."n«ÝþéAØÓ�k�"ï

Æ^2
√

p/n�DFFITS .�§Ùþ.�
√

p§éCook ålCq^4/n �.�§Ùþ.�1 §

éDEBETAS ïÆ^2/
√

n�.�§Ùþ.�1§éuCOVRATIO§ïÆ��1 ± 3p/n�.

�"Cook ål�N
�1i �:�íØ�3¤kí�¥�Cz§~^u£OrK�:§

Ù½Â�µCi = ΣN
k=1(ŷk(i) − ŷ2

k)/[ps2] Ù¥p �gCþ�ê§s2 ´í�����Oþ"é

²w§rK�:�¥�ål��"

�É~:ÚrK�:�?n"uyÉ~:§A��â;��£�êâÂ8�¹é

Ù?1&©Û?n"euy´duêâ�Ø��É~½rK�:§A�íØ*ÿê

â"euyêâ(XXÚ��)§KA�±�3"�Ä^�
è�{?1ëê�O"

6. õ���5¯K

e|X ′X|Ø÷�§=õ���5(multicollinearity) ¯K§�5�§òk��~)§�

dÑy
*£89Ì¤©£8��'�{"��5�ä¥�^��I(condition index)

´Ý
^�ê( condition number) �í2§1i �^��I´��A���1i �A��

�'§Belsley ïÆ310 NC�k�'�K�§��100 �î��5§w�ekA�^

��I�«��5��3§lz���5¥�K�Cþ§e�KCþ�[Ü�J��§

KA3[ÜÚ��5�m?1ò©"��5�ä��æ^k��*ÜÏf§eÙ��

u10�k��5�3"

��5?n~^�{µ1. ·��Cþ=�§O\�
*	§�ù  ¿Øy¢¶2.l

�.¥�K�
Cþ§ü�gCþpÝ�'§�.¥Ï~�)��Ò

¶3.?1Ì¤

©£8"Nõ£8�ä(JJ«��Ð�{´íØP¹§,	�æ^�£8(robust

regression)��{"*£8(ridge regression)´�«k �O"éu£8�§y = β0 +Xβ +

ε, β0 ��O´y�þ�§β�*�O´µ

β(k) = (X ′X + kI)−1X ′y

V ar[β(k)] = (X ′X + kI)−1(X ′X)(X ′X + kI)−1σ2

âHoerl �Kennard§�3k > 0¦E[β̂(k) − β]2 < E[β − β]2 k=0 �=Ï~����¦

�O§3k O��§��*ÜÏf~�β(k) � O�§k Ï~��X0.005 ∼ 0.2§z

�£8Xêék �ã�Ñ*,(ridge trace)¿dd(½k���"ØÓ��ökØÓ��

{"��¦^��*ÜÏfVIF?1k �ÀJ§d�VIF Au��1 ∼ 10"

£8�ä3SAS(REG)!SPSS(REGRESSION)!Stata(regress)�^��þ�±��§SAS

k;^L§RIDGE?1*£8©Û§RIDGE����PROC REG�À�?1*£8©

Û"3SPSS ¥¦^RIDGEREG ÷½Â?1*£8©Û"é^�{µ
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RIGDGEREG DEP=ÏCþ/entergCþ/start= /stop= /inc= /k=�¡À��½k�"

£ã!©ÛÚïÄÏ�m��p'éÚK�§�±ÏL�
ÚO�IX�'XêÚ;

.�'§��±ÏL��Ù�'�(�"âKarlin, S. (1983)§~^��{kµÏ»©Û!(�

�§�.±9��©þ©Û§§�ÑÄu�5�b�"(��§�.3114Ù0�§14Ù

kCALIS�~f"(��§�.�Ï»©Û�{k���éX"

õ��5�.�¹õ�£8�.!õ���©Û�.^���©Û�.�"3SAS ¥

k;��L§MIXED ?n·Ü�.êâ"��©þ©Û´Äu���5�.§�O�C

É5���|©��§�^u¢DÆ©Û�"d²ï]��O��©þ=���©Û

{(ANOVA)§=r��©ÛL¥�þ���ÙÏ"���O"éu�²ï]��O��©þ

æ^Henderson{.!/!094�q,{(ML)!�å4�q,{(REML)!MINQUE!MIVQUE

ÚI-MINQUE �§3SAS ¥��©þ©Û¦^L§VARCOMP ¢y"

§2.3.3 ��©Û

NõïÄ§�8(�A���þê�'�"�kk���þê§�'�§���O§e

�u�YOα = 0.05§éù
þê^t�u�üü'�§�kk(k − 1)/2�'�§o(Ø�u�

YOÒ¤�1− (1− α)k§��ù��QØ²L§�Ç�$"��©Û�´?nù�a¯K�

ÚOÆ�{§��©Ûk��¡CÉê©Û"

��©Û�A^^�´µ����5g��oN¶����´�pÕá��Å��¶�

oN����"

��©Û�Ä�g�´r¤kêâ�oCÉ(lþ�5�Ú)©)¤A�Ü©§,�é�

Ü©�CÉ?1'�"���Å�O½üÏ��O§´rÉÁé����Å/©����

?n|¥�"?n|�±�ü|½õ|§�|��¹þ�±��§��±Ø�"���Å�

O��©ÛroCÉ«©�?n|mCÉÚ|SCÉ"�Î|�O§�¡�Å«|�O§́

*Ð��é�O"�Î|�O���©Û�±roCÉ©�?n|mCÉ!�ÎmCÉÚ

Ø�n�Ü©§����Å�OJp
�Ç"eïÄ�Ï�éõ§�±¦^ÛÏ�O½��

�O"

¦^MANOVA�����¢�Y²þ�Ø�§Ó��Ä
ÏCþm�'é"ÙÄ�b�

´Õá5!�����
��!��5"MANOVAI��õ���þ§ÉÉ~��K���

�§Ùb�ÏCþm��5|Ü"wÍ5u�OK~^�ko«§=Roy��A��!Wilks

�!Hotelling,!PillaiOK"§��m�Ä��ØÓ´é/ØÓ�0þÏCþ��É�µ½

�{"RoyOK|^1��A��5µd§ù�Ùõ�ÚAÉÝ'�Ð§�·uÏCþ3,

�Oþ�3r�'��/§Ó��´��OK�ÉK����"

éu��©Ûb��u�~^�XBartlettu�!?17��êâ=��"

¤¢²ï´�3©aCþ���e�P¹�ê�Ó¶L2.11´��Ø²ï�O�~f"

L 2.11 2×2 �O¥��fþ�

ê8 1�� 1�� ê� 1�� 1��

1�1 2 200 1�1 10 20

1�1 200 2 1�1 30 40



52 1�Ù ÚOÆÄ��£

1�1oþ�=19.90"31þ��m��10§1�A�3¶�þ��m½��10§��

A�´k��§�±zÑ�p�§�A��3§�Ï3u�.É
����K�"L2.12�

´��Ø²ï�O�~f§K�L«"�§)ÒS´z��f¥*	��ê8"

L 2.12 Ø²ï�O�~f

Ï f ½

êâ(nij) ¬  ®

Ïf ¼ ¬ 2,4,6 4,6 5

(3) (2) (1)

 12,8 11,7 -1

(2) (2) (0)

��©Û�.´yijk = µ + αi + βj + γij + εijk

L 2.12 �SAS$�(J�XL2.13µ

L 2.13 L 2.12�$�(J

5 gdÝ . / 0 1

A 1 60.00 57.02 54.55 54.55

B 2 0.32 0.32 0.21 1.50

A×B 1 2.18 2.18 2.18 2.18

é�5�.Y = Xβ + ε, E(Y ) = Xβ§©Û�Ä�8�´3�U��¹e�O½u�β½

Ù�5|Ü§ù�±d*ÿY��5|Ü5��"q�β��5|Ü´Lβ§KAkY��5

|Ü§¦ÙÏ"�Lβ§ùÒ�¦ù��|Ü�3§�Ò´`Ué�X��A��5|Ü§Ï

X�1�Ò¤�L�u)8§�Ï�X = X(X ′X)−(X ′X), X ′X�1�¤�L�u)8"�

â�O´Ä²ï�Ï�§L��ØÓ�/ª"X..²�Ú´^?�×£�fO�X ′X�g2_

¦)�5�§|�B�¬§�^Nõ�{��§�«�{´éX ′X �c�Doolittle©)§a

L?Ûé���"��/"

SASUÑÑo«²�Ú§..�^S²�Ú§¦^Searle�PÒ§SS(A) = R(α|µ), SS(B) =

R(β|α, µ), SS(AB) = R(γ|α, β, µ) ��§Ù�SS����6u�A?\�.�^S§3�A�

ü�éÐ�´k^�§X^uõ�ª£8�±wÑ´ÄI�UYÚ\pg�"3õ�ª£

8¥§�Au��õ�ªu�§���z�±é�Ù"Ù§�A:Xµ¤k�A�SS�Ú�

�.SS �Ó§e�{´Õá��©ÙK�SS´Õá�"éuØ²ï]�§Ùb�´�:�

¼ê§(J���²ï]�ØÓ"/!0!1.¡� ²�Ú§/ 0�¹Â´�?1
Ù§

�A�N�§=z�«þN�
Ù§�©a�A§N�OKØÓ§u���A?\�.�^

SÃ'"X1/«SS(A) = R(α|β, µ), SS(B) = R(β|α, µ), SS(AB) = R(γ|α, β, µ)§��Øäk

²ï�O¥�@«��©Ù(equitable distribution) ½��(orthogonality)A5"0!1�/�

«O´p��p½i@�A�Xê�?1N�±÷v��5^�(0)½�©Ù(1)§ù
�

A�XêØ2�6u�fênij§��nij 6= 0�0!1´�Ó�"Ñynij = 0�§0äk��
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A5§u�Ð�´�é/�AÚ�"0§1äk²ïA5§^�"�f�f8��²ïê

â8§(JØ��"éu²ï]�§o«²�Ú�Ó¶3�.vk�p�§/=0¶3¤k

�f��( all-cell-filled data)�0=1"3PROC GLM¥§��O¼êdÀJ�E1-E4�Ñ§A

«²�ÚdS1-S4�Ñ"

SPSS^MANOVAÚANOVA?1��©Û§¿«©Õá(UNIQUE)!^S(SEQUENTIAL)

�lþ�²�Ú"

§2.3.4 Ì¤©©Û

3¢SA^¥§�
�¡©Û¯K§JÑ��I(½Cþ)  éõ§z��IÑ3ØÓ

§Ýþ�N
¤�ïÄ��K�,
&E§du�I�m~~äk�½��'5"ÏdF

"é����A�*dØ�'��I§5�O�5��I¿�¦�U/�N�5�I�&

E§ùÒ´Ì¤©©Û�g��{"

1. Ì¤©�½Â9¦{

�X = (X1, X2, ..., Xp)�p��ÅCþ§k��Ý�3§Pµ = E(X),Σ = V ar(X)§�

Ä§��5C�Zi = l′iX, i = 1, ..., p, Ù¥l′1 = (l11, l12, ..., l1p)§́ �

V ar(Zi) = l′iΣli, Cov(Zi, Zj) = l′iΣlj , i 6= j

ÏdV ar(Z1)��§L²Z1�¹�&EÒ�õ§eZ1 = l′1X÷v

l′1l1 = 1, V ar(Z1) = max V ar(l′X)

K¡Z1´X�1�Ì¤©§Z1´X�¤k�5C�l′X ¥�UnÜ�p�Cþ&E��

��5C�§Ù¥§¦���������þ=�Ì¤©Xê"XJ1��Ì¤©Ø

v±�L�p�Cþ�&E§�Ä1�Ì¤©Z2§�
k�/�L�Cþ�&E§1

�Ì¤©Z1 ®k�&EÒØI�Ñy31�Ì¤©Z2¥§=Cov(Z1, Z2) = 0"dd�

�l′1l2 = 0½l′2l1 = 0"Ïd§e÷v

l′2l2 = 1, l′2l1 = 0, V ar(Z2) = max
l

V ar(l′X)

K¡Z2´X�1�Ì¤©§��/§XJZi = l′iX ÷v

l′ili = 1, l′ilj = 0, j = 1, ..., i− 1, V ar(Zi) = max
l

V ar(l′X)

K¡Zi´X�1i�Ì¤©"

b½λi, i = 1, 2, ..., p���Ý
V ar(X) = Σ �p�A��¿�§�d����ü�

�λ1 ≥ λ2 ≥ ... ≥ λp ≥ 0§KX�1i�Ì¤©�Xê�þliÒ´1i�A��λi ¤éA�

�KzA��þ§Ù¥l′ili = 1, l′ilj = 0, i 6= j, i, j = 1, ..., p

eP¤kÌ¤©�¤��þ�Z, �A�Ì¤©XêÝ
�L,Kþã�5C�=

�Z = L′X, ��±��±e(Øµ

(1). L′L = Ip,=L´��
§Ïd§Ì¤©�L�Cþ�m¥�R��þ§½ö`§

Ì¤©´é�Cþ?1
�g��C�"

(2). Z�©þmpØ�'§=�'XêÝ
Cov(Zi, Zj) = 0"
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(3). Z�p�©þ´U����§d���ü��"

(4). V ar(Z) = L′ΣL = diag(λ1, λ2, ..., λp)"Ïd§dA��λi, i = 1, 2, ..., p�����

§¤�¹&E�õ�"��§¡λk/Σp
i=1λi�1k�Ì¤©����zÇ§Σk

i=1λk/Σp
i=1λi¡

�ck(k ≤ p)�Ì¤©�\È���zÇ"Ï~3¢SA^¥§�c�Ì¤©�\È�

��zÇ�L85%�§K^ùck �Ì¤©Ò�±£ã�5p�Cþ�&E
"

(5). �'XêÝ
ρ(Zk, Xi) =
√

λklki/
√

σiiÙ¥σii�Σ�1i�Ìé���§L«�C

þ3Ì¤©¥�KÖþ§3¢SA^¥§�
�Øþj�K�§  r�CþIOz§

IOz����
=��Cþ��'
"d�§�*	�Cþ�KÖþ§�I*	lki�

Xê§�=Zk�Xê"

2. ��Ì¤©

3¢S¯K¥§X ′ = (X1, ..., Xn)���
½�'
~~´���§u´Ä��Å�

�§��*	êâ
X§lX������
½���'
§¿¦�§��A��±9

éA��KzA��þ§���Ì¤©§=���Ì¤©"ePZi = l′iX��1i���

Ì¤©§Zki = l′iXk, i = 1, ..., p, k = 1, ..., n, ¡Zk = (Zk1, Zk2, ..., Zkp)′, k = 1, ..., n �Ì¤©

�©"

3. Ì¤©£8

3£8©Û¥§�gCþX1, X2, ..., Xp�m�3õ��5'X�§|X ′X|�Cu0§

d�^Ï~����¦�O¦��£8�§Ò�UÑy�
ØÎÜ¢S��¹§Ì¤

©£8´�«�±ÀJ��{"�gCþX1, ..., Xp ÚÏCþYkéA'X§ÄkégC

þ?1¥%z§EP�X = {xij}§Kk�5£8�§µ

ŷ = ĉ1x1 + ... + ĉpxp

Ù¥£8Xêĉj , j = 1, ..., p´Ï~����¦)"

PÝ
X�ÛÉ�©)X ′X = UΛU ′ ¥���
�U , X �Ì¤©�w1, ..., wp, y

¦Yéù
Ì¤©Cþ�£8§�µ

ŷ = b̂1w1 + ... + b̂pwp

Kb̂�ĉk'Xb̂ = U ′ĉ§�Σŷ2 = Σλ̂b2

Ì¤©£8�£8Xê��Ù�A�Ì¤©k'§�Ù§Ì¤©Ã'¶Ì¤©£

8²�Ú��5�£8²�Ú��§��u�Ì¤©éô�£8²��z�Ú§d5

��^uCþ�çÀ"eÌ¤©k²(�¢S¿Â§KrÌ¤©w¤ü�gCþ§�~

�ë\£8�Ì¤©§=�KeZ�Ì¤©=�¶eÌ¤©vk²(�¿Â§½EF"

^�©Cþ5¦£8�§§KÄkéÑ�z��ö§2âÙ|ÜXêU����?1�

�§Ï�TÌ¤©é£8�z�§KÙéA�åÌ��^��©Cþ�z�A��§A

�±�ï"SAS ^PRINCOMPL§?1Ì¤©©Û"

§2.3.5 Ïf©Û

1. Ïf©Û´£O�L�þ�'Cþ�p'X��|�þ(Ï~´Ø�ÿ�) Ïf�ÚO

Eâ"Ïf©ÛÁã^���ê�Ø�ÿ�¤¢úÏf��5¼ê�AÏÏf5é�
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5*ÿ�Cþ?1£ã§ù���8�§´¦�UÜn/)º�3u�Cþm��'

5§¿�{zCþ��ê�(�"

~X: ���l���§�Á�¤1¥
)Æ)�/n)Uå0§/O�Uå0§/P

ÁUå0��"¤1´�±ÿ½�§ù
/Uå0´Ø���ÿ½�§S.þ¡d�

ú�Ïf(common factor)§w,§¤1�Ð�Éù
ú�Ïf�K�§z��ÑkÙ

AÏ5§Ïd,§�É���Ø�ÿ�AÏÏf(unique factor)�K�§Ïf©ÛÒ´�

â�
CþX1...Xp(��u���§�¤1)5��ú�Ïff1...fq(q < p)(��u/n)

Uå0§/PÁUå0��)�ÚO�{"

2. Ïf�.

(1). Ð©Ïf�.

�X = (X1, X2, ..., Xp)′�p��*ÿ�ÅCþ§�X®¥%z¿EP�X,dq�ú

�Ïff = (f1, ..., fq)′¤|�§Ù�A�Ïf�.�µ

Xp×1 = Ap×qfq×1 + εp×1

ùpb½µ

E(X) = 0, V ar(X) = Σ > 0, E(f) = 0, V ar(f) = Iq, q < p

E(ε) = 0, Cov(f, ε) = 0

V ar(ε) = D = diag(e2
1, e

2
2, ..., e

2
p)

AÏÏfεi, i = 1, ..., p*dØ�'�äkü ��§z�ú�Ïf��éü�Cþ

k�z§ÄK§ò¤�AÏÏf"

â�.k: Σ = AA′ + D ≡ H + D

PΣ = (σij)p×p, A = (aij)p×q,H = (hij)p×p �hij = Σaikakj , hii = h2
i K

σii = h2
i + e2

i , σij = hij , i 6= j, i, j = 1, ..., p

dd��µ

1) aij �N
Xi �fj �m��'"

aij = Cov(Xi, fi)§��V ar(Xi) = 1 �aij = ρ(Xi, fj)§ÏdÏ~¡aij �1i�C

þXi31j�ú�Ïffjþ�1Öþ§A�úÏff1, ..., fq�1ÖÝ
"

2) h2
i , i = 1, ..., p �N
úÏféXi�K��^§¡d�úÏf��½¡�5�O

�"

3) g2
k = Σp

i=1a
2
ik, k = 1, ..., q�N
1k�ú�ÏffkéX��©þXi����z�Ú§

´ïþz�úÏf�é����ºÝ"

��5¿�´§±þ�.�´éþ��0��ÅCþó§eX�IOz�ÅCþ§

K�.¥�ΣA´�'Ý
R"

(2). ^=��Ïf�.

Ð©Ïf�.ïá�§z�Cþ3ú�Ïfþ�1Öþ  vké²w��O§Ï

d§Ø´éú�Ïf�Ñ)º§ù�§I�é1ÖÝ
?1?�Ú{z§¦�����
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�0Ú1ü4©z§��±�Cþ�úÏf��h2
i , i = 1, ..., p ØC§ù«C��{¡�Ï

f�^="

^=�Ì�g�3u¼���{ü�(�§F"z�ÏfÑéÜ©Cþk�"1

Ö§±BéÏf�Ñ)º"F"z�Cþ�=éÜ©Ïfk�"1Ö§ù�¦Ïf�m

�pØÓ(Ï�eA�Ïf3,�Cþþþk�p1Ö§KéJ)º�Ùù
Ïf�k

Û«O!A:)"SPSSJø
A«=��{§�~^�´��4�^={(VARIMAX)§§

Áã¦�U~�3��Ïfþäk�p1Ö�Cþ�ê§¦ÏfBu�)º",	ü

«�{´og4�z(QUARTIMAX) Ú���4�z(EQUAMAX) �{"d	§�
B

u{zÏf1ÖÝ
§���Äæ^��^="

a. ��^=(othogonal rotation)

3Ð©Ïf�.¥§e3A
�¡¦þq × q���
Γ§f �c¡¦þΓ′§d�§�

�uéú�Ïf??1��^=§��^=��Ïf�.�µ

X = Af + ε = AΓΓ′f ≡ A?f? + ε

A? ¥����0Ú1ü4©z§f?�^=��úÏfBu)º§Ï�

f? = Γ′f, E(f?) = Γ′E(f) = 0

V ar(f?) = Γ′V ar(f)Γ = Iq

Cov(f?, ε) = Cov(Γ′f, ε) = Γ′Cov(f, ε) = 0

¤±§^=��ú�Ïf�´Ø�'�"

b. ��^=(oblique rotation)

e3ú�Ïf�c¦þ��ÛÉÝ
§d�§��uéú�Ïf?1��^=§�

�^=��Ïf�.�X = Af + ε = AB−1Bf + ε = AB−1f?? + ε

du

E(f??) = E(Bf) = BE(f) = 0

V ar(f??) = V ar(Bf) = BB′

Ø�½�ü 
"

Ïd§ú�ÏfÏL��^=�§C��'�Ïf§¦+Xd§��^=~�)'

��^=�k^��."

(3). Ïf�©�.

ÃØ´Ð©Ïf�.§�´^=��Ïf�.§§�Ñ´^�*ÿCþ��5|Ü

5L«ú�Ïf§¿O�ù
ú�Ïf��O�§ù«�O���Ïf�©"é1k�

*ÿ�N§1j�Ïf��©�O�µfjk = Σp
i=1wjiXik�1k �*ÿ�N1i �Cþ�I

Oz�§wji ´1j �Ïf1i �Cþ�Ïf�©Xê§W = {wij}¡��©Ý
"

SPSS FACTOR Jø�Ïf�©Xê�O��{kµAnderson-Rubin �{!£8�

{ÚBartlett �{"
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3. ëê�O

�O1ÖÝ
ÚAÏÏf���
~^��{~k±eA«µ

(1). Ì¤©©Û{"lp��*ÿCþXp×1�*ÿêâ
§��������
§b

�d���ü��A��¤éA��KzA��þ�l1, ..., lp§K���p− q�A���

��§S�Cq/©)�

S = λ1l1l
′
1 + ... + λqlql

′
q + D = AA′ + D

þã�AÚD=�Ïf�.¥1ÖÝ
ÚAÏÏf���
��O"

duA¥1j����Ì¤©�¼ê�����~ê§
√

λj , j = 1, ..., q§�ù��O

�{Ï~¡�Ì¤©©Û{"�þjØÓ�§�r�CþIOz§aq/l�'
RÑ

u¦�AÚD��O§òÙ?1Ì©)¼�A��þV1, V2, ..., Vp9ÙA��λ1 ≥ λ2 ≥
...λP ≥ 0§Ïdé¯k�½��.�t§eq÷vµ

∑q
i=1 λi/

∑p
i=1 λi ≥ t

∑q−1
i=1 λi/

∑p
i=1 λi <

t

KÏf1ÖÝ
�O�µ

A = (
√

λ1V1,
√

λ2V2, ...,
√

λSVq)

Vi´λi �A�A��þ"AÏÏf���O�µδ̂2
i = 1 − Σq

j=1a
2
ij§ú�Ïf���ĥ2 =

Σq
j=1a

2
ij

(2). ÌÏf©Û{"�¡Ì¶ÛÏ{§ù´éÌ¤©{¤���«?�§l�'


Ñu¦�A�D��O"duIzCþ���
=��Cþ��'
R§ÏkR =

AA′ + D§�ekAÏÏf�����Ð©�Oδ̂2§KdR−D = AA′��k�úÏf

����O�§̂h2
i = 1− δ̂2"

PR? = R − D(¡����'
)§KR?�é��´h2
i , i = 1, ..., p. dR?��ÙA�

�λ?
1 ≥ λ?

2 ≥ ... ≥ λ?
p > 0§�cq����A��§¿O�ÙéA�A��þ§KR?�C

q/©)¤R? = AA′§Ù¥A = (
√

λ1l1, ...,
√

λqlq)§dd�¦�

δ2
i = 1−

q∑
j=1

a2
ij , i = 1, ..., p, D = diag(δ2

1 , ..., δ2
p)

3¢SA^¥§duD´��§^D�Ð©�O5¦�AÚD��O�´��Cq

)§Ïd§~^S�ÌÏf{5¼����Ð�)§=^þ¡���D ��AÏÏf�

�
��O§EþãÚ½§����½)§�AÏÏf���Ð©��0�§ÌÏf

©Û{=�Ì¤©©Û{"

e®�k�úÏf��h2
i�Ð©�O�§Ó���í�AÚD �ÌÏf)§~^�

Ð©�Ok±eA«�{µ

�h2
i�1i�Cþ�Ù§¤kCþ�õ�'Xê�²�

�h2
i�1i�Cþ�Ù¦Cþ�'Xêýé�����

�h2
i = 1(d�§ÌÏf{�uÌ¤©{)

(3). 4�q,{"b½f ∼ Nq(0, Iq), ε ∼ N(0, D)§�ÅCþX1, ..., Xn �5g��o

NNp(µ,Σ)�{ü�Å��§K��q,¼ê�L(µ,Σ)§�µ = X(��þ�)§Σ = AA′+D§
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KL(µ,Σ)�A!D�¼ê§¦q,¼ê����§A!D lªdiag(S) = diag(AA′ + D)

ÚA = S(AA′ + D)−1A¦�§Ù¥S�����
"

(4)2Â���¦{"1ÖÝ
AÚAÏ��Ý
Dd4�ze�8I¼ê�)µtr(S−
Σ)′H(S − Σ)§Ù¥Σ = D + AA′,H = Σ−1 ½�Ù�Ü�O§S ������
"

(5) �\����¦{"����¦{aq§�^u4�z�8I¼êØ�\�"

Ø
þãÏfJ��{	§�kα�{Ú�Ïf{"

4. �.�u�

Ïf�.ïá±�§�^q,'u���{u�Ù´ÄÜ·µ

H : Σ = AA′ + D �éuA : Σ 6= AA′ + D

eλ = |S|n/2/|Σ|n/2 ��é�§Kq,'u�áýH§Ù¥�S�����
§dìC

nØ��-2ln��©Ù´gdÝ�f�χ2©Ù§Ù¥f = 0.5[(p−q)2−(p+q)]"Bartlett(1951)

ïÆ^Xe�Cq�

−[n− 1− (1/6)(2p + 5)− (2/3)q] ln(|S|/|Σ|) = χ2
f

eχ2
f ≥ χ2

f ;α§KáýH§d?χ2
f ;α�wÍ5Y²�α§gdÝ�f�χ2�.�§eá

ýH§K@�¤À��.ØÜ·§7LO\��ú�Ïf±#¦�1ÖÝ
A��O§

,�2gu��.§Eù�Ú½§���.Ü·��"

duÏf©Û�8���Ò´Áã¼�U
)ºCþ'é�Ïf§Ïd3��Ü

·�Ïf�.¥§Cþ7L�'"SPSS FACTOR Jø
e��	Cþm�'�å»"

(1) Bartlett u�µ̂ ±u�'u�'
�ü 
�b�§eØUáýTb�§KØ

¨¦^Ïf�."

(2)  �'Xêµ�Ù{Cþ��5K��Ø�§ü�Cþ�m� �'XêA�

��§ù�^���'(anti-image correlation) 5�x"

(3) Kaiser-Meyer-Oklin (KMO) �êµ

KMO =

∑∑
i6=j

r2
ij[∑∑

i6=j
r2
ij +

∑∑
i6=j

b2
ij

]
Ù¥rij ´Cþi Új ����'Xê§bij ´Ýþi Új � �'Xê"eKMO ���§

`²Ø¨�Ïf©Û§�âKaiser �y©§KMO > 0.9 �`D§0.8 < KMO < 0.9 �û

Ð§0.7 < KMO < 0.8 �¥�§KMO < 0.5 ØU�É"

Ïf©ÛÏ~�Ú½´µ�O�¿�	¤kCþ¤�¤��'Ý
¶�J�U�Lê

â�Ïf¶�ÏL^=C�¦Ïf�ä�)º5¶�éz�*ÿ�NO�Ïf�©"

(y.Ïf©Û��Ú½�µ�O��nØ�.§´�EÏJ'X�´»ã¿òÙ=

z��X�(��§�.ÚÝþ�.§ÀJÝ
a.Ú�.�O§��´é¤£O��.

?1µd§wÙ·ÜÝXÛ§?1�.)ºÚ�.?�"

R.A. Johnson [18]ïÆÏf©Û^±eÚ½§îÄk?1Ì¤©Ïf©Û§±ÑÏf�

©ã¿éÑ�¦*	§O�IO�©¶?1����^=¶ï?14�q,{Ïf©ÛÚ�



§2.3 õ�©Û 59

�4�z^=¶ð'�Ïf©Û�(JµÏf1ÖàÜ��ª´�Ó�íº±ã'�Ì¤©

{Ú4�q,{��©¶ñéuÙ¦ê8��ÏfEþãÚ½§w´ÄkÙ§Ïféu

êâ)ºk^¶òr��êâ8©¤üÜ©§©O?1©Û"

SAS �Ïf©ÛL§�FACTOR§¦^CALIS?1(y.©Û"BMDP^4M?1Ïf©

Û"

§2.3.6 ;.�'©Û

1. ´ïÄü|�ÅCþm��''X��«�{§Ù¥§z|Cþ�U�¹kõ�Cþ"

�X = (X1, ..., Xp), Y = (Y1, ..., Yq)©O´p�Úq ��Å�þ(b½p ≤ q)§;.�'©Û

Ò´�ïÄX�Y�m��'5§�p = q = 1�§X�Y�m�'X���^�'Xê

�ïþ"�p = 1§q = n �§X �Y�m�'X��^E�'Xê�ïþ§�p 6= 1, q 6=
1�§X�Y�m��'��^;.�'Xê�ïþ"

2. oN;.�'

-

E

(
X

Y

)
= 0, Cov

(
X

Y

)
=

(
Σ11 Σ12

Σ21 Σ22

)
Ù¥Σ11,Σ22©O�p×p, q×q ��½Ý
§Σ12�p×q�Ý
§�Σ12 = Σ′

21·�^X�Y�

�5|Üα′X�β′Y�m��'55£ãX�Y �m��'5"

X�Y�m�1�;.�'(Xê)�X��5|Üα′X�Y��5|Üβ′Y�ö�m

�4��'§�Ò´

ρ1 =
α′1Σ12β1√

(α′1Σ11α1)(β′1Σ22β1)
= max

α,β

α′Σ12β√
(α′Σ11α)(β′Σ22β)

�±�yρ2
1=�Σ−1

11 Σ12Σ−1
22 Σ21���A��§α1��AA��þ§β1�Σ−1

22 Σ21Σ−1
11 Σ12�

��A��¤éA�A��þ§¡V1 = α′X, W1 = β′Y �1�é;.Cþ§α1, β1�;.

Xê½;.�ê§¡���1�;.Cþ�Xê��Kz;.Xê"

aq/§ÏΣ−1
11 Σ12Σ−1

22 Σ21�Σ−1
22 Σ21Σ−1

11 Σ12�K½§�Σ−1
11 Σ12Σ−1

22 Σ21�Σ−0.5
11 Σ12Σ−1

22 Σ21Σ−0.5
11

k�ÓA��§e-A = Σ−0.5
11 Σ12Σ−0.5

22 , Pρ2
1 ≥ ρ2

2 ≥, ...,≥ ρ2
p (b½p ≤ q)�AA′ÚA′A�

kSA��§α1, α2, ..., αp�éAuAA′�kSA���p�A��þ§β1, β2, ..., βp�éA

uA′A �kSA���q�A��þ§K¡Vi = α′iX, Wi = β′iY , i = 1, ..., p �1ié;.C

þ§§��m��'�1i�;.�'"5¿Vi �Wi �g�Cþ�mØ�'¿�

V ar(α′iX) = V ar(β′iY ) = 1, Cov(αiX, βiY ) = ρi, i = 1, 2, ..., p

3. ��;.�'

3¢S¯K¥§Σ  ´���§��ÏL��5�O"b½loN¥Ä����

��n���(n > p + q)§z���kX, Yü|�I§eS�Ù����
§KòS©�

XS =
(

S11 S12

S21 S22

)
§Ù¥S11, S12 ©O´p× p Úq × q �Ý
§S12 = S′21"

-λ2
1 ≥ λ2

2 ≥ ... ≥ λ2
p�S−1

11 S12S
−1
22 S21�kSA��(b½p ≤ q)K¡1 ≥ λ1 ≥ λ2... ≥

λp ≥ 0���;.�'(Xê)"
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4. ;.�'�wÍ5u�

¦Ñ;.CþéÚ;.�'Xê�§räkwÍ5¿Â�;.�'Xê¤éA�

;.Cþé�3e5§¿��Ün�)º§e1i�;.�'XêCq�0§@o,ù�é

;.Cþéu)º�5ü|Cþm��'5Òvk¿Â§Ïd§7Léρi?1wÍ5u

�§e(X Y )′ ∼ Np+q(0,Σ)§K�±é;.�'Xê�χ2u�§u�b��µ

H0i : ρi = 0, i = 1, ..., p

u�±þb��^Bartlett'u���χ2�ÚOþ§�ÚOþ

Qi = −[n− i− 0.5(p + q + 1)]Σp
k=i ln(1− λ2

k)

Ù¥λk´d��*ÿêâ���1k�;.�'Xê

é�����þn§3H0i�ý�Qi ∼ χ2(fi), Ù¥fi = (p − i + 1)(q − i + 1)§é�½

�wÍ5Y²α§�Qi > χ2
α(fi)�§áýH0i§=@�ρi 6= 0§u´2éρi+1�u�§�g

e�§e,��Qj < χ2
α(fj), K�É�b�§@�ρj = 0§Kkρj+1 = ρj+2 = ... = ρp = 0"

5¿AÄkéΣ12 = 0 ?1u�"

5. ©Û

3��;.�'Cþé�§�±^�Cþ�1Ö�NÙ3�A�;.�'Cþé

¥��^"

1Ö´Cþ|X = (X1, X2, ..., Xp)′�?��IXi, i = 1, ..., p�Ù�5|ÜVj = α′jX�

�'Xê§γXiVj
= Cov(Xi,Vj)√

V ar(Xi)
√

V ar(Vj)
, i, j = 1, ..., p¡�Xi3Vj¥�1Ö"aq/§Yi�Wj�

�'XêµγYiVj = Cov(Yi,Wj)√
V ar(Yi)

√
V ar(Wj)

, i, j = 1, ..., q ¡�Yi3Wj¥�1Ö"

yÄ��n × p�Ý
X§©¬�g�nj × p�
Xj , j = 1, ..., g§Xj �nj�15g+

NΠj , j = 1, ..., g"^n× (g − 1) �Ý
YL«X�©+I�µ

yij =
{ 1 xi ∈ Πj ;

0 xi /∈ Πj

i = 1, ..., n, j = 1, ..., g − 1

�r�O©Û¯Kz�;.©Û¯K§ÄkÚ?�«CþÝ
Y§,�¦X�Y���

;.�'Xêλ1Ú�A�;.�þa1§=����O¼êY = a1X"

SAS ;.�'©ÛL§�CANCORR"SPSS k;^�÷½ÂCANCORR§Ù¦^�

{�µCANCORR SET1=CþL1 /SET2=CþL2"BMDP�A�§S´6M"

§2.3.7 �O©Û

1. ´�â���N�,
A½�I�*ÿ��äÙaO8á�ÚO©ÛEâ"lêÆþ

w§Ò´éäk©Ù¼êFi(x) �k �1NGi, i = 1, ..., k �½�½����Nx 5g@

�1N"~���O©Û�{kFisher �5�O!Bayes �O!ål�O!Ø�Ý{�"

3SPSS/PC+ DSCRIMINANT ¥�Ä�b½´ë��O©Û�1Näk�����©

Ù§±�5�O¼êÚBayes ©a5K?1�O"

±e{�0�Fisher �5�O¼ê!Bayes ©a5K±93DSCRIMINANT ¥¦^

��
Vg"

2. ÊÏ�O(�ÅÚ�O)
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(a) Fisher �5�O¼ê

éup �*ÿX = (X1, X2, ..., Xp)′§�5�O¼ê�L�µ

D(X) = β0 + β1X1 + ... + βpXp

Fisher �5�O¼ê�Xêbi �À��K´¦þã¼êD(X) ���¦�U3

ØÓaO¥ØÓ§�ó�§́ À�¦'Çλ=|m²�Ú/|S²�Ú�����X

êbi"

é*ÿ�NX0§�\þãFisher�5�O¼ê�§��Ù�O�©D(X0)"Fisher

OK�Jø
(½�OXê�OK§¿��9é�N�©a5K(allocation rule)"

(b) Bayes ©a5K

|^�O�©§DSCRIMINANTÄuBayes©a5Kò���N��,�aO"

dBayes_VÇúª§3®�,�*ÿ�NX0 äk�©D(x0)�^�eÙáu1Ni

�VÇ

P (Gi|D(X0)) =
P (D(X0)|Gi)P (Gi)

Σk
j=1P (D(X0)|Gj)P (Gj)

Ù¥P (Gi) �1NGi �k�VÇ(prior probability)"

k�VÇ´'u�1N��«k��£§Ù�O�dNõ�{��"é·ÜÄ

�¯K§�^¤Ä��z�1N¥�N�'~��ék�VÇ��O"éu�½Ä

�¯K§K�U�Äæ^Ù¦å»�O"��§e�1N��UÑy½éÙk�&

E����§K�é¤k1Næ^�k�VÇ"3DSCRIMINANT ¥§�þãn«

/ª�k�VÇ3PRIORS f·-¥�O
�A�Ñ\�ª"

�âBayes©a5K§ÄuÙ�O�©D(X0)§���NX0òU����VÇP (Gi|D(X0))

(½Ùáu=��1N§=©a�5Kµ

e

P (Gi|D(X0)) = max
j

P (Gj |D(X0))

Kò*ÿ�NX0 (Ù�O�©�D(X0)) ��áu1NGi"

(c) Ôö��!����

��;.��O¯KÏ~©�üÚ§Äk�âÔö��(Ù¤�¹�*ÿ�N

�aO8á®�) �E�O¼ê§Ùgé����(Ø�Ù*ÿ�Náu=�1N)

½é�y��(ÏLéÙ�O(Jé��Ç?1�O)?1�O"3DSCRIMINANT

¥§|^SELECT f·-�òÔö��Ú����(½�y��) ��NI£Ñ5"

(d) IOzÚ;.�O¼ê

IOzÚ�IOz�OXêµ�IOzXê´3Cþæ^�kÝþü �¦

���Xê§IOzXê(XÓ3£8©Û¥@�)´�CþU"þ�ü ��I

Oz��Xê"IOz�¿Â3uIOz
�
duØÓÿþü ¤Úå� �§

l¦�OXê����NÑÙ�Cþ�ØÓ�§Ý"

;.�OXêµ��5�O¼êUìFisher OK(¦|m²�Ú�|S²�Ú

�'��) ¦��§§TÐ�u;.�'©Û¥�;.�'Xê§Ïd§§q¡�

;.�OXê"



62 1�Ù ÚOÆÄ��£

(e) õa�O¼ê�ê

éõa�O§�ïáõ��O¼ê§éP�ýÿCþ§Ka�O¯K§Ï~km

�¼ê§m ÷vm ≤ min(k − 1, p)"��`5§3Fisher �5�O¼ê¥§±���

��éA��OUå���§Ïd~�^§?1�O§�k�3õa�O¥§̄ K

��E,§��ïáõ��O¼ê"3DSCRIMINANT¥§æ^FUNCTIONf·-

û½�O¼ê��ê"

3. ÅÚ�O

ÅÚ�O¥kü�'���§CþÀJOKÚCþÀJ�{"

DSCRIMINANT ¥Jø
Ê«CþÀJOK§�|^f·-METHOD ÀJ¦^§

e¡òÊ�OK\±0�"

�kk �1NG1, G2, ..., Gk§p �ýÿCþ§Pni �1i �1N���¹þ§Xij �

1j �1N1i �Cþ�þ�§Xi �¤k1NÜ¿�1i �Cþ�þ�§wij �|S��

�
�_
1(i, j) ���§~^�CþÀJÀOKk±eA«µ

�Rao �V ÚOþ

V = (n− k)
p∑

i=1

p∑
j=1

wij

k∑
l=1

nl(Xil −Xi)(Xjl −Xj)

�¡Lawley-Hotelling ,§V �ìC©Ù�χ2
p(k−1)"

w,§|Sþ������§V Ò��§Ïd§�	��Cþ�z���wòÙ\

\��.�V �Oþkõ�§ÙOþwÍ5u��Äuχ2©Ù?1"

�Mahalanobis ål(ê¼ål)

1Na Ú1Nb �m���ål½Â�µ

D2
ab = (n− k)Σp

i=1Σ
p
j=1wij(Xia −Xib)(Xja −Xjb)

CþÀJ�ÄkO�¤k1N�m�üüål§Ùg§éäk��ål�ü�1N§À

Jäk��D2 �Cþ\À�."

�|mF ÚOþ

Äuê¼ål§��Eü1Nþ����"b�u�§ÙéA�ÚOþ�µ

F =
n− 1− p

p(n− 2)
nanb

na + nb
D2

ab

F ��^uCþÀJ,3z�Ú,ÀJäk��F ��Cþ\À"

��)ºCÉÚ

duê¼ål�£8©Û¥�R2¤'~§=µR2 = cD2§éuz�é1Na Úb§l

£8©Û�Ý5w�)ºCÉ�1−R2
ab§Ù¥R2

ab �E�'Xê�²�"3Cþ�ÀJ

�§À�¦/�)ºCÉÚ0���Cþ\À"

�Wilks �λÚOþ

ÀJ¦Wilks λ���Cþ\À�.´��~^ÚÖö��ÙG��«ÀJOK"
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3DSCRIMINANT ¥Jøn«~^�CþÀJ��{µc?{!�ò{ÚÅÚÀ

J{"Ù�n�ÅÚ£8©Û��§�´Cþ\À�OKØÓ"n«CþÀJ{�|

^ANALYSIS f·-?ÀÙ�"

e¡±ÅÚÀJ{�~`²Ù¢�Ú½µ(i) 3¤kCþx1, ..., xp ¥]ÀéÀJO

Kó���U�É��Cþ\À¶(ii) �1��Cþ\À�§éÿ�\ÀCþ§�â

OK#O�µ�§ÀÑe��äk���U�É��Cþ\À¶(iii) é®\ÀCþ§

A#µd±�	Ù�§Ý´ÄÏÙ¦\ÀCþ�?\u)Cz§9�íØ÷v

íØOK�Cþ¶(iv) XdUY§��QØU\À#CþqØUíØ®\ÀCþ��"

d�§|^�ªÀ\�Cþ�¤�O¼ê"

3þã�{L§¥§DSCRIMIANT ò3z�Úw«���c®\ÀCþL§3�

��Ú§�Ñ��nAL§±`²�g\ÀÚíØCþ�L§±9ÚOþ�wÍY²"

SAS ��O©ÛL§�DISCRIM§;.�O©Û�L§´CANDISC"

§2.3.8 àa©Û

1. ´3�|*ÿ�NaO8á���^�e§�âÙ*ÿ�I3ê�þ�A�?18a

�ÚO©ÛEâ"~��àa�{kµXÚàa{§Ä�àa{!©){!kSàa{

�"3?1àa©Û�§A²(µ¦^=
CþºCþ�ålXÛ(½º¦^=
OK

?1a�8¿ºSPSS/PC+ CLUSTER ·-Jø
XÚàa{§±eÑ\0�"

2. �qXêÚål

*ÿ�N�8a´Äué�N�m'X�,«Ýþ?1�"~^�Ýþk�qX

êÚål§=�â*ÿ�N�m��q½ål�C?18a§SPSS/PC+ CLUSTER ¥

æ^��qXêÚål0�Xeµ

�X ′ = (x1, x2, ..., xm)§ÚY ′ = (y1, y2, ..., ym) �ü�äkm �Cþ�I�*ÿ�N"

±e�¦Ú�����eI��þ´1.,,,m"

�SEUCLID (²�î¼ål) d(X, Y ) = Σ(xi − yi)2

�EUCLID (î¼ål) d(X, Y ) =
√

Σ(xi − yi)2

�COSINE (Y�{u���qXê) C(X, Y ) = Σxiyi/
√

Σx2
i Σy2

i

�BLOCK (ýé�ål) d(X, Y ) = Σ|xi − yi|

�CHEBYSHEV (�'ÈÅål) d(X, Y ) = max |xi − yi|

�POWER(P,R) (ýé��ål) d(X, Y ) = r
√

Σ|xi − yi|p

Ù¥§�r=p ��²�ÅdÄ(Minkowski) ål§r=p=1 ��ýé�ål§r=p=2 �

�î¼ål"

3. XÚàa{9amål

XÚàa{�Ä�g�´§Äkòn��à*ÿ�Nw�n�a§,�5½�N�m

�ål½�qXê(SPSS/PC+ CLUSTER¥ÀJþã8«��)±95½�a�m�å

l§ÀJål���üa��#��a§,�#O�¤k�a�m�ål§2gÀJ

ål���üa¿��a§XdUY§��¿��a��"ù�8aL§�^�Üàa

ã½ÌXã/�/L«Ñ5"
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Ïd§XÚàa{¢��,���cJ´½ÂÝþ�a�mål��{§̂ G1, G2, ...,

L«§�©Ok*ÿên1, n2, ...,�a§dij L«*ÿ�Ni�j �ål§Dpq L«Gp �Gq

�ål§SPSS/PC+ CLUSTER ¥¤Jø�Ýþamål�{kµ

�am²þ{(BAVERAGE) D2
pq = (1/npnq)Σd2

ij , i ∈ Gp, j ∈ Gq

�aS²þ{(WAVERAGE) D2
pq = [Σd2

ij + Σd2
kl]/[C2

np + C2
nq], i, j ∈ Gp, k, l ∈ Gq

��áål{(SINGLE) Dpq = min dij , i ∈ Gp, j ∈ Gq

���ål{(COMPLETE) Dpq = max dij , i ∈ Gp, j ∈ Gq

�%{(CENTROID) Dpq = dxpxq
Ù¥xp Úxq ©O�aGp ÚGq �þ�%�7

L^²�î¼ål§eòGp ÚGq Ü¿�#��aGr �§Ù#�(þ�)%½Â�µxr =

(1/nr)(npxp + nqxq), nr = np + nq

�¥ma{(MEDIAN) D̃pq = d̃XX

A�5¿�´§�%{ØÓ�?3u3¥ma{¥§�Gp ÚGq ¿��a�§Ù

#�(¥ma{) %½Â�µX̃ = 0.5(Xp + Xq)

�WARD {�òé�*ÿ�N©¤æa§G1, G2, ..., Gk§^xit L«Gt ¥�1i �

�¬(5¿xit �m ��þ)§ÄkO�aGt¥*ÿ�N�l�²�ÚµSt = Σnt
i=1(xit −

xt)′(xit − xt). �k�½�§�ÀJ¦S = Σk
t=1St4��©a"

õ���:àa�§XJê8é�§̈ æ^K-meansàa"

SAS¦^CLUSTERÚFASTCLUS!ACECLUS?1XÚàaÚK-meansàa§3BMDP

¥�'��¬�1M!2M!3MÚKM"

§2.3.9 ©aêâ©Û

�ëYêâ©ÛkNõaq�?§ùpÌ�0�éê�5�.Úlogistic £8©Û§é

ê�5�.3113Ù�k�
?Ø"

1. éê�5�.

éê�5�.�£8�.k�q�?§3éê�5�.¥§¤k�^u©a�C

þþ��gCþ§ÏCþ���L¥�:þ�nØªê"

~X§éuCþX ÚY �r × s �éL1i11j ����.�µ

ln(mij) = µ + λX
i + λY

j + λXY
ij

Ù¥λX
i ÚλY

j ¡�Ì�A§λXY
ij ¡��p�A§mij ��:(i, j) �nØªê"

éê�5�.�©�©�(hierarchical) ÚØ©�ü�a§Ù¥©��.��~^§

§´�XJ�.¥Ñy
,�|Cþ�,«�p�§K7�3ù
Cþ¤k�U|Ü

�$��"

~X§3r × s�éL¥§e©��.¥ÑyλXY
ij §K7ÑyλX

i ÚλY
j §e�.Ø�

)λY
j §K7Ø�)λXY

ij "

SPSS �HILOGLINEAR ^u?n©�éê�5�.§±eé§��0�"

©�éê�5�.kü��A~µ�Ú�.��¹
¤kCþ�Ì�AÚù


Cþ¤k�U��p�A��éê�5�.¶ÕáCþ�.�Ø�¹Cþ��p�A
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��éê�5�.¡�ÕáCþ�."~Xþ~¥Ø�¹λXY
ij �K�ÕáCþ�."w

,§�Ú�.ÚÕáCþ�.´��©�éê�5�.�ü�4à�/"

(a) �.ëê9�O

éê�5�.ëêk���5�µ3Ù{CþØC�^�e§?¿�Cþ�

¤k�A�Ú�""Xþãr × s�éL¥µ

Σr
i=1λ

X
i = 0,Σs

i=1λ
Y
i = 0, Σr

i=1λ
XY
ij = 0, Σs

i=1λ
XY
ij = 0

i = 1, ..., r, j = 1, ..., s

þã5�3éê�5�.�ëê�O��~k^"3HILOGLINEAR ¥§�J

ø�ëêgdÝ���ëê�O§Ù{ëê�þã5�g1í�"

Xþ¤ã§éu©�éê�5�.§�½
�p��p�A�§¢SþÒ�½


���.�(�"3HILOGLINEAR ¥§|^DESIGN
·-�½�Ú�.)¤

a¥�,�.��p��p�§±�½T�.�(�"

HILOGLINEAR3�Ñëê��O��§́ Uìþã�p��p�¥��>�

Cþ^Sz���§�m>Cþ�g�Ù�gdÝ�A�¤k�U���ª�Ñ

ëê�O"

~X§3Cþ�XÚY�3× 3L¥§e�½�p��p��XY§K^S�Ñe

�ëê��O"

λXY
11 , λXY

12 , λXY
21 , λXY

22 , λX
1 , λX

2 , λY
1 , λY

2

Ù{ëêþ�d�å�§�Ñ"

HILOGLINEAR æ^S�'~[Ü�{�õ��éL[Ü©�éê�5�."

éS�����ÏLHILOGLINEAR¥�CRITERIA f·-���O°ÝÚ��S

Úê¢y"

(b) u�

~��'u[Ü�b�u�k±eü«µχ2 [Ü`Ýu�

χ2 =
∑ ∑ (nij − m̂ij)2

m̂ij
∼ χ2

(r−1)(s−1)

q,'χ2 u�

2
∑ ∑

nij ln(
nij

mij
)

ª¥nij ´¢S*ÿªê§m̂ij �Ù�A�[Ü�§eIi, j�¦Ú´éL¥¤k�

:ó§3����¹eùü«ÚOþ�d"

(c) í���ä

�.[ÜÐ���ÏL�	Äu�.�)�Ï"�:�*ÿ�:����=

í�?1§´�§��.[Ü�Ð�§í�A��"�£8©Ûaq§�	IOz

í��§dí�Ø±ÙIO��¤��'���	í���Ün"

IOzí�=[*ÿ�:ê- Ï"�:ê]/
√
Ï"�:ê
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e�.´Ü·�§KIOzí�òkìCIO��©Ù"Ïd§�IOzí

�ýé��u1.96§L²[ÜéØÐ"í���äaqu£8©Û¥��/"(1)

*	/IOzí���:*	ªê0ãÚ/IOzí����:Ï"ªê0ã¶

3HILOGLINEAR ¥§ÏLPLOT f·-¥�RESID �þãã/w«"(2) *	�

�VÇã§Tã´±��VÇ�p�§±IOzí��î¶�¤�ã"w,§�

�.[ÜÜ·�§ã/A��^��"3HILOGLINEAR ¥§ÏLPLOT f·-¥

�NORMPROB �)þãã/w«"'uí��ä�?�Ú?Ø§�ë�/£8í

�©Û0�!"

(d) �.ÀJ

��.©¬ÀJ{

aqu£8©Û¥|^E�'Xê�UCþ5�y#OCþ��z§3©�

éê�5�.¥Ï~|^q,'χ2ÚOþu����.3O\,#��A��Ù

éA��z��§lû½�.�ÀJ"

3HILOGLINEAR ¥ògCÄ�Ñüab�u�µ'u¤kk�9Ù�p��

A�"�b�Ú'uk��A�"�b�"

��òíØ{

du3éê�5�.¥�ò{'c?{é�.ÀJ�Ü·§¤±HILOGLINEAR

�Jø
�ò{"ÙÐ©�.�±´?Û©�éê�5�.§§SòO�¤k�

p��p�k���*ÿwÍ5Y²§éuÙ*ÿ�Y²�u�3OK���A

�§eÙíØ��q,'k���wÍ5UC§K���íØ"5¿3ù�Ú¥§

�(�´©��.§��	éAu)¤a��A�"aq/§3íØ,��A�Ä

:þ§2g'�*ÿwÍ5Y²Úq,'k�±û½Ù§��A�´ÄíØ"�ò

íØ{ÏLMETHOD f·-¥�BACKWARD ÀJ��½"

2. LOGISTIC £8

´�«^u(J��©aêâ�õ�©Û�{"61¾Æ©Û�¾Ï��(J�

'X§kü«�{²~¦^§�«¡½+½è�ïÄ§3N�m©�§ò<+©¤ü|§

©O�³u,«Ï�§,�|^�éì§d���*	¦�3���ÏS�(Û§¡�

cÇ5½+ïÄ¶ÄKe^yké�§J�¤ïÄ�³Ï��K�§Ò´{¤5½+ï

Ä"1�«´N�¾<Ú�¾<�³uu,�xÏ���{§¡�¾~éìïÄ§e¾

~½��þ´<+¥��Å��§K¾~�éì¦^���ê8Ø�½��§¡�¤|

¾~éìïÄ¶ÄKéz�¾~UA½^�Xc#!5O!4��éÑéì§Ò´�é

¾~�éìïÄ§éì�±´��½õ§¡�1: 1�éÚ1:M�é"LOGISTIC£8´©

Ûù�aêâ�kå�{§SPSS/PC+^LOGISTIC REGRESSION·-§SASÚSYSTAT

�Ñ�±�¤|½�?©|�LOGISTIC£8©Û§SAS��?1^�LOGISTIC£8"

yl��õ�£8©ÛÑu§�.é�©aêâ�ÏCþYi ýO��A´��0 ∼ 1 �

VÇPi§Ï~�£8�J7,ØZ§y�LOGIT C�ln( P
1−P )§kµ

ln(
P

1− P
) = β0 + β1X1 + β2X2 + ... + βkXk

½

Pi =
exp(β0 +

∑k
j=1 βixij)

1 + exp(β0 +
∑k

j=1 βixij)
, i = 1, ..., n
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=¤|�LOGISTIC�."Ù¥(k +1)��þ(β0, β1, ..., βk)´��Oëê§�.éuβ′X

´üN�"y�,��©a��ACþY 3¯�u)����′A′§�u)����′B′§

q�k����£8Cþ��xÏ�X3Ñy����1§ØÑy����0§�âLOGISTIC

�.

P (Y =′ A′|X = 1) =
exp(α + β)

1 + exp(α + β)

P (Y =′ B′|X = 0) =
exp(α)

1 + exp(α)

Ù¥α´�å§β´£8Xê§éuäk�xÏf��N5`§¯��'ê(odds) ½Â

�
P (Y =′A′|X=1)
P (Y =′B′|X=1) = P (Y =′A′|X=1)

1−P (Y =′A′|X=1) = exp(α + β)¶aq/§éuvk�xÏ���N'

ê�exp(α)§'ê'(odds ratio)Ò´ùü�'ê�'§=I = exp(α+β)
exp(α) = exp(β)"dd

��£8XêβL«
Ï�d0 C�1 �éê'ê�Cz"�Ï��?è´a �b �I =

exp((b− a)β), βK´Ï�Cz��ü �éê'ê�Cz"3SAS PROC LOGISTIC ¥§

Ï��'ê'dÎ = exp(β̂) �Ñ§�&�dexp(β̂ ± zα/2
ˆs(β)) �Ñ"

LOGISTIC q,¼ê�´Bernoulli Cþ�q,¼ê§deªL�µ

∏
i

PYi
i (1− Pi)1−Yi = exp(

∑
i

Yi(β0 +
k∑

j=1

βixij))
∏

i

(1 + exp(β0 +
k∑

j=1

βixij))−1

þªL²§LOGISTIC �.´(k + 1) �ëê��êq©Ù§äk¿©ÚOþs0 =∑
yi, s1 =

∑
yixi1, ..., sk =

∑
yixik"éêq,¼ê'uβj����ê�Vj(β) = sj −∑

xij

exp(β0+
∑k

j=1
βixij)

1+exp(β0+
∑k

j=1
βixij)

, =sj �*	�~�Ï"�¶β ����
d&EÝ
�_�

Ñ§&EÝ
´µ

Mjl(β) =
∑

xij

exp(β0 +
∑k

j=1 βixij)

(1 + exp(β0 +
∑k

j=1 βixij)2
, j = 0, 1, ..., k, l = 0, 1, ..., k

lβ0 = ln( s0
n−s0

), β1..., βk = 0 m©§^β + [M(β)]−1V (β) Øä?��Âñ"

�é£8Xê�u�§�â�§�O¥���Cq§~^��õu�(Wald’s test)§

O©u�(score test) ±9q,'u�(likelihood ratio test)§k'`²��ëRao, C.R.

(1973)"

O©u�ÚOþdéêq,¼������ �O�§��5u�´|^ëê�

O��ÙCqIOØ�'�§Wald’s u�K´Tþ�²�"

�k�.logit p(Y = 1|X) = β0 9logit p(Y = 1|X) = β0 + β1X1§§��éêq,

¼ê©O�L(β̂0) ÚL(β̂)§�éb�β̂1 = 0 O�−2(L(β̂0) − L(β))§TÚOþäkCqg

dÝ�1 �χ2©Ù"

3SAS PROC LOGISTIC¥Ú\
Hosmer-LemeshowÚOþ§Ù�nXeµ3¦�£

8Xê�§�\�úª��z��A�VÇ§rù
VÇl���?1ü�§,�UX

e5K©¤���|µPN �*	�Noê§M ´z�æ|��NêM = [0.1N + .5], [x]

´x��êÜ©§e�©êâ´�©|�§K�|ÑkØÓM ����N¶e]�´©

|�§K*	�NU*	�|.?1©|§éA1��*	��N©�1�|§�1�

�*	kn1 �N§1��*	kn2�N§�n1 < M 9n1 + [0.5n2] ≤ M �1��*	�
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��1�|§��5`e(j − 1) �*	®��1k |§1k |kc ��N§1j �*	

��N3c ≤ M, c+[0.5nj ] ≤ M ����1k |§ÄK��e�|§,	e���|��

Nê8Ø�L[0.5×N ]§Kr��ü|Ü¿"Xd©�g |§ÏL*	�O�ªê�2× g

L§O�Hosmer-Lemeshow [Ü`Ýu�§ÚOþ�µ

χ2
hw =

g∑
i=1

(Oi −Niπi)2

Niπi(1− πi)

Ù¥Ni ´1i |¥��Nê§Oi ´1i |¥�¯�ê§πi ´1i |�¯�(J�²þ�

OVÇ§ÚOþ�χ2(g − 2)©Ù?1'�"

SASéu�.¥�¹©aCþ��¹§�ÑÑõ�Xê§�Ñ
r©aCþ��ë

Y.�ØÜn5"X«xCþrace k/1.ç<!2.x<!3.Ü�ß<!4.Ù¦0��©a§

��ëYþ?nKØÜn§^åCþ(dummy variable) éCþ?1?è§ØÓ�^�

?è�ªØÓ§Xµ
1 0 0

0 1 0

0 0 1

0 0 0

 ,


1 0 0

0 1 0

0 0 1

−1 −1 −1

 ,


1 1 1

1 −1 −1

−1 1 −1

−1 −1 1


1�«¦^ëì|?è(reference cell coding)§1�«´�oþ��?è(deviation from

means coding)§1n«���?è"3�Cþ£8¥§~ê�L«
éì�þ�½ö´

o*	�þ�§½´|þ��\���§SAS r����©a�ëì|§GLIMK�

1�|�ëì§Hosmer, D.W.ÚS. Lemeshow (1989) éd?1
`²"

SAS ©aêâ©Û�Ì�L§´FREQÚCATMOD"

3. Ù§�{

éA©Û(corresponding analysis)´^ã/�ªL�ü��éL'X��{"1Ú�

^ãþ�:5L«§:� �L«
'X§:��I�´;.�'�.©ê��«�

ª"`:µÄk§õ�©aCþ�±²L�éLêâ{²/L�§ù�Ãã¦�ïÄö

|^ykêâ½Â8��¶Â�½ØN´ÿþ�êâ?1©Û"Ï�Ïf©Û�U�

é¤k©ÛCþþ�«ma.���/"Ùg§Ï�éA©ÛØ=�x
1���'

X§�L�
§�g�©am�'X§'Xµ��NõA�'��C§K§��Ó+'

���§ù�Ò�¤
�|A�§Ï�Ì¤©©Û¥�Ï���"��§�´��

�§éA©Û�1��©aJø�ê���L�"":½Û�5µÄk§ù��{´£

ã5�ÏØ·ub�u�"e�½þ£ã©am�'X§A�¦^éê�5�.�

�{"éA©Û�·u&¢5©Û"Ùg§ÓÙ§ü��{��§¿Ø�3(½��Ü

·�ê��{§ïÄöA3�±)º�êâL��{²�m?1�ï"��§éA©Û

éuÉ~�E'�¯a"conjoint ©ÛAO^u©ÛA�öXÛé,«�{!�¬½Ñ

Ö�ª�5"ÙÄ�b�´�¤ö´3nÜ
ù
A���?1µd§3ù�¿Âþ

§�ÛÏ�O��"3
)
A�ö�ª�5��§·��±éù���5?1¿Û§

�dü�A���zõ�"Ïd§§kOu�O©ÛÚ£8©Û§Ï��ö�´�âõ

�A��o���5?1'é©Û"ù�«O�±¡�/|Ü��©)(decomposional

/compositional)0�ØÓ"
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§2.3.10 )�©Û

1. 3�ÆÚ��5©Û¥§,�é��*	~~��mk'§X*	,«¬5d�ä�

k��¾§§,«�¬l¦^�����m"ù
êâ~^)�©Û5?n"ØÓu±

 c�ÚO©Û§)�©ÛïÄ���u"§¿�k����ÅCþ"

y^T L«���m§PÙ©Ù¼ê�F (t) = P (T ≤ t)§L«
���t ���

VÇ¶)�¼ê�S(t) = P (T > t) = 1 − F (t) = exp(−H(t))§L«t ��E,�¹�V

Ç§Ù¥H(t)=
∫ t

0
h(u)du¡�\Èºx¼ê"XJCþT��Ý¼êf(t)�3§@oºx¼

êh(t) = f(t)/S(t) = f(t)/[1− F (t)],§L«3��t¹X�^�e§��t����VÇ"

2. Kaplan-Meier �.´�«�ë�{§�kk�*	�mt1 < t2 < ... < tk, z�*	�

mtikni�*	é�§Ù¥kdi���§i = 1, 2, ..., k, )�¼ê��O�

ˆS(t) = Πtj<t
nj−dj

nj
, S.E.[ ˆS(t)] = ˆS(t)

√
Σtj<t

dj

nj(nj−dj)

ÙØ��Oúªq¡�Greenwood úª"

3. log-ranku�

y�éü|?n?1'�§ü|©OkM ÚN �*	§wÙ)��¹´Ä�Ó§

b�3M + N �é�����m´ØE�§��âz��m«mrü|��¹�u

L2.14µ

L 2.14 )�Ç'�O�L

?n| tj ���� tj−0�?uºx�ê8

1�| mj Mj

1�| nj Nj

3>���½enj �^�©Ù´�AÛ©Ù§=3k�oNMj + Nj ¥kmj + nj

�k,«A�§,�lNj ���¥*	�nj �äkA�"Ïdnj�^�Ï"���´µ

Ej =
Nj(mj + nj)

Mj + Nj

Vj =
MJNj(mj + nj)(Mj + Nj −mj − nj)

(Mj + Nj − 1)(Mj + Nj)/2

Pw1, w2, ..., wJ ´�
®��~ê§b�n1, n2, ..., nJ �pÕá�äk��©Ù§Ù

Ýdþª�Ñ§KΣwj(nj−Ej)�äk��©Ù"?�ÚkQ(w) = (Σjwj(nj−Ej))2/ΣjVjw
2
jÑ

lgdÝ�1 �k�©Ù"

�wj = 1 �§Ò´'~º�u�µQPH = (O − E)2/V,O = Σnj ´1�?n|

k*	��ê8§E ´�A�Ï"�§ù�u�Pk¯õ�¶iµlog- rank!Mantel-

Heanszel!Generalized Savage ±9exponential order scores test"

�wj = Mj +Nj�§Ò¤�generalized Wilcoxonu�"ù��{�±í2�õ|",

	§éuºx¼ê�u��´é��"16Ù0�
éGehan'uxÉ¾êâ©Û�(

J"
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L 2.15 '�õ|)��¹�O�L

?n| tj ��ê tj−0 ���ê

0 n0j N0j

1 n1j N1j

. . .

k nkj Nkj

oO n.j N.j

�|êõuü�§kaq�úª"yr�?n|����¹�XL 2.15 µ

nj = (n1j , n2j , ..., nkj)′, Ej = (E1j , E2j , ..., Ekj)′

Eij = Nijn.j/N.j

Vil = [n.jNij(N.j − n.j)(N.jδil −Nlj)]/[(N.j − 1)N2
.j ]

Ù¥δil ´Kronecker PÒ"1k|�2Â'~ºxÚOþ

QPH = (O − E)′V −1(O − E)

3Hµh0(t) = h1(t) = ...hk(t) �b�e§QPHCqÑlgdÝ�k �χ2©Ù"

4. ëê�.�{ü�´�ê©Ù§f(t) = λ exp(−λt), h(t) = λ, S(t) = exp(−λt), t > 0"~^

�ëê�.�uL2.16µ

L 2.16 A«)�©Ù�ºx¼ê�)�¼ê

© Ù h(t) S(t)

�ê(exponential) λ exp(−λt)

%Ù�(Weibull) λtγ exp(−λ/(γ + 1)tγ+1)

Gompertz λ exp(γt) exp [−(λ/γ)(exp(γt)− 1)]

³ê(Gamma) üN½½~

éê��(log normal) O���§,�eü

��.�ëê��OÏ~æ^4�q,�{"�kn���3,��*	�d��

�§Pti, i = 1, ..., n�*	���A���½���m§b½t1, ..., td����m§Kq,

¼ê�µ

L = Πd
i=1f(ti)Πn

i=d+1S(ti)

IOØdëê�Fisher &EÝ
�"

é�ê©Ù§q,¼ê�

L(λ) = λd exp(λ
∑

ti)
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4�q,�O�λ = d/
∑

ti§|^��Cq§k�A�u�ÚOþµ

(ln λ̂− lnλ)/
√

(1/d)

ü��ê©Ù���u�ÚOþ´µ

(ln λ̂1 − ln λ̂2)/
√

1/d1 + 1/d2

þ���5zu�"

)�©Û�Æ·L{3SAS PHREG!BMDP1L ÚSPSS/PC+ ¢y"

5. Cox £8�.

Cox �.´�«�ëê½¡'~ºx�.(proportional hazard model, PH model)§Ù

ºx¼ê�h(t; x) = λ(t) exp(β′x), λ(t)´��?¿�¼ê§¡�Ä�ºx¼ê"X¡��

Cþ§β´��ëê¶qÏ�h(t;x1)/h(t;x2) = exp[β′(x1 − x2)]é¤k��t¤á§¤±´

'~ºx"�*	�k����mt1 < t2... < tk, -xi�Ù�A��Cþ�§Cox q,¼

ê�

L(β) =
k∏

i=1

exp (βxi)∑
j∈R(ti)

exp(βxj)

Ù¥R(ti)´3ku��ti�vk�����8"ëêβ�ÚOíäÄuCox q,¼ê"

��Cþ´�m�¼ê§K�.¡�m�Cþ�Cox �."���ÑyE�§̄

K�E,§~^�?n�{XBreslow �{!lÑlogistic �{!Efron �{�§ù
�{

�dSAS PHREG ÚSPSS SURVIVAL ¢y"

SAS)�©Û�L§�LIFEREG!LIFETESTÚPHREG"SPSS L§�SURVIVAL!KM

ÚCOXREG§©O?1Æ·L!Kaplan-MeierÚCox)�©Û"BMDP2L�±?1�½�Cþ

Ú�C�Cþ�Cox£8©Û"
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§3.1 {ü{¤�M^��£

<�&¢gÄO��{¤�6�"@3ú�c2000c<�Ò¦^
��§ú�1642c§Blaise

Pascal ME
^u[ÖO��\{ì"1670c§Gottfried Von Leibniz ME
oKÚm�$�

�Åì"1842c§Charles Baobage �O
�È©�ÅìO�§Ada Augusta ?�
§�§

S"1890c§Herrnan Hollerith �O
P¹<�Ê�êâ�XÚ"1937-38c§John V. Atana-

soff Ú¦�ÏÃClifford Berry�O�ïE
1��>fêiO�Å(Atanasoff-Berry-Computer

, ABC)"1940cJohn Von NeumannïÆr§S�êâ�uO�Å§¦��ã
O�ÅM�#

�Vg"

1946 c§J. Presper Eckert ÚJohn W. Mauchly �OïE
ENIAC(Elec -tronic Numeri-

cal Integrator And Computer) O�Å§§�30 ë§�^
18,000 �ý�+§Ó/30x55 ²

�=º"UNIAC u1951 cû�z§¿¤õ©Û
{IoÚ¿À�Ä�êâ§UNIAC�m


y�O�ÅuÐ�S4"1957c§John Backus 9ÙIBM �Ó¯�¤
1��Fortran ?

Èì"1958 c§IBM 7090 Äk±¬N+�m'��§Seymour Cray �cïE
1���

��¬N+O�ÅCDC1604"1959c§COBOL XÃmu§êÆ[Grace Hopper å
'��

^"1964 c§1��¦^8¤>´�O�ÅIBM 360 ¯"1965cDEC Ú\1���.O�

Å(minicomputer)"1965c§Dartmouth �ÆJohn Kemeny+�
BASIC �mu"1969 c§Intel

úi�Ted Hoff mu
Intel4004 �¡"1975c§1���ÅAltair¯"1976-77c§Steve Woz-

niak �Steve Jobs �¤1��AppleO�Å¶DEC VAX-11/780 ¯"1978-79 c§Dan Bricklin

ÚBob Frankston?�
1��>f�L^�VicCalc ^uApple/"1980 c§Bill Gates XÃ

ï�MS-DOS"1983 c§Mitch Kapper mu
Lotus 1-2-3§1984cAppleúiÚ\Macintosh§§

u1988 c��¬NeXT �±P¹�?n(Ñ"

<�r±>f+�Ì�Ü6���O�Å¡�1��(1946-1957)¶±¬N+�Ì�Ü6

��(1958-1964)�1��§±¥�5�8¤>´�Ü6��( 1965 -1970)�1n�¶±�5�

8¤>´|¤1o�"ó�u�I[½|�<åÚãåÈ4ï�1Ê�>fO�Å§O�

Å���UzuÐ"8cO�ÅÌ�^uêâ?nÚ&E+n!�ÆO�!O�Å9Ï�

O!L§��Ú<ó�U�+�"

O�ÅXÚdM�(hardware) Ú^�(software) |¤"cö´�|¤O�Å��Ü©�

��§�ö´�¦O�Å$1¿�¤��§�¤��«?Ö��
�-!§S�"̂ �q©

�XÚ^�!A^^�§�öÄuXÚ^�mu"O�Å�¥%Ü ´¥
?nÅ(CPU)§�

)�â9Ü6ü�(ALU)!Ñ\ÑÑ��Ü6!M�ì(registers)!��ü�(�-M�ìIR!

?nìG�iPSW!Ò��SP)"3o�(�e§CPU ²o�(bus) ��Ñì!Ñ\ÑÑ��

ë�"o�k/�o�!��o�Úêâo�"ÌÅ\þ	�§Ò�¤
���.O�Å"

|^�5�8¤>´Eâ§r¥
?nì8¤3���¡þ§¡��?nì"Ô�c�±

5§��N�ÑìÅì��
^��Ñì"Ù�±©��Å�ÑìRAMÚ�Ö�ÑìROM"

cö^u���«y|�Ñ\ÑÑêâ9¥m(J§±9�	���&EÚ^�æÒ§�

ö�UÖÑ§���^u���½�§S§X�.O�Å�+n!i�§S!®?§S�"

rCPU!�½þ��Ñì§±9Ñ\ÑÑ��>´§8¤3���¡þ§�¤ü¡O�Å"

½rCPU!RAM ÚROM!Ñ\ÑÑ��C3�¬<M>´�þ§=�¤ü�O�Å"

73
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8c§±IBM (ISû^Åìúi)�X��.O�Å9ÙoNÅ´A^�Ì6"¤¢o

N(compatible)´��«O�Åþ�^�§�±Ø\UÄ/3,�«O�Åþ¦^"IBM PC

Åu1981 cíÑ§��IBMq�UíÑPC/II !PC/XT (Extended Technology§*Ð.)!PC/

AT(Or.)!XT/370!3270-PC�§/¤
IBM PCÅX�§�ü«Ì��IBM��.Åé�

^"XT Åu1983 c3 �íÑ§PC/AT u1984 cÚ\§PS/2 u1987 c4 �íÑ"

IBM PC À^
Intel 8088 ��CPU§8088 æ^20  Ï�§�õ��¯1 MB i!�m§

Ù¥640 KB ø^r¦^§¡�~5�Ñ"IBM XT ¦^M�ÚEGA ã/�"3PS/2 X�

¥30!40!50.´80286 Å§80 .´80386 Å"�BIOS �3
�	�64KB p �Ñ§^u

mÅgu(POST) ÚOS/2 õU( ¡A-BIOS)"PC/AT ´�Intel �80286�O�§��¯16MB

�RAM"d�CPU Au�o(protected) G�e$1§ù�¶¡uXÚ�g$1õ�§S§

z�§S�p��opØZ6"Ï�Intel �O286 kuDOS �61§�d�¡éDOS

¿ØAOlÐ§�
�y��oN§�¡3��8088 oN�G�§¡�¢�ª(real mode)§

¦DOS u286 e$1§�=�uDÚ�1MB"éÄ286 �k?�oG�§��=\¢�ª"

eã�Ñ
IBM PC Å�?nì�uÐL§[1]"

� 80386

�

�

�

�

�� 80286

?� 80186

n�

ì�

9�

Ù�

õ� 8086/8088 8096

U� 8085

«� 8080 8051

¿� 8008 8049

�4044 8048

'�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�

71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87

ã 3.1 Intel ��?nì

80386?nìu1987cÚ\§80486?nìu1989c4�íÑ§�15MIPS§́ 80386�o�§

¢Sþ��u��80386 \þêÆ�?nì"1993 cqíÑpentium �¡§��u80586"

3O�Å¥§ê�L«k�?�(Binary)!2:ê( Floating point)!�?�?è��?

�(Binary coded Decimal)�?�(Decimal)!l?�(Octal)!�8?�(Hex decimal)^i1ê

i.(alphanumeric§XEBCDIC 9ASCII)�"
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L 3.1 ^�ö�XÚMS-DOS �uÐL§

��Ò �m A ^ A :

DOS1.0 81.10 PC Å1��ö�XÚ§=|±ü¡^�

DOS1.1 82.10 2�^uPC oNÅ§|±V¡^�

DOS2.0 83.3 PC/XT¤^ö�XÚ§|±M�

DOS3.0 84.8 PC/AT(286)¤^ö�XÚ§|±1.2MB^���NþM�

DOS3.1 84.11 |±Microsoft �äÑÖXÚ

DOS3.2 86.3 |±3.5 =�^�§°Äì¥�z
��ªz§S

DOS3.3 87.4 |±J[�§|±M�©«��|±PS/2 XÚ

DOS4.0 88.6 |±�u32M �ü�©«9Nõr�õU

DOS5.0 91.6 U?
S�+n!�B!S�!p�!·uMS Windows

DOS6.0 93.3 JøM�Ø !�¡�ØÚ�°!�¾Ó!S�`zóä

Xõê^��$1��)©�Î§§´112�ASCIIè§Ïd?6^��)¤�(J�§

|^?6^�XPEII¥�alt(Ü���êi\±O�§;�Ø7��r�"�Ù���Ü©

0�
�éSASþ�A^§PE II ^�31¬±Ù0�"

IBM PC�Åi�´16½32 §/¤��i!"~^�? 'X´1K=1024i!1î(MB)=1024Ki

!§1Zî(GB)=1024MBi!§�Ù��Ü©�Ñ
�[�O�Åê�L"

S.þ§rcM\3êþü c¡§X~5S��640KB§386 ÅS�Ï��64TB§386

Å��ã/��4GB§�ÐIBM PC Å��Ý�4. 77MHz §PC SAS/BASE 6.03 �Ó5MB�"

§3.2 MS-DOS $1�nÚ~^·-

�Å~^�ö�XÚkMS-DOS!OS/2ÚXENIX�§8c§õêO�Åæ^Microsoftú

imu�DOS^�ö�XÚ(±e{¡DOS)"Ó�?nì�uÐ��§DOS²{
�ã�m

�ïÄÚ¢�§�L3.1[2]"8cqíÑ
DOS 5.0Ú6.0§Microsoft WINDOWS 3.0u1990cí

Ñ§Ù¤õ¤�MS-DOS�5�üÑ"1995c§Windows14�=Windows95¯§rz
��

Ú§S+n!�ä|±�"

WINDOWSA^^��Ï&E�Ú^µHELP!EDIT!COPY�CLIPBOARD§?\WINDOWSó

äWRITE�±�¤k�ª©�½öIO©�©�§3SASe�±��J�"

3DOS ¥~^���´���(CON)!¿1�(LPT1!LPT2)!G1�(COM1!COM2)!

�<Å(PRN)!�©�(NUL)§§��±3DOS |±e�p?�ó¥¦^"

DOS dA�Ì�Ü©|¤§z�Ü©éA^§SJøA½|±§ù
Ü©©O�Ä�

Ñ\ÑÑ(DOS BIOS)!Ø(DOS Kernel) Ú	�(DOS Shell)"3MS DOS ¥§ùn��¬©

OéAn�©�§Ù©�¶�IO.SYS!MSDOS. SYS ÚCOMMAND.COM§3PC DOS ¥K

�IBMBIO.COM!IBMDOS.COMÚCOMMAND.COM"IO. SYS!MSDOS.SYS!IBMBIOS.COM

ÚIBMDOS.COM ´Û¹©�§3�1DIR·-�wØ�§�^PCTOOLS ÚNORTON �^

��±w�"IBMBIOS.COM düÜ©|¤§=XÚÐ©z§SSYSINT ÚIO��°Ä

§S"IBMDOS.COM �¤DOS �©�+nÚXÚN^õU"COMMAND.COM ´DOS·

-�)º§S§´ö�XÚÚ^r���§ÙõU´µ·-)º¶m©A^�N^. r
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�DOS �´»9�ØÒ¶1©�?n. kCALL, ECHO, GOTO, IF, PAUSE, REM, SHIFT

·-"COMMAND.COM kn�Ü©§=µ

A.Ð©zÜ©. (½S�§r6��u�p/�§3�«/P �§ÿïá��¸«9�

1AUTOEXEC.BAT"�¸��d/E ¤�«£3DOS 4.0 k�X��ØÕE¤

B.73ÑÖÜ©. äkn«Ä�õU: a. �1§S¿u(å��£��¶b. JøÛ¹�

�Ø?n§�~�´”Abort, Retry, Ignore or Fail ?”¶c. º�·-6�"

C.6�Ü©(transient). ´§���Ü©§JøSÜ·-91·-!·-1J«�"TRANSIENT

�¹Â´DOS�±37���ÿCXd«§§J«A¿!C¿§¿k#½ õUr.COMÚ.EXE

©�C\S�§�§SïáPSP"

D§MS DOSéÄ�^S´km	�Xw«ì§2mÌÅ('Å^S����)"±DOS4.0�

~§XÚéÄ�§Äk?1Ð©z(SYSINT)§k±eÚ½µ

a.gÞ(BOOT-UP). =m>��gu½ö¡POST§^�uROM �§S?1§u�?n

ì!S�!w«ì!��!°Äì9UC�·�k"Ã�Ø�2u�°Äì§k�Kr1�

÷«SNÖ\S�§ÄK==\1��M��¹Ä�©«§�Ø�§�±Ñy^�BASIC"

b.Ð©z(INITIALIZATION). IBMDOSÐ©zïá%@�êâL§2�mIO��CON,

AUX, PRN 9°Äì§,�r��=\CONFIG.SYS"

c.CONFIG.SYS�?n. 3ÃCONFIG.SYS�KÊ�§ÄKCONFIG.SYS��uS�§I

P�\S�ºà"dL§íØ¤kREM �é"

UYki. XMEAEM.SYSu�(�¦386ÅuJ[G�ó�)¶ii. ±���°Ä§S�u�§

z�°Ä§S=k��ÞÜ§́ EXE.½´COM.¶iii. ��ëê�u�§=BREAK,BUFFERS,

COUNTRY, FCBS, FILES, LASTDRIVE, SHELL,STACK§SWITCHESëê¶iv.XÚ*¿u�§

=AUTOEXEC.BAT (DOS 4.0 K´INSTALL)"

d. m©COMMAND.COM �)ºd�DIR, COPY, REN, ERASE �±¦^"

e. XÚÊ�(SYSTEM HALT).e^SHELL*m©�(å�§KJ« ”TOP LEVEL COM-

MAND INTERPRETER TERMINATED, SYSTEM HALTED”§\A2éÄ"

XÚ�*Ð�^§SAPPEND, ASSIGN, SHELLB, FASTOPEN, GRAPHICS, IFSFUNC,

KEYB, NLSFUNC, PRINT, MODE, SHARE"

DOS é^rJøü��?U�XÚ©�§=gÄ1?n©�AUTOEXEC.BAT ÚXÚ

��©�CONFIG. SYS§1?n©�´O�ÅSÜ�	Ü·-�|Ü§AUTOEXEC.BAT~

^±e���µ

a. PATH C;\;C:\DOS;C:\USER

=r´»�u�e!DOS·-�8¹±9^rgC�8¹"��5ù§SCÚO^��±

c§XÚ®�
�
´»��§��^���$11©��§�±�)e¡��-µ

PATH %PATH%[C:\^��8¹]

XPATH %PATH%;C:\BMDP´w�XÚ3�k�½|¢´»�Ä:þW\BMDP�´

»"

b. PROPMT $P$G =r´»�uÏ~��uÒSJ«µXC:\DOS>_

Ù§~^�·-XECHO!REM!APPEND!SUBST ���"

CONFIG.SYS �~��kµ

FILES=�m�©�rYê(handles)§X3SAS ¥í�^60"

BUFFERS=�m��À«ê8,X~^15"�3DOS3.3¥^FASTOPEN ·-5�"
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COUNTRY=I[&E"

DEVICE=��°Ä§S¶§XDEVICE=ANSI.SYS§3�½I[&E!*ÐS���

^�§¢Sþ�±´^MASM, LINK 9EXE2BIN ©��¤�AÏ�§S"3WINDOWS

�CONFIG.SYS©�¥¹k�éDEVICE=HIMEM.SYS§́ ^HIMEM.SYS¦^S�64KB�HMA"
CONFIG.SYS Ù§k'���SNkµ

DEVICEHIGH ��°Ä§S¶

DOS *Ð/*¿S�+n

DRIVPARM ����Ôn°ÄìÒ

FCBS ��m�©���¬ê8

INSTALL �S�73§SJø���Ð�C1Ãã

LASTDRIVE ���°Äì

SET �±^u���¸Cþ±B�AUTOEXEC.BAT�A^§S��

SHELL C1¿éÄ·-?n(	�)§S

STACKS ��Ä�¦^�êâÒ

SWITCHES {�XÚ¦^*Ð��

^~µ

country=001,437, c:\dos\country.sys

device=c:\dos\ansi.sys

device=c:\dos\display.sys con=(ega,437)

q~§

files=50

country=033

device=display.sys con=(EGA,863,2)

device=printer.sys lpt1=(4201,863,2)

drivparm=/d:1

device=ramdrive.sys /e

DOS �·-kSÜ·-�	Ü·-ü«§cö3DOS éÄ��?Û�mþ�1§�ö

KÛ¹u�k.COM ½.EXE *¶�©�¥"DOS ·-?n�`k?nSÜ·-§SÜ·-

¹3COMMAND.COM�67Ü©§ uS�pà"e�SÜ·-§K3�c8¹±9PATH

�½�8¹¥Ïé§^S´.COM§.EXE§.BAT"�1�§DOS 3~7Ü©�þ��^S�

�m�$àïá��§SãcM(PSP)§¤)·-1ëê!©���¬!�¸¬/�±9X

ÚSÜ¦^�N\&E"e´.EXE ©�§KXÚ�I�2½ (relocation)§��§�\1§

S uPSP þ�§CS:IP ��§S�1�^�-§§S�~$1"DOSSÜ·-�eLµ

��	:(.) L«�c8¹§ü�ëY�	:L«þ?8¹§��m(\) L«�8¹"?
\e?8¹^·-CD ¡8¹¿§�£K�^CD..�þ?8¹§±CD\ �£�8¹§CD\ < 8

¹> ?\�e�,�8¹"

APPEND m©´��	Ü·-§�1�¤�SÜ�"§�±r8¹©����¸�

�Ü©"XWordStar$1��Ó��3WS.COM!WSOVLYL.OVR9WSMSGS .OVRn�©

�§==�ÐPATH �Ø
§�±^±e·-�uAUTOEXEC.BAT ©�µ

APPEND /E
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L 3.2 DOS �SÜ·-

·-¶ õU`²

BREAK �ON ½OFF§�DOS ¥äm'

CALL N^1©�§#N1©�m�N^

CHCP UCI[�è

CHDIR ½CD UC8¹

CLS �¶¿¦1I u¶4�þ�

COPY ©���

CTTY UCÌ���

d: UC°Äì

DATE w«ÚUCXÚFÏ

DEL ½ERASE ©�íØ

DIR �8¹

EXIT òÑDOS 	��£A^§S

FOR ^u1©�¥�-�Ì�ö�

GOTO ��1·-¥�©|

LOADHIGH ½LH ò§SC\p/�«

MKDIR ½MD Mï8¹

PATH ïá�¯´»

PAUSE 1·-�16Ê

PROMPT �XÚJ«Î

REM w«5º&E

RENAME ½REN ©�U¶

RMDIR ½RD �8¹íØ

SET �DOS �¸

SHIFT 1?n·-©�¥�£ O�

TIME w«Ú��XÚ�m

TRUENAME w«���©��«&E

TYPE w«©�SN

VER w«DOS ���Ò

VERIFY �y��êâ

VOL w«^�ò¶
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L 3.3 DOS �	Ü·-

·-¶ õU`²

APPEND #N�m�½8¹þ�½�c8¹þ�êâ©�

ASSIGN ©�°Äì�¦

ATTRIB �©�á5

BACKUP M�©��°

CHKDSK ^�u��?E

COMMAND \1·-?n·-

COMP ^�©�'�

DEBUG DOS ·-©�NÁ§S

DISKCOMP ^�'�

DISKCOPY ����

DOSKEY ·-1?6§S§��÷½Â

DOSSHELL �1DOS 	�·-

EDIT �¶4?6ì

EMM386 *Ð/*¿S�+n

EDLIN 1?6

EXE2BIN )¤�?�©�(.COM!.SYS)

EXPAND º�DOSXÚØ ©�

FASTOPEN  á�m©�9°Äì�m

FC ©�SN'�

FDISK M�©«+n

FIND iG�é

FORMAT ^��ªz

GRAFTABL C\N\ãÎL

GRAPHICS ��¶4ã/

HELP DOS XÚ·-¦Ï

JOIN °Äì�8¹�ó�

KEYB C\��O�§S

LABEL ��^�IÒ

LINK DOS 8I©�ë�§S

LOADFIX r^r§SC\~5S�1��64KB¿�1�

MEM w«S�¦^�¹

MIRROR ^�&EP¹§S

MODE ����ö��ª

MORE ¶4w«LÈ

PRINT bøÅ©��<

QBASIC DOS 5.0/6.0 BASIC

RECOVER ^�©�¡E

REPLACE ©���ÚO�

RESTORE �°©�E�

SELECT ÀJIO�è¿)¤XÚ

SETVER UCMS-DOS�§S�w���Ò

SHARE SC�ä©���

SORT ©�üS

SUBST ïá°Äì�8¹m�éX

SYS D4XÚÛ¹©�

TREE w«DOSXÚä/8¹

UNDELETE ¡E®íØ�©�

UNFORMAT ¡E�FORMAT�ªz�^�

XCOPY \r
�©���·-
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APPEND C:\WS

PATH C:\WS

KuDOS �?Û8¹eÑ�±¦^WS ·-?1?6
"¦^FoxBase ±9118Ù0�

�WPS ½�±^d�{§�±3þãAPPEND ·-1ëê¥\þ§��g�8¹§�p�

m^©Ò(;) m�m"

�·-3¦^�A�5¿Ù·-1ëê§·-1ëê´3�1DOS ·-�3·-�Ó

1þ�Ñ�SN"�·-1ëê^{��ëDOS Ãþ"

~^DOS ©�*Ð¶�¹ÂXµ
.BAT BATch 1?n©�

.COM COMmand XÚ·-©�

.CPI Code Page Information �è�&E

.EXE EXEcutable XÚ��1©�

.PIF Program Information File §S&E©�§̂ uWINDOWS

.SYS SYStem XÚ©�§Ü©XKEYBOARD.SYS ~	
õ�DOS ·-�±|Ü���·-1þ�1§ù�/ÏuDOS �+�·-Ú2½�õ

U§DOS �+�(pipe) Ú2½�(redirection)§cö�— L«¿��1§Xµ< L«©�Ñ

\!> L«©�ÑÑ!>> L«J\�©��Ü§

C:\ >TYPE C:\DBASE\READ.ME÷MORE ©�w«READ.ME �SN

C:\ >DIR C:\DOS >PRN: rDOS8¹e�©�8¹3�<Åþ�Ñ

C:\ >TEST <DATA rDATA ��TEST©��Ñ\

C:\ >MORE <C:\DBASE\READ.ME rREAD.ME�SN©�3¶4þw«
DOS ·-U·-õU�5�?1©a§k~^·-!LÈ·-!��·-!��·-!

1·-Êa"~^·-���)\Ù§a.�DOS·-§LÈ·-�l+�!½�©�½

���Ñ\§��·-Ì��CONFIG.SYS¥�·-§��°Ä§S´�«��·-§|±

���Xµw«ì!��!�<Å!̂ �°ÄìÚ9Ï��§1·-´31©�¥�1�S

Ü·-"ù«©{¦^Øõ"

§3.3 MS-DOS �S�+n�^���

§3.3.1 S�N�

¦^ÚO^����S����§DOS�CHKDSK·-93DOS 4.X �MEM ·-�w

«S�¦^�¹"¦^DECnet PCSAXÚ¥�MEMMAN��wÑXÚ73§S9Ù�1�

·-1ëê"

1. MS-DOS�S�N�Xeµ

2. S��1�Ü©�~5S�(conventional)§���640 KB§N�Xeµ

�{�m�XÚÚ©�!�À«�����½§;.�´450-580 KB"

3. þ �Ñ«(Upper memory Block, UMB) åu640KB§�u1MB§�384KB§DOS ^u

�ÑROM BIOS =Ä��Ñ\ÑÑ+nÚÝªBASIC§ÙN�Xeµ

p S�«(HMA)åuFFFF:10H§���64KB-16B"�CPU?u¢�ª¿�121^/�

�(A20�)�-¹�G��§CPUÒ�±�¯�¬65520i!�S�§ù¬S�Ò��HMA"HMA�

�3�CPU�Ï��ªk'"HMA¦^�7LSCXMS���°Ä§S"éu§���§Microsoft

¦^eXtended Memory Speci- fication½XMS"°Ä§SHiMem.sys�¦^64KB§̂ �Ù§§S
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16MB½4GB

Extended memory *ÐS�

1088KB 110000h

1088KB High memory area 10FFFFh p S�«�

1024KB FFFFFh

High memory þ �Ñ«

640KB A000h �384KB

640KB 9FFFh

Low memory ~5S�

0KB 0001h

ã 3.2 80286 980386 S�N�

ØU2¦^§"3DOS 5.0¥§�rö�XÚ�Ü©·-£�HMAlr�õ��m3�A

^§S"

*ÐS�(extended memory) ´1MB-16MB ½4GB ��Ñ§ uHMA�þ§õ^u��

êâ§�Ù�$/�´1024KB+64KB=1088KB"AutoCAD 386ÚLotus 1 -2-3 3.0�3386Å�

¯4GB§VDISK.SYS��15MB!Windows 3.0�3386Å�¯4GB§VDISK.SYS��15MB!Windows

3.0 ��16MB"

¦^*ÐS��,�«+n�{´*¿S�½EMS(Expanded Memory Speci ¨fication)

´3p�Ñ«64KB ?116KB �ü �(�)ª���{§¦^��±Ø'%ÙäN/�§Ï

�¤kö�´�é1MBS�¥��(Ôn�)v?1�"ù
�´ëY�§����k4�§|

¤���v(page frame)§²Lù
Ôn��Ü6���§ù�´DÚ�S�+n�{"

kü«�{�±��EMS§=¦^EMSS�k½ÏLS�N�(3386½486þ)§k
2863

XÚmÅ����±ò*¿S�½Â�EMS"

EMS¦^�7LSC���°Ä§S§X:QEMM.SYS"

�é*ÐS��A^§S¿���"Quanterdeck Office �Phar Lap Software éÜmu

mu���Æ¡J[��§S��(VCPI) �#NAutoCAD 386!Lotus 1-2-3 V3.0 3*ÐS

�e¦^Ø�EMS Z6"�%ØU3õA^¥¦^"�d§IBM íÑ
DPMI"1990 cg

U§Microsoft�Ù¦Ô�^��[�)QuarterdeckÚPhar LapíÑDPMI 0.9§�#Nõ?Ö

XÚ�Windows 3. X 9OS/2 $1õ�¦^*ÐS�«��DOS §S"

3EMS3.2 ��EMS +n=´3AÏ�S��þ±16KB �ü ?1£?£Ñ=�ª�

¯(paging)§ù�Lotus1-2-3��¯8MB�êâ"�uù«��§QuadRAM!AST9Ashton-Tate

æ^Or�EMS½EEMS"�¦§S�êâ��32KB�Ñ§��½O�1MB§̂ DESQview�

^���g$1Nõ§S"80c�"§LIMãì)\
EEMS�U?¿Ú\LIM EMS 4.0"#

Nr*ÐS�N\EMS Ø7¦^Ù¦�M�"

3AutoCAD 10 ¥�^4MB ��I/O ���m§Lotus1-2-3�^32MBêâ§PCTOOLS

^512KB �CX§WordPerfect 5.X �^384KB"

J[�Ñ+n(Virtual Memory Manager)½VMM´4KB��Ñ§3*ÐS��M�m?

1�ª�¯"

~5S�´3¤kO�Å¥�Ä�S�§�õêO�Åk640K�~5S�§XJvk

AÏ�-I�¦^Ù§S��{§§S��¦^~5S�"
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640KB Drivers 9FFFh °Ä§S

TSRs 73§S

Programs and Data 0B85h §SÚêâ

Buffers, files �À«!©�

COMMAND.COM, etc. 0A98h

0A97h

DOS ö�XÚ

0070h

006Fh

System area XÚ«�

0050h

004Fh

BIOS data area

0040h

003Fh

Interrupt area ¥ä�þL

0000h

ã 3.3 DOS ~5S�N�ã

§3.3.2 ^���

�k?1
T����§âU¿©u�O�Å]ÚA^^���U"¦^*ÐS�

õ�/Ïu��°Ä§S§§3XÚ��©�config.sys ¥�½"��ÏL�1DOS ·-©

�§Xµ

CONFIG.SYS SN�µ

device=[d:][path] °Ä§S¶[À�]

C:\ >TYPE CONFIG.SYS

device=c:\dos\limsim.sys 1024

DOS 5.0 3SC
HiMem.sys �§=/ÏEMM386.EXE ¦^þ �Ñì"Xµ

C:\ >TYPE CONFIG.SYS

device=c:\dos\himem.sys

device=c:\dos\emm386.exe noems

DOS=HIGH§UMB

½µdevice=c:\dos\himem.sys

device=c:\dos\emm386.exe 512 FRAME=D000 RAM

��"

DOS ��$1�¸�,���©�´autoexec.bat§T©�3DOS Ú�����8¹

egÄ��1"3DOS6.0ek;��§Smemmaker?1S�+n§Ýº§�¦^´ék7

��"

Xþ!¤ã§�DOS$1A^§S�§Äk3S��^�m��$àïá��§Sãc
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1024KB DFFFh

System ROM (64KB) XÚ�Ö�Ñ

960KB F000h

960KB EFFFh

EMS page frame (64KB) EMS �v

896KB E000h

896KB DFFFh

Free (72KB) gd�m

824KB CE00h

824KB CDFFh

Disk ROM (8KB) �Ö^�+n

816KB CC00h

816KB CBFFh

Free (24KB) gd�m

792KB C600h

792KB C5FFh

Video ROM (24KB) �ÖÀªw«

768KB C000h

768KB BFFFh

VGA text (32KB) VGA ©�«

736KB B800h

736KB B7FFh

Free (32KB) gd�m

704KB B000h

704KB AFFFh

VGA Graphics (64KB) VGA ã/«

640KB A000h

ã 3.4 DOS p �Ñ«N�

MPSP �)§S½ Ú$1�k'&E"ù
&E�)DOS Ú§S��¦^�\�±9\

1§S¦^�ëê"3PSP+2CH iã�)�¸¬�ã/�"DOS��¸´d�X�iÎG

|¤�"XSET!PROMPT!PATHÚCOMPSPEC="�3DOSJ«e^SETwÙ��§BMDP

3$1cI��«�¸CþDNEWS=BMDP´»"==¦^PATH�§�±w«�c�´»

��§�±(Üc¡0��%PATH% þ��BMDP$11©�"�
;��¸Øv§DOSJ

øCONFIG.SYS¥¦^SHELL�½§XSHELL=C:\COMMAND.COM /P /E:256"

3$1DOS ��1©�(*Ð¶�.EXE!.COM Ú.BAT) ���\©��¶iÒ�±
§

k���\þ�
Ù§��«§¡�·-1ëê( command line parameters)"ëê��3§

S�PSP ¥"ù�$1ÃXSAS [SAS §S¶] ½SPSS [SPSS/PC+ §S] Ò¤��1�
"

XSPSS/PC+���²
´»§Ò�±3?Û8¹e¦^"Ïd§ïÆ3DOS�gÄ�

1©�AUTOEXEC.BAT ½SPSS/PC+ �$11?n©�¥\þPATH \SPSS;·-"�«N

õ´»�§ØÓ�8¹^©Ò©m"
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XµC:\ >TYPE AUTOEXEC.BAT

ECHO OFF

PROMPT $P$G

PATH C:\;C:\DOS;D:\SPSS;D:\WP51

§3.4 �ó?§

l,«¿Âþù§�ó?§UåÚ^�¦^Uå���'§ïÆ3ÆSêâ?nÚÚ

O©Û^��Ó�§Ýºp?�óXFortran �k'Vg"

VÇÚOO�§Ì�´|^O�êÆ��{)ûÚO¯K"ÚO^��/¤§́ ^�{

�órê��{L�Ñ5§X�ÅSASÚdBASEIIIþ´^C�ó�¤�"XSYSTAT¥¦A

��æ^QL{"BMDP!Systat!Splus!Genstat�þJø
�Fortran½c�ó���"Ø��

¹e§¦^^��I��½¤æ^�O��{§eé�ØÙG§�Ð"%Ú"IMSL!NAG´

IO�Fortran½c�ó�{¥§¥���SASD �´¦^Fortran �¤�"

§3.4.1 k'Vg

�éuÅì�ó(machine language)§Fortran�ap?�ó(high- level language§HLL )�

�Cug,�ó§§��±?�Ú©¤)º�ó�?È�ó"0uüö�m�´®?�

ó(assembler language)"p?�ó�ÏL^�r�-=¤Åìè"1o��ók±eÄ�A

�µ�^rlÐ(user friendliness)¶�êâ�95(data accessibility)¶�?n��5(flexibility

of processing)¶�mu9?§�Ç�Uõ( development and programming productivity improve-

ment)"1o��ó�~f´SAS�ó"o��ó���y©�µÅìY²�®?Y²�1�

�¶¡�L§�(�z�p?�ó§=�{Y²�1��§XµBASIC!Fortran/!COBOL!Algol-

60!PL/I!APL§2©�Ï^�XPL/I ±9;^�XLogo¶¡�L§(�zp?�ó=�{

�¯KY²´1n��ó§XAda�C¶1o��ó(4GL)´�L§ª�§Ø�¢y�{§X

êâ¥�Î�óSQL ��¦3�o/�(©�) U�o^�(�å) �Ñ�oêâ"¯¢þ�

é´Uêâ¥�(�¿�â�å'�§½ö¦^|¢�{¢y"�ù
ó�XÚ�O^r

�¤
"¡�8IY²��ó�±?1ÎÒö�§XLISP!PROLOG")º�óU
���

1�è§?È�óKk�=¤8I�è§,�ë����1�è"

§3.4.2 p?§S�ó

1. p?�ó«aéõ§XFortran!BASIC!C!COBOL !LISP �"BASIC( Beginner’s All-

Purpose Symbolic Instruction Codes) ¦^�{B"Fortran (FORmula TRANslation) �@

^u�ÆO�§́ ;.�?È�ó"COBOL( COmmon Business Oriented Language)´¡

�ûÖ�A^�ó§¦^ÑÄ"C �óyõ^u^���§Ù§S�è{$§�£�5

Ð§U¿©|^XÚ�]"LISPõ^u;[XÚ�mu§�ÚO©Ûk'�´XLISP-

STAT§3117Ù�9�AutoCAD ^�¦^;^�AutoLISP"yòùA«�óV¹{ã

Xe"

=BASIC >1964 cdDartmouth �ÆJ.G.Kemeny �T.E.Kurty ü �ÇMá§±

�qØä?UÖ¿"´)º�ó�;.�L§kBASIC,BASICA�GWBASIC ±9�

C�QuickBASIC!True BASIC �"��5`§§�$1Ó^�S��§O��NÁ

�B§8?6!êâ+n!ã/�õUu��§½k´L��-N^XÚ]§�
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�±^SHELL·-�1DOS ·-½öò�DOS 	�e§�k;��MKDIR!CHDIR

9RMDIR ·-§ÙCLS·-½�DOS XÚ·-�Ó"NÁ�~íØ½V\�é§�

ã�m�Ò�±^RENUM ·-�n�e"3True BASIC 9QuickBASIC��¸e�±

Ø^1Ò§3QuickBasic ¥��±æ^48"DOS 5.0 Ú6.0�QBASIC PkQuickBASIC

�A5"�Ù��Ü©Ú1¬¯Ù�k��¦^BASIC�~f"

=PASCAL >da¬�ió§Eâ�Æ�Niklaus Wirth �Çu1968c�O�§^

�ÔVÍ¶�{IóÆ[ÚêÆ[Blaise Pascal ¶i·¶"´(�z§S��L§Ù

Ä�(�´ÞÜ�`²!©�9a.`²ÚBEGIN �ENDS�§SN"kg½Âa.

98ÜCþa.�"k;.�^S!ÀJ9Ì��¬z(�"Turbo Pascal î��Å

dK.Jensen ÚN.Wirth 35Pascal ^rÃþÚ�w6¥½Â�IO§¿kNõ*¿"Ø�

^�XEPI INFO �´^TURBO PASCAL �¤�"

=FORTRAN >́ dIBM9�
O�Å^ru1957cmu§́ ��L§z�Ï^�ó"

§Pk´L�¼ê§~^u�ÆO�§�´êÆÚÚOó�ö�~^��ó§�«��

�Fortran§S�²?È�8I©��¤¥©�ø±�ë�N^§XIS�SASD"AO�

Ñ�´§3�
,�þ²~k�«�{�Fortranf§S§�
^�XVAX/VMS!SYSTAT!BMDP

��ÑN^���ª"LISREL ��Ò´^Fortran �¤�"

m©¦^�§  a�§��ª£ãJuÝº§Ó�§�ëêD4!©�ö���

±E¤(J"�Ýº
§��ª�!ëêD4�ª�§éu¦^�
ÚO^�´kÃ

�§XGLIM!SAS �"du$1�I�?È§ÒØ�BASIC �ó@��*§MS-Fortran

\þ$DEBUG�aNÁ�é!��ä:!�<�é§K�§S$1��±�ÑÑ��1

Ò!c��SNé�B§,	(ÜMAKE!CODEVIEW �óäU
��UõNÁ��

J§o��ÅþFortran �?Èë�é¤�m"

=C >dD.M.Ritchie u1972 c¤JÑ§́ ��2�^u^�mu��ó§�Ð)û


¢^!£�!p��m�gñ"·�/�Ä
�µÅ�A:§·u?�XÚ§S¶ä

kûÐ��¬z(�¶äk´L�$�Î!¢^�L�ªÚk?�êâ(����(

�§L�Uår�(¹¶Ö�{õ§́ Æ´�"�,
$�Î�`kgSØÎÜF~

S."~^�XQuick C!Turbo C ��"

C++d{IBell¢�¿�Bjarne Stroupstrupu80c�mu§Ù8I´éC?1U?§

éêâÄ�±98I?§�Ð�|±Ó��±�C �oN"�Í¶�´Free Software

Foundation �GNU C++§Ù§�XBorland C++ÚSymantec C++"

�Åþ�dBASE0!SASÒ´^C�ó�¤�"116Ùk��^uO�Å��oÏ

©�=��C�ó¢^�§S"

=COBOL>1959cdCODASYL(Conference On DAta SYstem Language) Committeem

u§u1968c�ANSI�|�¤@�"COBOL ´��¡�û^��ó"dI£«!��

«!êâ«ÚL§«��(�|¤§

3,«¿Âþ§¤k�ó´�d�§z«�óo¦,«¯K�?nC�N´"é

uêâ?nÚ©Ûó�ö5`§,��±Ø3�óA�þ§X§�N^®?�ó��

ª�§'%�õ�´^k��^�§)ûgC�¯K§±��Öá"ù�I��O�Å

;�<
�(Ü"
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)~^�ÚO�{Ú§S�ó§�±3vk^�¼��#^���¹e¢yy

k^�¤vk�õU§^���¦^¿ØU�OgC^��ÆS"Press, W. ( 1992) �

�Numerical Recipe �)ÚOO�§�JøFortran ÚC ü«��"

2. ¦^�ÄklBASIC �a)º�óm©§XDOS¥�QBASIC"Ù`:´�±>�§S

>NÁ"�±Jp¦^�,�§ÌSì?"Fortran �a?È�ó§SK��k±e�

^Sµ

§S�?6 �y ?È �y 8I©��ë� �y �1

§S�?È^;��?È§S?1§�3�Åþ^?6^�)¤§STEST .FOR§MS-

Fortran 77 3.X ^��ö�Xeµ

C>PAS1 TEST.FOR,,;

C>PAS1

C>PAS2

C>LINK TEST,,;

Äk)¤.OBJ8I©�§��)¤TEST.EXE��1©�§�1���3XÚe�

\©�¶TEST=�"LINK ��±^gÄA�©�µ�k©�RESP§SN´µ

TEST

TEST

TEST

K�±^LINK @RESP5�¤þãö�"n1©OéA�1©�¶!�L©�¶ÚN�

©�¶"

3MS-Fortran 4.0 K´FL ·-"e��f§SøBMDP �^�¦^§K�=?È^

rÖ��f§S)¤. OBJ ©�"Ød�	�kNõ�oóäXCODEVIEW!MAKE

�"X^MAKE§�^±e�£ã©�µ

TEST.obj:TEST.for

FL /Fs /c TEST.for

TEST.EXE:TEST.obj

FL /Fe TEST TEST.obj

c�1´©��5£ã§��1K´�)��{"

¦^XÚJø�¥+n§S�±)¤gC�$1¥©�§Xµ

C>LIB file1+file2

Fortran 5.0Jø
(�P¹§do/enddo���§õU��Or"3VAXe§¦^Fortran/linké

^?ÈÚó�§3UnixXÚe¦^f77½f90�"�éuPC �make§§��õU�r"

3. �ó����k±eA«�¹µ

A .Cþa.

B .D���âL�ª!'X9Ü6L�ª
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C .Ã^�©|�^�©|!

D .Ì�

E .ê|9Ù§êâ(�

F .f§SÚ¼ê

G .Ñ\ÑÑÚã/

H .XÚN^

z�«p?�óÑkgC�Cþ9Ùa."~^�Xµ�ê!¢ê!2:ê!ü°

Ý!V°Ý9P¹a.!8Üa.�§§�û½
�ó¦^�.�"38087 �2:?n

ì¥��[©§X�!á�êÚ¢ê!ÎÒê§Ü6Cþ§��Cþ"

ØÓa.�Cþm�?1�â�Ü6$�ÚiÎö�"

¼ê�f§S^u�þ�EN^�§¦^å�D4�~�B"ù��±��f

§S9Ù�A�N^`²"k
�ó�±48N^"

Ñ\!ÑÑö�Ì�´�©��ö�"

õêêâ?nÚÚO©Û^�äké{©Û(Parsing)õU§Stata�Jø
�A�ó

ä"

4. §S�O1�Ú�²(¯K§é�)û�¯K§k��o�Ó+"~X�©=
Ú½§

^�oëê§�I��§?�E�
�¬"^��¢y�Nþk�O!?§!NÁ�

ÿÁ�yA��ã"'�;.��{X6§ã{§�¬§S�OÚ(�§S�O"Ô�

c�Ð§Boehm ÚJacobi JÑ¿y²?Û§SÑ�±dn«Ä�(��¤. ùn«(�

´µ̂ S(�§̂ �(�ÚÌ�(�§z�(��k��\�Ú��Ñ�"n«(��

±?¿|ÜÚi@"PASCAL �óäk^S!^�!Ì�!489ÀJA«(�§´'

�;.�"¡�8I(OOP)��O�{qJø
Nõ#�VgXa!D4!õ��"^

�ó§(software engineering) ^u��£ã§Smu!uÿ!?�±�y�)��Úk

��§S��Æ�{"§S�O�ÚO©Û��§Q´���Æq´��²â"<�

�Ï�?§¢�§®/¤�@Ï^�?n�{§?§¥A\±5¿"X¦Ú(Oê)!¦

{(¦�)9ê( L) �üS!¯K�S�¦)�"{ü�X²þê�O�(¦Ú) §�¦�

O�Fibonaaci ?ê�O�(48)"

��`5§3¦^^��?n~��¯K��§̂ ��?nL§Ð���ç�§�

A^{B"XFortran 3m©¦^�§  JuÝº§��ª£ã§Ó�§�ëêD4!

©�ö���±E¤(J"�Ýº
§��ª�§éu¦^�
ÚO^�´kÃ�§

XGLIM!SAS�"du$1�I�?È§ÒØ�BASIC�ó@��*§3�Åþ?Èë

��é¤�m"


)ê�©Û��KÚ�{"X3���g�§ax2 + bx + c = 0 ¦)�§1���

|^úªx1 = (−a/2)(b + sign(
√

(b2 − 4ac), b))�Ñ§1���|^��½nx2 = c/a/x1

��§l;�
�ê¯K�ê"3O�õ�ªp(x) = a1x
n + a2x

n−1 + ... + an+1 ��

�§��O�I�N(N+1)/2 g¦{ÚN g\{§æ^�Ê�{p(x) = x(an + x(...(a2 +

a1x)...))) + an+1 Ò==^Ng¦{ÚN g2:\{§l��~�
O�þ"3O�E

êâlÑF|�C��§��O�I�N2 g$�§æ^¯�F|�C�FFT Ò~

�N × log2(N)g§�´�{þ¤õ�;���"VÇÚOO�kNõ;��©z§Xµ
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Journal of the Association for Computing Machinery (JACM)

Communications of the ACM (CACM)

ACM Transactions on Mathematical Software (TOMS)

ACM Computing Reviews (Comp. Rev.)

ACM Computing Surveys (Comp. Sur.)

Numerische Mathematik (Numer. Math.)

Journal of the Society for Industrial and Applied Mathematics (SIAM)

SIAM Journal on Applied Mathematics (SIAM J. Appl. Math.)

SIAM Reviews (SIAM Rev.)

SIAM Journal on Numerical Analysis (SIAM J. Num. Anal.)

Mathematical Tables and Other Aids to Computation (MTAC)

Mathematics of Computation (Math. Comp.)

Journal of Statistical Computation and Simiulation (JSCS)

Journal of the American Statistical Association (JASA)

Annals of Statistics (Ann. Stat.)

The American Statistician (Amer. Stat.)

Technometrics (Techno.)

Communications in Statistics (Com. Stat.)

Journal of Royal Statistical Society (JRSS)

Computer Journal (Comp. J.)

Journal of Optimization Theory and Application (JOTA)

Journal of the Institute of Mathematics and its Applications

Computational Statistics and Data Analysis

Computers in Biomedicine

ù
©z3ØÓ�c°¬kØÓ�¶¡§XApplied Statistics§Series C (JRSSC) k'�

�{Ú¢y�{"


)�
êâ(�Ú�Ñ��£§k��êâ3Å�Åþ�;�N�§´é7�

�"XÚOþ~^�´é¡Ý
§3��þé��§r��N x NÝ
^��(N+1)*N/2

����ê|�;§Ò�±��!�S�§Ï¦¤?n�¯K�5�O\"¥��í

Ñ�SASD ^�§õæ^ù«�{"Press �<�Ñ§�õê���«�IO�5�§Ú

Ý
$����Ø§�u^r3D4Ý
Ü6½Ôn�ê�ØT�"

^�I���8�¿��1§XO�þ!O�ÅNþI¦�"¢�?n�I�p

�Ç§ÒL(Ü®?§S±!��è"Fortran ���A:´f§S�éÕá§BuN

^¶BASICKNÁ�B"Ød±	§���ÄÏ^5!�£�5��Ö5"�{ü�~f

´3üS§S¥\þIF(N.EQ.1) RETURN�é"3Ý
¦_¥kIF((N.EQ.1).and.(A(1).NE.0))

THEN A(1)=1/A(1)�kÓ��J",	´¦þ^Ï^��é§�^*Ð��ó¤©"§

S¥\55º!æ^g,�ó�CþÚL§¶!?��[�¦^`²ÚJø$1�~

�"|^�¬z(�§Bu?1õUO�"Ýº�
O�ÅXÚ�¡��£§Uõ.¡

lBuí2"

Ø��{e°Ý�½Ø�§~~¬ÑykÅ��¹"�`z[Úî{¥�Stewart

{k��©I��ÄO�Å�°Ý§ù��±^Forsythe§G.E.( 1977) �<0���{
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gÄ�Ñ",
O�ÅBASIC æ^�Ý½´lÝØU«©�§þ°���Æ��POMS

§S8�éApple II ÚTRS-80 �O�Å�BASIC§^SIN(4) �ÎÒýk\±�O§¯K

ÒéÐ)û
"kNõ�ÿnØþ�1�§¢Sþ�7�1§X«m{¦�Ò�UÑy

ù«�/"¤±Forsythe§G.E. 0��Brent{��¼ê¦�§S�¯õ��öÚ^"k

�ÿ§Ün¦^O�Å�S��	��´é��"

§SNÁ  /Ïuä:��
)5¿$1L§¥�&E§l�¯K��¯K�

/±���0�{  ¯�õ�"

`û�§S�uØä�È\§Ø�§ª®²±Ak�/ª�½e5"Nõ;Í

�Ñ
Ó�L§ØÓ�{�óe�/ª§X¥��O�¤�SASD"InternetkNõ�{

�§S"k
ù«Ä:��§Ò�±rO<�ÚgC�#g´3á��mSE�½

§Sz"�k�â^���¤�ÚO;Í"

/ó�õÙ¯§7|Ùì0"O�ÅXÚ´ÚO^�$1�²�§�
^Ð^��§A

�ÙGÚ�#O�ÅXÚÄ��£§Øä¢�"

§3.5 Unix XÚ{0

Unix�1����´1969cPDP 7þ§åuBell¢�¿(=�5�AT&T) Ken Thompson�

g�§PDP´DECúi��¬§1��ý��XÚK´1971cdThompson, Dennis Ritchie,9Rudd

Cadadaymu�?�Ñy3DEC PDP 11þ"Ù�Og�´�pÝ�¬z!p�ÚLu(

¹5"Unix^C�ó¢y§l�^rJø
�@���·-8§kÏumu/shells0¿)

¤´·-"l^r��Ý5w§Unix´��Ó%�§�S�´XÚSØ(kernel)	Ü��

´�
	�§^r�±^exit·-òÑù
	�¿���±^{ü�·-(Xcsh�tcsh) ïá

#�	�§3¤ïá�	�Só�"MS-MicroSoft�PCmu��AXÚ¡�Xenix§\²�Æ

Ë�4©�mu�¡�BSD"AT&TKUYmuÑUnix 2.0!System 0¿���System V§�

�2!3!4©O¡�SVR2!SVR3!SVR4"Linux´�CmuÑ�XÚ§´�¤�",	HPú

i!DECúi9Sunúi�A�HP-UX!Ultrix9Solaris�"

UnixXÚåû½�^�´Ù©�XÚ§̄ ¢þUnix¥?ÛÀÜÑ´©�§l^r��Ý

wÌ�kn«µÊÏ^�©�!8¹ÚAÏ©�"ÊÏ©�©©�!�?�©�"8¹�±

w¤é©�¶A�(Ôn �!FÏ�)N����ÜL§ù
Vg�MS-DOSk
aq§�

±/J«8¹�g(�§Xµ/usr/local/bin"

man man �ÑÌ��·-8!ls!cp!rm!mv!mkdir!cd!rmdir!chmod!egrep"

~^DOS·-�UnixXÚ·-éìXeµ

Ù§�Unix·-Xµ

alias/unalias ^uO¶½Â§l�B·-�¹\"grep ·-^u|¢iG"ln ^uï

áÜ6©��Ôn©��ë�"̂ Z ^u§S6Ê§�%UY"

rlogin ^u¢y�§�¹"¦^xterm¢yUnix X-ªà�PC��ý"finger Úwho ^u

�Î^r�¹&E"ps �kill w«½íØ^r?§"chmod UC^r(u, g, w, a)���(r, w,

x)"script/exit �±P¹$1L§"

NõUnix·-k�A�DOS�ý§S§Xµtar!cp!mv!rm�¶�(Ò* L«¢^§

S"Unix�ln·-ïá©��8¹m�Ä�ó�§©�3w«��M�� �Î”@”"IO

�Unix?6´vi§ÙõUr�(emacs�pico�é61)"LÈ´�éÑ\6�J�!�\½
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L 3.4 DOS�Unix·-éìL

PC Unix õU

attrib - chmod UC©�á5

chkdsk - du,df,quota -v ^��m

cls - clear �¶4

command - csh/tcsh XÚ	�

copy - cp ©���

dir - ls �8¹

del - rm ©�íØ

deltree - rm -r í8¹ä

date/time - date FÏ!�m

echo - echo w«

edit,edlin - vi ?6

help - man �Ï

more - more w«��

move - mv £Ä

md,cd,rd - mkdir,cd,rmdir ï8¹!�8¹!í8¹

comp/fc - diff ©�'�

print - lp, lpr[lpq, lprm] �<

ren - mv ©�U¶

set - set/setenv �¸��

call - source XÚ·-N^

type - cat,head,tail w«©�SN

lharc* - xlharc* ©�Ø 

tar* - tar ��8¹ä

uuencode, uudecode ©�?è

^Z - ^D ©�(åÎ
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ü§�~^�ksort!sedÚawk"sort�À�k-m( Ü¿�üS�©�)!-d(�ki1/êi/�

�ë\üS)!-f(�Ñ�³�)!-r(�S)!-b(�Ñc���)!+/-(üS'�iå©)"sed´��

6?2ì§§�É��©���Ñ\§¿é©��z1¦^?6·-"sed¦^ed��-8§

Xsed ’s/DOS/Unix/g’ chapter3 ò©�chapter3¥¤kUnixO��DOS¶õ�ed ?6�-�±

��u��;�©�§¦^sed -fé^ù
·-"awk´���ª��/ö�?nì§§u�Ñ

\©��z�1´Äk�½��ª§l�1A½�ö�§Xµawk ’$1 == *SUBROUTINE*

(print $1, $2) ’ fortran Ïé©�fortran ¥SUBROUTINE�ª¿r§�<Ñ5"

§3.6 Internet {0

Internet´ISmO�Åm��äpë"¦^AÏ��ó�Æ(TCP/IP)§Jø>fe�!

�§�¹Ú©�DÑÑÖ"�¥&EXÚ(WWW§���) ´�«�r��ÑÖì^��§

3Internet¦^�©�5|�ÚJø&EÑÖ"e¡´A�;.�/�µ

http://www.sas.com

ftp://ftp.sas.com

gopher://gopher.gdb.org

E-mail: websupport@spss.edu

cü1©O´SASúi�homepageÚftp/�§I�^|±�©��Æ(http)�^�netscape!mosaic!lynx±

9ftp�¯"1n1´Johns Hopkins�Æ�gopher ÄÏêâ¥¶1o1´SPSS�E-mail/�"

§��±^Ï^��ª(URL)5£ã§1�Ü©L«
�¯��{§Xþ¡�http!ftp!gopher¶

1�Ü©K´Internet/�§k�ùp�)
k'�©��«§=©��´»�¶i"3E-

mail/�¥§ �ÎÒ@(Ö�=©�at) ±c�SNL«^r¶§k���)iÎ!!£O¿

=��«ÏÕ�Æ"�ä�!:�:«©"DECnet!:¶L«�{ÑkØÓ§�^::"lE-

mail/��±��«©Ù¹ÂµXI¶µcn(¥I)!ca(\<�)!au(e�|æ)!jp(F�)!uk(=

I)¶aOµedu(��)!com(û�)!org(�«|�)!mil(�¯)"±e�ék'�¯K8¥�n§

©~^óä!¢~?10�"

§3.6.1 ~^óä

1. E-mailµ=>fe�"´<�¦^�ª�Ï���ÙG�óä"3Unix!VAXXÚ¥

Ñk�A�mail·-+ne��Âu§Ù§¢^§SXµpine!elm !eudora ���±^

ue�+n"ùpJ25¿�´�DOS �1§S!ã/!WordPerfectÚWord!Excel!¥

©WPS�ak�ª©���ux"uxcI�¯k?è"DOS�1©�´�?�©�§

IIÇiÙp i!��§Ù§k�ª©�K�¹
k'��ª½Â&E§§�3�

�ux�KÂ�Ã{��ù
&E§lÃ{Ö�"?è�ª±uudecodeÚmime'�~

^"Unixþ¢y�·-´uuencode§Â�I^uudecode?1)è"pine�/��(attach§=

3uxe��3pine ¥�½Ó�ux�©�)0õUæ^�´mime�ª§eÂuV�þ

kpine§K¦^Ù/��0õUØ?è��Âu"ÄKeu�^
/��0�ª§Â�L

kmime�ª�)è§S(Xmunpack§Ù�A�?è§S´mpack)"ùpJ9��Ü©^

�ÑkUnixÚDOSü«��§½öVAX����§XDOSk¢^§S?1uuencode/uudecodeö

�"



92 1nÙ O�ÅA^V�

¦^E-mail�±\\>fe�=uXÚ(LISTSERV)"XHEALTH-L�\\�{µ´

�/�listerv@irlearn.bitnetu��E- mail §Ù1�1SN´subscribe HEALTH-L zhao

jinghua"Kò¬½ÏÂ�k'�&E"�±^unsubscribe½leave�a�·-òÑLISTSERV"

ISK����~f´ÏLHEALTH-L 2���Î¼��®�ÆÆ)Á$�¥Ó��

ä"

2. TELNETµ=�§þ�"#N^r3Internetþl�/O�Åïá��§O�Åm�pª

�¹"T·-�¡¤���ëþ�±´�¶½IP/�"~Xµ·-telnet hollis.harvard.edu¦

^r�Harvard¢�ãÖ,XÚë�"¦^IP/���A·-´µtelnet 128.103.60.31"�

¶ÑÖì(DNS)¥J²XÚ·¶( hollis. harvard.edu)�IP(128.103.60.31)m�éA'X"ò

Ñ�§�¹�^exit!bye�"

telnet�,�«õU´Ø¢Internetþ,<�E-mail/�µtelnet gwh. bmi. ac.cn 25

¦^·-µvrfy yaoc

XÚKJ«T^r�ý¢E-mail/�§k�XÚòù�õU��§s¬��/�á

ý0�&E"ù«�Î�ª±quit·-òÑ"

Archieµ=�	Y"́ ��AÏ�ÑÖì/êâ¥§��
InternetþØP¶FTP(�e

¡�!�`²)/��©�8¹§Ù¶i�/�§Ù&EU��#"ØP¶ftp�archie.ans.net,

cd pub/archie/doc, ¢�whatis.archie"�
k^�·-/�/Û�Xeµ

archie> help �Ï

archie> done (å�Ï

archie> prog <string> |¢iG

archie> mail <email address> ò(Ju �½/�

archie> help set ���Ï

archie> manpage w«^{�H

archie> bye or quit òÑ

archie> list archie ¶L

¦^archie.internic.net/archie§�\·-µprog ¡pkunzip¿K�Ñ¢^§Spkunzip¤3

/�§T^�^u�m.zip/ªØ �©�"1nÜ©�Ñ
.þØÓ/«�archie/

�§�Ñ¦�Uõ�/��±3,�/�¦^^r�õ���"=BXd§Ù?\�ª

�²~��§X¦^µds.internic.net§XÚKJ«¦^ds1.internic.net"

Ù§�XWAIS´��©Ùª©��ÏXÚ§��²telnet?\"

3. FTPµ=©�DÑ"Tóä#NInternetü�O�Å(PC��ä!:Å�m½Internetþ�

ü�O�Å)m�©���"

ØP¶FTP#N^rØP¶½���<�ª��§O�Åë�§lDÑú^©

�X^�!©��"õêXÚþ¦^�·-Xeµ
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ftp> help/? ftp ·-8¹

ftp> open/close ë�Ú'4ftp ÌÅ½ip/�

ftp> ls/dir/ldir ©�8¹

ftp> cd/lcd =�8¹

(Unix/VMS�©O^../[-] L«þ?8¹)

ftp> prompt �p£{m'

ftp> get/put Âu©�©�

ftp> mget/mput ¢�½uxõ�©�

ftp> pwd/lpwd w«ó�8¹

ftp> ascii/binary/image DÑG�

ftp> ! XÚ	�§X��/8¹µ!dir

ftp> bye/quit òÑ

X�¢�{I;¾��¥%(CDC)�EPI INFO 6.0§�±��¦^µ

ftp://ftp.cdc.gov

�\âr¶anonymouseÚs�E-mail/����-§?\/pub/epi/epiinfof8¹§�get·

-¢�§O#Pýk¦^binary"

�âXÚ�ØÓ§·-ÑkØÓ§X�@FTP�york.cpmc.columbia.edu ¢�k'§

S§Ï�XÚ´VAX/VMS¤±^cd [pub]·-§^cd [.dirname] �e?8¹§^cd [-] �

£�þ?8¹¶�5Ï��¤Unix §/��µlinkage. cpmc. columbia.edu/pub, K^cd

/pub"eÙG�§O�ÅXÚ§K����õ�&E§Xé�O�Å�Unix§ls */*K�

�ÑÙe��8¹�©�"k�ftp ¢��8¹¶\þ.zip½.tar�±����U8¹Ø

 ½Ü¿��©�"

ØÓXÚ©�Ø /���`²ftp.cso.uiuc.edu/doc/pcnet/compression��"

4. gopherµ=&Eà"´��Jø�gª°Äèü?1&Eu¢�O�Å§S§�pª�

A:���B
InternetO�ÅXÚm��¯§X²{I�Z���Æ�ÎISþk'

Å�!<
�>{Òè!E-mail/��"3gopherèü¥¦^�Ò�(”=”)�±w«s¤

ûi(navigate)�� �§ék^"XJ¦^gopher ¢�^�§K�ftp�B"

¦^( ”a”) ·-�±��gCU��/�l/¤#�èü"Veronica ÚJughead´

ü�§S§¦^'�i|¢¤kgopherþ�èüIK!©�¶"

5. USENET§̂ r&E�"´�a;K�/,��|0(discussion group) "XJs�XÚJ

ø
TõU§K¦^rn!trn!tin!pine§netscape �^���\\½òÑ"

TRN ´rn(readnews) �”threaded”( ©Ù±£��gSë�) ��"z�discussion

thread ´��©Ùä§¤k��)&E(child)l�5�(parent) ©Ù¥©|"~^·-

kµ
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h �Ï

a ¡pattern¿ �ª��

c �/Ö�0IP

= �Ñ�8

_ a Å^�L§¦�X�·-)�

s/w ��©�

q òÑ

Xµcomp.soft-sys.sas!comp.soft-sys.spss´k'SASÚSPSS�?Ø|"sci.math.symbolicK

�ÎÒO�Xmathematicak'"

þ¡A«óä§éuÐÆö5`k
�¡§�§��ª�±{ü/^ü�^�5¢y§

§�¡�browser§Xµnetscape!mosaicÚlynx�§±netscape ��61"ù
^���/Ïu

àI½1I�?1èüö�"

3netscapee§�±��¦^http!ftp!gopher!telnet�·-§��±��Ö�NEWSGROUP&

E§ù���Ð?´�I�àIÒ�±
§�=�/�4��B"netscape¥UaO|¢

~^XYahoo(http://www.yahoo.com)!Lycos�§��/¤gCU��IP(bookmark)§ý�

��/����0"

§3.6.2 A^Þ~

Internet�Ì��õU´&E�D4�u¢§l¤�/&Ep�ú´0�|Î"&E�

SNkX�¯5#ª!2w!<Ô!�#�Ä�!ïÄ¤J!Ñ�!>f,��¶§�¡�

�/õxN0§=©�!(Ñ!ã��>K��«x0�8ÜN§©��¹
�Ù§©��

é�"

O�ÅXÚ�o�&E!¢^óä§S§)ûM^�XÚ¯K§�±ÏL±þóä5

/mu0"Xhttp://wuarchive.wustl.edu§½öÏLarchieÏé"X$1C++��Ö�§SÖ¥

�±�²lÛ?�±��ù
IO�§S"

Internet�±¤���/ãÖ,0µX?1©f)ÔÆïÄ�
),«;¾XK5n�

z(cystic fibrosis)�V¹§�±¼�AO�[�nã!¤�9©z�MEDLINEÁ��§s�

�±���#�ÄÏIPã"

lSASúi�±��SAS��§S"ftp://lib. stat. cmu. edu �±��=IApplied Statis-

tics þ�IO�{!Splus!Minitab��÷§S�"lhttp: //econwpa.wustl.edu/limdep.html �

±��Oþ²LÆ©Û^�LimDep1Ô����`²Ö"Numerical Recipes½�±²cfatab.harvard.edu/nr/bookf.htmlÖ

�"

�«>fe�=uXÚÚ/,��|0�Jø
¥)�¡ïÄ��K§Xþ¡J�

�HEALTH-L"

±þ·�{ü0�
Internet~^�õU§Nõ#óäXJAVA�u�ÌØU��0�"?

\InternetI�3Internet�O�ÅþPkâr§�±²N�)Nì( Modem)!Ethernet/PCMCIA

|Ükþ�§^�kKermit!PC/TCP�"²KermitÚ>{�(dial-in)é�§�±¦^�Ü

©InternetõU�)lynx§�I�PPP/SLIP��±¦^netscape�mosaic"�packet°Ä§S3c503!

{Ip�O�ÅïÄ�¬(NCSA)�FTP�TELNET^��´�¤Jø�§XJa,�§s�

±ïÄ�e§��§S"8c�äÑÖìõæ^Unixö�XÚ"Internet�6uÛ��k

�¦^"
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=N>O�ÅA^¯K�)�(Q&A)

e¡(ÜMS-DOS e~-��¯K§�Ñ}Á5��Yµ

Q . ASCII èL�� �iÎ(XEOT, LF)�¹Â´�oº

A . ùp�ÑÙ=©�¡§��eL"

Q . ��ÑO�Åê�ÎÒLº

A . �eLµ

Q . DOS 5.0 �DOS3.30O\
=
õUº

A . DOS 3.30�éu§±c���§®���õ§�8c^rE,éõ¶DOS 5.0´²DOS

4.x�LÞq�g��"#O\�·-kµDOSKEY!DOSSHELL!EDIT!EMM386!EXPAND!LOADFIX!LOADHIGH(LH)!MEM!MIRROR!QBASIC!SETVER!UNDELETE!UNFORMAT§

ù�Ø�)CONFIG���¡¤��U?"EMM386.EXE§´�VCPI�oN�EMS+n

§S§^uòXMS=�p�¬UMB§LOADHIGH 9DEVICEHIGH�òTSR 9��°Ä

§SC\UMB",	§DOSSHELL�OPTIONSe�ENABLE TASK SWAPPER�-¹õ

?Ö��õU§¦PC?1c��?n¶�|±p�2GB�M�©«¶DOS|±/? Î¯·

-¤Iëê§¦^MIRRORé©«L?1Ö�°±�¾Ó�"

Q . XÛ����XÚ�º

A . ¦^�Å�§Ï~A�k���M�DOSXÚ���Ó�XÚ�"éu#��^DOS�

�ªz·-FORMAT\ëê/S)¤XÚ"½ö^/B ëêý3�m�§^SYS d: ·-(

ÜCOPY·-rCOMMAND.COM·-��8I�þ"#�DOSU?
SYS �õU"¦

^SYS·-��XÚ��§~~w«No room on destination disk for the system ´duX

Ú©�¤3Ú�«�Ó^�§k�=¦w«SYSTEM TRANSFERRED§EØUéÄ§

3^M�þ�±Ñyù«�¹"ïÆ^NORTON �^�?1?n"X|^NORTON 4.5

¥�NDD§JCommon Solution§Make a Disk Bootable"ÃþÃ^�!̂ �þÃÙ¦SN§

K�^FORMAT [d:] /S �XÚ�"�k�«�¹´du,«�Ï��
M�©«^S

�Ø§�^PARTED^�Å�§§3�¢DOS3.2�¥^PFC.BAT©�N^"

Q . ¦^O�Å�M�XÚØUgÞ§XÛ?nº

A . ~�´du^��Ï"e´XÚ©���§KA#��COMMAND. COM Úü�Û

¹©�(^SYS [d:])"edu¾Óa/¦©«&E¿�§K�^^�PARTED.EXE§�

�ö��e§¯K  Ò�±)û"e¯K��§KïÆ��e$?�ªz"k�^

�&E¿�éõ§��±^NORTON NDD ¥�RECOVERõUé£f8¹§8¹·¶

�DIRXXXX§ÏLÙ¥�©�(½ý¢�8¹¶§^PCTOOLS½DOS6.0�MOVEõU

òf8¹U£�¶"

Q . DOS �·-éõ§JuPÁ§k{B��{íº

A . '�Ð��{´¦^DOS 5.0§Jø
HELP ·-§3XÚJ«e�\��·-§XÚ

�Ñ��DOS ·-��ü½L§�\·-HELP \þA½·-K�Ñ�A·-�^{§
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L 3.5 ASCII èL[0-127]

ASCII Hex �� ASCII Hex �� ASCII Hex ��

iÎ è iÎ iÎ è iÎ iÎ è iÎ

NUL 00 Null + 2B V 56

SOH 01 Start Heading ’ 2C W 57

STX 02 Start text - 2D X 58

ETX 03 End text . 2E Y 59

EOT 04 End transmission / 2F Z 5A

ENQ 05 Inquery 0 30 [ 5B

ACK 06 Acknowledgment 1 31 \ 5C

BEL 07 Bell 2 32 ] 5D

BS 08 Backspace 3 33 ^ 5E

HT 09 Horizontal tab 4 34 _ 5F

LF 0A Line feed 5 35 ‘ 60

VT 0B Vertical tab 6 36 a 61

FF 0C Form feed 7 37 b 62

CR 0D Carriage return 8 38 c 63

SO 0E Shift out 9 39 d 64

SI 0F Shift in : 3A e 65

DLE 10 Data link escape ; 3B f 66

DC1 11 Device control 1 < 3C g 67

DC2 12 Device control 2 = 3D h 68

DC3 13 Device control 3 > 3E i 69

DC4 14 Device control 4 ? 3F j 6A

NAK 15 Neg.acknowledge @ 40 k 6B

SYN 16 Synchronous/Idle A 41 l 6C

ETB 17 End trans. block B 42 m 6D

CAN 18 Cancel data C 43 n 6E

EM 19 End of medium D 44 o 6F

SUB 1A Start special seq. E 45 p 70

ESC 1B Escape F 46 q 71

FS 1C File separator G 47 r 72

GS 1D Group separator H 48 s 73

RS 1E Record separator I 49 t 74

US 1F Unit separator J 4A u 75

SP 20 Space K 4B v 76

! 21 L 4C w 77

” 22 M 4D x 78

# 23 N 4E y 79

$ 24 O 4F z 7A

% 25 P 50 { 7B

& 26 Q 51 — 7C

’ 27 R 52 } 7D

( 28 S 53 ~ 7E

) 29 T 54 DEL 7F Delete

2A U 55 -rubout
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L 3.6 O�Å�ê�L

ê8 cM {� ê� �ÆPê{

Quinillion Exa E 1,000,000,000,000,000,000 1E+18

Quadrllion Peta P 1,000,000,000,000,000 1E+15

Trillion Tera T 1,000,000,000,000 1E+12

Billion Giga G 1,000,000,000 1E+9

Million Mega M 1,000,000 1E+6

Thousand Kilo K 1,000 1E+3

Hundred Hecto H 100 1E+2

Ten Deka Da 10 1E+1

One 1

Tenth Deci d 0.1 1E-1

Hundredth Mili m 0.001 1E-3

Millionth micro � 0.000 001 1E-6

Billionth nano n 0.000 000 001 1E-9

Trillionth pico p 0.000 000 000 001 1E-12

Quadrillionth Femto f 0.000 000 000 000 001 1E-15

Quantillionth atto a 0.000 000 000 000 000 001 1E-18

XµHELP DIR§½DIR/?"ØÙG=©�§Ø���Úf��`²Ö"�DOS 6.0q¦ù

«�Ï�\�õ",	§DOS �·-¦+éõ§�²~¦^�ÒÙG
"

Q . Abort, Retry, Ignore, Fail ? ´Û¿gº

A . DOS $1�Ø&E§�ï§Á§�Ñ½Ã�"±DIR �~§^§w«,�°Äìþ

��8¹§�T°Äì�¿�O�Ð§K�±�A(bort)§�Ð��2�R(etry)§�©�

�§^I(gnore) K�±aLÑ��Ü©"3���ªz��8¹�§w«General Failure

Error§K�F(ail)§��Ñ\k�°Äì�¶i"

Q . �o´DOS ©��«?

A . �)©�¤3�^�!´»Ú©�¶§XC:\DOS\ FORMAT. COM L«C: �þDOS 8

¹e�©�FORMAT.COM§§^u^��ªz"

Q . �o´©�á5§XÛUCº

A . DOS ©��á55½
©��A«A5§XA (Archive) L«?UP¹§R(Read-only) L

«�Ö§H (Hide) L«Ûõ§�±¦^ATTRIB ·-5UC§�{´3©��«c^ù


PÒ§\þcM��(+) ½��(-)§XDOS 5.0 e¦^·-ATTRIB +H CONFIG.SYS

ò¦^XÚ��©��Ûõá5§�1�¦^DIR·-ÒØ��
§±c���DOS�

^CHKDSK /V 5*	½¦^PCTOOLS �óä"ATTRIB ·-�±é��8¹?1ö

�§�Ø�½á5�^©��«�òw«yk©��á5"DOS 6.0�ATTRIB·-O

\
éÛ¹á5�ö�§��±3DIR·-¥¦^DIR /A[á5]5w«§XµDIR /AH"
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Q . XÛíØBACKUP.XXX ©�º

A . 3¦^�p���DOS?1BACKUP�§̂ �SN�CONTROL.###ÚBACKUP.###§

�íù
©��§O�ÅJ«Access denied§¢Sþ´é§�?1
�o§�^ATTRIB

-R <©�¶> kr©�á5U¤Ö�§2íØ�"

Q . duö�Ø&§íØ
I��©�§TNo�º

A . �±¦^PCTOOLSÚNORTON�óä^�Jø�UNDELETEõU§3DOS 5.0½6.0e

^UNDELETE.EXEéØí©�?1¡E"íØ©�¢Sþ�´3©�þ�
íØIP§

�?1¡E§�«©�¶�Äi1§Ù{©�¶!*Ð¶þ�3"5¿e�í©���

m®�Ó^§K�í©�ØU¡E"��.íØ©�§̂ NORTON ��WIPE õU§ù

�Ã{UNDELETE"k����UØ�ªz§¦^DOS 5.0Ú6.0�UNFORMAT.COMó

ä��±¡E��ªzc�G�"

Q . ^�)¤�êâ½(J��§����Ü^�þ��ØeNo�º

A . �©êâ��§�±Äk�Ä©��Ø "XPKARC.COM§SédBASE0êâ¥©�

$��±Ø ��k�5�90�§Ø éu�äDÑ�ék7�"¦^PAK.EXE �^

����)¤��1©�§3�m�5©��§�±Ø^�5�Ø §S§éu^�Ñ

uéB|"Ø�~^�êâ3���§ïÆ�?1Ø ±!�^��m"

k�ÿØ ��©�E,��§�Ø �{�7s�§ù��°A�¦^BACKUP

·-§T·-dDOSJø§Ù¹Â´���°§·-�ª�BACKUP [d: ] path\filename.exe

[/s] [/a] [...] [d:] ·-§=r�M�þ�©�ëY�°�^��þ§��Ü^���

�mØ
�§XÚJ«�e�Ü�§���°(å"ù��Ð?´¿©|^
^�§"

:´��°��ã�m�§Ù¥�Ü^�Ñy¯K�'�SN¬ÉK�"5¿ù�)

¤�©�²~�£Ø�M�§Ù�Ï3uvk¦^[/s] ëê§�«©�ëÓ¤3´»

�å��"qù����§^�þ�8¹�©�¬¿�§�^�vk�ªz�§�±

�½[/f] ëê�½�ªz§ù�3DOS 5.0 e�±>�ªz>��§��±¦^[/a] ë

ê§ù��±�k�°��"UY�°",	§T·-�kÙ§�^{§�ë�DOS `

²Ö"ØÓDOS ��mBACKUP ©�~ØoN§A��Ó���RESTORE ©���

�§½ö¦^Ù¦óäXFASTBACK§PC-BACKUP §SAS kgC��°óä"DOS6. 0

¦MSBACKUP·-?1�°§ÙõUaquFASTBACK§Ó�DOS6.0�RESTORE.EXE

oNÙ§����°©�"

Q . ¦^M��§�m�,Ø
§´No�£¯º

A .   ´duq(Cluster) �¿�§ù��±^DOS �CHKDSK [d:]/F §J«s´Är¿�

�q�¤©��§£�No"ïÆd·-²~¦^"3DOS6.0¥Jø
DBLSPACE¢^§

S§�¦¤¦^����^�mO���"�
�¡��²�A�§SØ�"5¿¿�

ÚqT�±^5é£¿��©�§XoÏ²~Ñy��y�§̂ CHKDSK½RECOVER·

-ék^"

Q . O�Å$1�§w«�¸�mØ
No�º

A . ù3�ä�¸eÒ¬-�§AéXÚ��©�CONFIG.SYS SN?1UÄ§O\·-

XµSHELL=C:\DOS\COMMAND.COM /P /E:256"
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Q . XÛ\¯^�����Ýº

A . f�>O�Å�^r§  ´k�ªz�Ü��§,�^·-XCOPY A:*.* B:§ù�

é¤�§�N´¦Kf8¹�SN§ïÆ¦^DOS XÚJø�DISKCOPY ·-§T

·-^u����§AO´XÚ����"�3p������  E,��ng�"

¢Sþ§�±¦^PCTOOLS óä�^�ö�õU"^�´ýk�½*ÐS�EMS§e

O�Å�RAM ��§���g=w�¤"©zþk¢^��{§Ø��Á"

Q . XÛ��f8¹�SNº

A . �±¦^DOS Jø�COPY·-§�ù  ¬¢¦f8¹�SN§e´����K

^DISKCOPY ·-§e=�f8¹§ïÆ^XCOPY /S [/E]·-"§�±��)¤f

8¹§f8¹�SN�Ø´¢¦"|^XCOPY �±^�E,�ÀJ�§X�½��A

½FÏ±��©��§�ë�DOS `²Ö"

Q . XÛ¦¯íØi@f8¹�SN?

A . 0��«^PCTOOLS��{"Äk3§�^�õU¶e¦^�é(FIND)§d�UìJ«

�Ñ�¶Ú�Ïé�SN(8¹¶)§�w«8¹«�ÀJ?6(EDIT)ëìÙ8¹á5I

P,r8¹á5C�©�§?U���§òÑPCTOOLS§íØ©�§2$1DOS�CHKDSK/F§

3J«e£�Nr^�¥�¿��q?Ð=�"

DOS 6.0 Jø
��#�·-DELTREE§�^uíØ8¹ä"T·-ØÉDOS �

����"

Q . �?6�?�©�No�º

A . ù�^{ØÊH§��¦^§A�¦^EDLIN /B ��ª"Ï~�©�(åÎ´^Z§�

�^�Ö�©��d��§EDLIN��ù�^{KØ,§Ù§�XPCTOOLS�©�

ö���±��"

Q . XÛ3p�°Äìþ�ªz$��º

A . �é^Format ·-1ëêµe´5.25�§KA^Format [d:] /4§e´3.5 �§K^Format

[d:]/n:9"d�ëê�(J´�ªz¤360K Ú720K �§Ù¦�¹��aq?n"3DOS

5.0 Ú6.0e§k���B�?n�{§=�½[/F:size] ëê"ýk¦^FORMAR /? ·-

k�A�J«"

Q . �
^��¶4ã/N��<º

A . ïÆ3$1^��c§ýkN\GRAPHICS§,�¦^¶4�<"XBASIC �ã/Ú8

�ò0��Stata^��ã/Ò�±ù�<Ñ§��Ð�´|^^��k�õU§XStata

¦^GPHDOT ÚGPHPEN"

Q . 3Ü©G�$1¥©^�§òÑ^��O�Å¶41IwØ�No�º

A . Nõ<æ^9éÄ��{§¢SþØ7ùo�"��¦^eã·-=�µMODE 80

½MODE CO80"�
ÇiXÚXé�e§¦^MODE·-�JØ²w§�Á±WordPerfect

5.1 ¥�CURSORóä"
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Q . ¦^WordStar �§ØUNÙ¦8¹�©�§N�âUN^Qº

A . ù´�^WordStar 3.x ���¹"ù��±^DOSJø�óä§rf8¹�°ÄìéX

å5§X�f8¹C:\USER �G�§K�^SUBST G: C:\USER§�3config.sys ¥A\

þLastdrive=G"@o3?6�^G:©�¶=�"½�^c¡0�L�APPEND ÚPATH

�|Ü"5¿3WordStar 4.0 ±��Ø7ùo�"

Q . 3Wordstar ¥§XÛ��Ý/¬º

A . A�^^KN r¬½ÂU¤��ª§E,^^ KB Ý/¬�¬��þ�§̂ ^KK ½Â¬�

me�"Ý/¬�ö�Ó1¯"¬ö�±PEII ^���(¹"

Q . ^��^��(J©���§?6^�NØ?No�º

A . 3©����°�N´Ñyù«�¹"�Ð´;�da¯K�Ñy§-���^¢^

�p?�ó§S½^��?1{ü�Ö�§l©¤�©�?1?n"Xe¡��§

SrHUGE.LST©¤PART1.LST�PART2.LST©�"

100 REM ©�©�§S�1993.11.12

110 OPEN ”I”,#1,”HUGE.LST” ’�m1ÒÏ���Ñ\

120 OPEN ”O”,#2,”PART1.LST” ’�m2!3ÒÏ���ÑÑ

130 OPEN ”O”,#2,”PART2.LST”

140 I=0 ’Oêm©

150 WHILE NOT EOF(1) ’©�(åKÊ�

160 LINE INPUT #1,LINE$ ’Ö��1

170 I=I+1 ’IP�1

180 IF I>6000 THEN 200 ’�=��©�?

170 PRINT #2,LINE$ ’�12Ò©�PART1.LST

180 GOTO 200

190 PRINT #3,LINE$ ’�13Ò©�PART2.LST

200 WEND

210 PRINT CHR$(7);”END” ’�$¿(å§S

END

§Sæ^GWBASIC�¤§(J´)¤�1��©�k60001§̂ ��±�É"

Q . BASIC §SÚ(JXÛ�<º

A . ^LLIST=�§BASIC$�(J^PRINT§��±^PRINT�OLPRINT§�{´3IBM

PCÅþ^^*½SysRq"

Q . ~�O�Å¥ôÚ�=©¶§NoÈ{º

A . ke¡�Løë�§X3FoxBASE+¥�«ôÚ{ü� �§^SET COLOR �½"

3DOSeé^ôÚ�^ANSI.SYS°Ä§S"

Q . SAS �OUTPUT I��Ñ�©�§3�<�  »´r�§TNo�º
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L 3.7 ôÚ�¶¡

?Ò =©¶ È ¶ ?Ò =©¶ È ¶

0 Black çÚ 8 DarGray ��Ú

1 Blue =Ú 9 LightBlue f=Ú

2 Green ÉÚ 10 LightGreen fÉÚ

3 Cyan �=Ú 11 LightCyan f�Ú

4 Red ùÚ 12 LightRed ®ùÚ

5 Magenta �ùÚ 13 LightMagenta fùÚ

6 Brown kÚ 14 Yellow �Ú

7 LightGray f�Ú 15 White xÚ

A . ù´duSAS �
(J�w«�B§r�����¤21§Ï~��<Å��´66 1"

�SAS3z��m©?\
�<r�Î^L§¤±�;�ù�¯K§�3SAS$1�Ò

|^OPTIONS�é§r�����
§Ó�3(J�Ñ�§Ø���<§k^?6^�

XPEII rr�Î�K"SAS ���!1°ÀJé�w�)¤L§XPROC TABULATE

�K�´é��"3SAS����±�K§�{´§ýkr(J©�ÑÑ���	Ü©

�§,�3§S?6I�N\§�1I�I�·-1§¿¦^·-CHANGE ’^L’ ’ ’ ALL

"XéSPSS/PC+ ��ÑÑ©�?n�{aq"5¿ù
ö�¥^L �¹\�{´kU

4���ALT �§2����þ�êi12§,�¦Ãlm��§Ù§ASCII è�¹\�

d��"

Q . SAS �$1(J�±>$1>�Ñ½�<íº

A . 3SAS�±^PROC PRINTTOL§§ïÆ3$1(J'�õ�¦^TL§§Ï�OUTPUT

I�Ñ��1ê´k��"dL§��ª´PROC PRINTTO PRINT=’©�¶’ LOG=’©

�¶’;RUN;X�r$1&E�<Ñ5§KJLOG=’PRN:’ =�"eE�3LOG I�Sw

«§KE^PROC PRINTTO; RUN;

Q . �o´p��À§No¦^º

A . p��À(cache) ´RAM ¥���«�§^u�Ñ²~¦^�&E§l~��¯^��

gê"3WINDOWS 3.X!DOS 5.09DOS 6.X¥�SMARTDRVU
ý�¦^cache"DOS

^u�À��{�k3CONFIG.SYS ¥��BUFFERS= À�§3CONFIG.SYS ½·-

é^FASTOPEN ��"y3~^^�120 MB ±þ�O�Å§�±��BUFFERS=50 ±

þ"PCTOOLS ¥�PC-CACHE óä9NORTON ¥�NCACHE Ñ�±^up��À"

Q . XÛ��ØÓ�$1�¸º

A . DOS 6.0±e�XÚ§ØÓ����±��3ØÓ�©�CONFIG. SAS§CONFIG.WPS§CONFIG.NET

�"duXÚ¦^CONFIG.SYS§K�^ØÓ��©�O�§¦^�k^·-µCOPY

CONFIG.XXX CONFIG.SYS ?19éÄK��k�"

3MS-DOS 6.0®éù«Ø²L��{?1
U?§Ø=¦CONFIG.SYS¦^�·-

Oõ§�#N3õ«��¥?1ÀJ"�¡´��^~µ
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[menu]

menuitem=English

menuitem=Japanese

menucolor=15,1

numlock=off

[common]

FILES=60

buffers=20,0

FCBS=4,0

shell=c:\command.com /e:512 /p

[English]

DEVICE=C:\DOS\himem.sys

DEVICE=D:\DOS6\EMM386.EXE HIGHSCAN 1536 RAM

DOS=high,UMB

DEVICEHIGH /L:1,3136 =C:\LADDRV.SYS /D:5

lastdrive=Z

[Japanese]

country=081,932,c:\dos\country.sys

device=d:\dos\$font.sys

device=d:\dos\$disp.sys

device=c:\dos\limsim.sys 1024

device=d:\dos\$ias.sys /x=1

device=d:\dos\$iaeskk.sys /x=1 /h=1

device=d:\dos\$prnuser.sys

install=c:\dos\keyb.com jp,932,c:\dos\keyboard.sys

INSTALL=D:\DOS\IBMMKK.EXE /T /K /M=J /S=D:\DOS\$MULTDCT.PRO

3[menu]À�e½ÂøÀJ���§^menuitemäN�½��·-"ù�XÚgÞ�X

ÚÄk�ÑJ«øÀJ"DOS6.0�CONFIG.SYS©��#Néêi��£½�Ä?1`

²"

Q . ©z¥~Ñy�
=© �§U?1�e)ºíº

A . ùp�Ñ�Ü©§�±��O�Åc;§�
^��� �8¥��ÖN¹¥0�"
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IBM ISû^Åìúi

PC �<O�Å

EBCDIC *Ð��?�?è��?���è

ANSI {II[IO�¬

ASCII {IIO&E��è

RAM �Å�¯�Ñ

ROM �Ö�Ñ

PROM �?§�Ö�Ñ

EPROM ���?§�Ö�Ñ

OS ö�XÚ

DOS ^�ö�XÚ

DEC êi��úi

MIPS z¦z�g�-

MVS õJ[�Ñ

MVS/TSO õJ[�Ñ/©�ÀJ

SQL (��Î�ó

VAX J[/�*Ð

VAX/CMS VAX �è+nXÚ

VAX/VMS VAX J[S�XÚ

VM/CMS J[Å/é{i�XÚ

FAT ©�©�L

CGA ã/·�ì

EGA Orã/·�ì

VGA Àªã/·�ì

EMS *¿S�+n

XMS oÐS�+n

API A^§S��

GDI ã/����

CD-ROM 1�

DBMS êâ¥+nXÚ

DB2 IBM êâ¥XÚ

NFS �ä©�XÚ

DCA ©�SNNX

RFS �§©�XÚ

LAN ÛÜ�

VISCALC >f�LVISCALC (�ÀO�ì)

HPGL ¨Êã/�ó

CGM O�Åã/¥m©�

TIFF IPK�©��ª

TSR S�73

OEM ��)��[
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�Internetk'�{�Xµ

AIX - IBM mu�Unixö�XÚ

anonymous FTP - ØP¶FTP

BITNET - Because It’s Time Network

�
���ä

CERN - European Centre for Particle Physics

î³âfÔn¥%§a¬

Client - ÏL�ä�ÑÖì�¦ÑÖ�§S

Domain - DNS�·¶a

DNS - Domain Name System

�gªXÚ·¶XÚ

Driver - ��	�½Ñ\ÑÑ(I/O)��§S

EARN - European Academic Research Network

î³��ïÄ�ä

EMBnet - European Molecular Biology Network

Ethernet - �äÔnÚêâó���IO

FTP - File Transfer Protocol

HTML - Hypertext Markup Language

HTTP - Hypertext Transfer Protocol

�©�=��Æ

Hypermedia - õxN�©�

Hyperlink - 3�ä(Web)þü�é��'é

Hypertext - �¹�Ù§©�ó����AÏ©�

Interrupt - ¥ä§�«5¿�&Ò

IP - IOInternet�Æ

IRIX - SGI¤mu�UnixXÚ

LAN - Local Area Network

Û�

MIME - Multipurpose Internet Mail Extensions

õ^åe�*Ð

NFS - Network File System

�ä©�XÚ

NNTP - News Network Transfer Protocol

D4�E©���{

Packet - �^�ä&E§�)Þ!�¯&EÚêâ

Protocol - ü�O�Å��&E7L�Å�5K

Server - Jø�rÑÖ�§S

SLIP - Serial Line Internet Protocol

G1��Æ



§3.6 Internet {0 105

SMTP - Simple Mail Transfer Protocol

{üe�D4�Æ

Subnet - ´3internetworkS�ÛÜ�ä

TCP/IP - Transmission Control Protocol/Internet Protocol

DÑ���Æ/Internet�Æ

TELNET - Internet �§ªàë��IO�Æ

ULTRIX - DEC¤mu�Unixö�XÚ

Unix - Bell ¢�¿mu�ö�XÚ

URL - Uniform Resource Locator

Ú�]½ 

VM - IBMmu�ö�XÚ

VMS - DECm�ö�XÚ

WAIS - Wide Area Information Server

2�&EÑÖì

WWW - World Wide Web

�¥&EXÚ

Q . �¯¹Ä�archieÑÖì?

A . õê/��±dInternetXÚ�½§�k�I�^r�½§§�´µ
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archie.au 139.130.4.6 Australia/New Zealand

archie.edvz.uni-linz.ac.at 140.78.3.8 Austria

archie.univie.ac.at 131.130.1.23 Austria

archie.uqam.ca 132.208.250.10 Canada

archie.mcgill.ca 192.77.55.2 Canada

archie.funet.fi 128.214.6.102 Finland/Mainland Europe

archie.univ-rennes1.fr 129.20.128.38 France

archie.th-darmstadt.de 130.83.128.118 Germany

archie.ac.il 132.65.16.18 Israel

archie.unipi.it 131.114.21.10 Italy

archie.wide.ad.jp 133.4.3.6 Japan

archie.hana.nm.kr 128.134.1.1 Korea

archie.sogang.ac.kr 163.239.1.11 Korea

archie.uninett.no 128.39.2.20 Norway

archie.rediris.es 130.206.1.2 Spain

archie.luth.se 130.240.12.30 Sweden

archie.switch.ch 130.59.1.40 Switzerland

archie.nctuccca.edu.tw Taiwan

archie.ncu.edu.tw 192.83.166.12 Taiwan

archie.doc.ic.ac.uk 146.169.11.3 United Kingdom

archie.hensa.ac.uk 129.12.21.25 United Kingdom

archie.unl.edu 129.93.1.14 USA (NE)

archie.internic.net 198.49.45.10 USA (NJ)

archie.rutgers.edu 128.6.18.15 USA (NJ)

archie.ans.net 147.225.1.10 USA (NY)

archie.sura.net 128.167.254.179 USA (MD)
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§4.1 SAS XÚ�Ú

§4.1.1 {0

SAS �@d{I�k(North Carolina) �A.J. Barr ÚJ.H. Goodnight �u8�c��O"

8c§§®¤�8õ«õUu����õ�A^XÚ§¿�ú@�1o�O�Å�ó��

L"SAS úiu1976 c|¤§oÜ�3{I�kCARY§3.�/Ñk�A��¯Å�"

• SAS �Ä�õUÌ�k±eA��¡"

• êâ�¹\(data entry and retrieval)

• �w>�(report writing)

• ã/(graphics)

• ÚO©Û(statistical analysis)

• û�Oy�ýÿ( business planning and forecasting)

• A^mu(applications development).

VAX/VMS SAS 6.07õU�£ãéÐ/`²
ù�:(d?==âÑ
êâ©Û)§§�

´µ

ï��©Ûóä(Modeling & Analysis Tools)

�8+n(project management)

�þ��(quality improvement)

Oþ²LÆ��mS�(econometrics and time series)

êâ©Û(data analysis)

£8©Û(regression)

��©Û(analysis of variance)

©aêâ©Û(categorical data analysis)

Ä:ÚO©Û(elementary statistics)

õ�©Û(multivariate data analysis)

¢^§S(utility)

�mS�(time series)

àa©Û(clustering)

)�©Û(survival analysis)

�O©Û(discriminant analysis)

�§|(systems)

��ã(control charting)

ýÿ(forecasting)

¢��O(experimental design)

109
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ûÖA^(financial application)

$ÊÆ(operations research)

�pªÝ
�ó(interactive matrix language)

SAS �õUdÙ�A��¬(products) ½�¬�¤§�Ì���¬kµ

SAS/BASEµÄ:�¬§́ ��Ï^�êâ+n!¹\Ú�wÖ�óä"

SAS/STATµÚO�¬"SAS ��Ü©ÚOõU²d�¬¢y"

SAS/AFµ�¶4�pªA^muóä§^u��èü!�O�ÆÚ9��Ï"

SAS/FSPµêâ¹\!�Î!Ö&!�w�¬

SAS/GRAPHµ±ã�¬"

SAS/IMLµÝ
§S�ó(Interac-tive Matrix Language)"

SAS/ETSµ�mS�©Û!ýÿÚOþ²LÆ©Û

SAS/ORµ$ÊÆÚ�8+n"

SAS/QCµ�þ��"
Ù¥Ä:�¬´$1SASXÚ¤7I�"

SAS/RTERM�¬§́ ��ªà�ý§S§U¦PCÅ�)p©EM�ã/§�¦�Å�

B/�VAX ��.Åé^"Ù§��¬kµ

SAS/ACCESS JøØÓXÚ9©�m�ß²��§XµMVS!CMS!VSE!OPEN VMS

VAX!OPEN VMS AXP!Solaris!HP-UX!RS/6000 AIX !OS/2 !Windows !Windows NT"
SAS/ASSIST èü°Ä�^r��

SAS/CALC >f�L

SAS/CONNECT ©Ù?n^�

SAS/CPE O�ÅXÚµd!õU5yÚ�ä+n

SAS/EIS ûü&EXÚmuóä

SAS/ENGLISH �ÎÚ�w�g,�ó��

SAS/GIS �m/nêâ©Û

SAS/IMAGE êiÚ×£ã�?n

SAS/INSIGHT �pªã/§S

SAS/LAB �pª�Ú§S

SAS/NVISION n�ã/§S

SAS/PH-Clinical �ÔÚ)ÔEâ1�^§S

SAS/SHARE �äêâ��^�

SAS/TOOLKIT §Smuóä�

SAS/TUTOR �Æ

SASr��õU´ÏLSAS§S�¤�"SAS§S´�éSASXÚ��-S�"Ù§S

?��~{B§Ì�d�þ�êâÚ(DATA STEP) ÚL§Ú( PROC STEP)|Ü¤"êâ

Ú´SAS §S¥�)êâ8�Ü©§SAS êâ8´��dSAS XÚ�)�äkAÏ|��

©�"SASL§(procedures)´ýk�Ð�§S§�±�^uéSASêâ8?1�«ö�"L

§Ú´SAS §S´N^SAS L§�Ü©"

SAS ^�?1ÚO©Û¿�==ÄuÚO�¬"Ù¢��O�^SAS/STAT ÚSAS/QC

�¤§Ù�mS�©ÛK¦^SAS/ETS"êâ�ö��£ãÌ�^SAS/BASE"¦^SAS/BASE

ÚSAS/STAT ?1£ã~~(ÜSAS/GRAPH"�Ùéù
�¡Ñ�0�"SAS ^�éù
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�¬ÑJø
´L�¢~§�Ù��ÞÑ5"

§4.1.2 SAS �$1

SAS kn«~^�$1�ªµ

1. SAS -NODMS (Ø¦^w«+nXÚ)§3¯Ò(?) J«e�g�\SAS ·-"·-�

m±©Ò(;) ©m"ÙA:´>�1>��w�1(J§��!�S�"dó�G�

±ENDSAS; �éòÑ"

=~4.1>�)1-200 �þ!©Ù��Åê§�XÚ��©�¶´RAND.SAS§ÙSN

Xeµ

data rand;

do i=1 to 10;

y=int(200*ranuni(123)+1); output;

end;

proc print; var y;

run;

�\�-§D:\SAS>sas -nodms

XÚw«µ

NOTE: Copyright(c) 1985,86,87 SAS Institute Inc., Cary, NC 27512-8000, U.S.A.

NOTE: SAS (r) Proprietary Software Release 6.04

Licensed to MINISTRY OF PUBLIC HEALTH, Site 15670003.

NOTE: Additional user information:

the Ministry of Public Health, P.R.C.

NOTE: AUTOEXEC processing completed.

1? %include rand;

NOTE: The data set WORK.RAND has 10 observations and 2 variables.

NOTE: The DATA statement used 10.00 seconds.

SAS 15:52 Wednesday, June 3, 1992 1

OBS Y

1 151

2 65

3 36

4 182

5 72
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6 45

7 158

8 80

9 25

10 38

NOTE: The PROCEDURE PRINT used 4.00 seconds.

2? endsas;

NOTE: SAS Institute Inc., SAS Circle, PO Box 8000, Cary, NC 27512-8000

D:\SAS>

§S¥¦^%include �éN^rand.sas $1"

2. SAS <SAS§S¶> aqu1�«ó��ª§c·u¦^¥©XÚ�"$1(å§SAS

gÄòÑ"�1�¹�±d.LOGwÑ§�â$1(J§��N^¥©?6^�§?U

§S"XÚ$1�(J�u.LST ©�¥"y$1§SRAND.SAS§¦^·-D:\ >SAS

RAND <Enter>§(J��3RAND.LST§$1&EP¹3©�RAND.LOG"

D:\SAS>sas rand

NOTE: Copyright(c) 1985,86,87 SAS Institute Inc., Cary, NC 27512-8000, U.S.A.

NOTE: Source statements read from file D:\SAS\RAND.SAS,

log listing written to file D:\SAS\RAND.LOG,

procedure output, if any, written to file D:\SAS\RAND.LST.

$1(J��3©�RAND.LST ¥§RAND.LOG ��XXÚ$1&E"

3. SAS ½öSAS -DMS (%@�ª)§?\SAS�w«+nXÚ(DMS) e"±I�·-1½

$1§SS�ENDSAS �éòÑ½3I�·-1þ�BYE!ENDS òÑ"3VAX Åþ§

e¦^ªàVT382§K¦^·-SAS /FSD=VT382 ?\d�ª"y$1RAND.SAS§�

±3§SI·-1þ¦^·-INClude ’RAND.SAS’§,�¦^J�·-SUBMIT"��

3§S«¦^%INCLUDE ’RAND.SAS’; ¿J�$1"d�ªp��üÚ(SUBTOP)!è

üª(AF ½MENU) Ú�g5J�(SUBMIT)"W¿ª�1PROC UNIVARIATE �w«X

eµ

UNIVARIATE: DESCRIPTIVE STATISTICS

Command ===>

PROC UNIVARIATE DATA =

-----------------

Printed output options:

NOPRINT [ _ ] No printed output.

PLOT [ _ ] Stem and leaf and other plots

FREQ [ _ ] Frequency table
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NORMAL [ _ ] Test statistic for normal distribution

VARDEF = ________ Divisor for calculation of variances.

Choices: DF N WEIGHT WDF

ROUND = ___________________ Units to round variable values;

VAR .............................................................. ;

BY .............................................................. ;

ID .............................................................. ;

FREQ ........ ;

WEIGHT ........ ;

ã4.1(a) SAS W¿ª$1^~

1�¶�SN�µ

Output data set and output options:

OUTPUT OUT =

-----------------

Enter the output options as: ’keyword’ = ’varname(s)’, where

’keyword’ represents a statistic and ’varname(s)’ are the names of

the variable or variables to contain the statistic.

Some keywords are:

N NMISS NOBS MEAN SUM STD VAR SKEWNESS KURTOSIS SUMWGT MAX MIN RANGE

Q3 MEDIAN Q1 QRANGE P1 P5 P10 P90 P95 P99 MODE SIGNRANK NORMAL.

Enter the output options:

.................................................................

................................................................. ;

ã4.1(b) SAS W¿ª$1^~(Y)

+nXÚkeZ�I�§�Ï~�kOUTPUT (ÑÑI�)!LOG (�¹I�)!ÚPGM (§

SI�)�-¹"OUTPUT ��$1�(J§LOG ��$1&E§PGMK^u§S?6"k

'�I��kµHELP (�ÏI�)!AF (9ÏI�)!MENU (W¿ª�1)!CATALOG (8¹©

�)!LIBNAME (¥I�)!DIR (8¹I�)!VAR (CþI�)!TITLE (IKI�)!FOOTNOTE

(�5I�)!NOTEPAD (P¯I�)!KEYS ( õU�I�)!OPTIONS (ÀJI�)!SETINIT

(Ð©zI�)"§�k�
�Ó�·-§éÙõU½���8a§�/w«0�aI��m

kÙAk��g'X"

ù
I���1µ
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• ©�+n·-(copy, delete, file, formname, free, include, lock, print,prtfile, save, sprint,

wpopup)

• I�+n(autopop, bye, cancel, clear, command, details, end, endsas, home, icon, keydef,

zoom, next, pmenu, prevcmd, prewind, purge, reshow, scrollbar, status, update, x, zoom)

• I���� ���(cascade, resize, tile, wdef, wgrow, wmove, wsave, wshrink)

• ôÚ(color)

• EÄ(backward, forward, hscroll, left, n, right, top, vscroll)

• ©��Ñ�}b(mark, pclear, plist, smark, store, unmark, cut, paste)

• |Ï(bfind, change, find, rchange, rfind)

Ù¥�ê·-ØU3PCþ¦^§3PC SAS I�·-�kclock§w«�§�I�¤^

·-Ñk�É"

3��I��·-1�\I�¶K?\�A�I�"X3PGM �·-1þ�\KEYS§

,�£�§K?\KEYS I�§w«�c�õU�½Â½UCõU�½Â§òÑ��±

^CANCEL ½CAN/QCAN 5�ï½ö^END �ÑõU�"3·-1þ��±^©Òm�

Nõ·-§ëY�1"

3SAS §SS�1I�·-�^DM ·-"?\�ÏI��k±eJ«§�±�A�

�SAS XÚ�õU"X§Sdm”log;clear;output;clear;pgm”; �±��©�CLEAR.SAS ¥§#

§Sc¡\þ%INCLUDE CLEAR; �é§Kk�Ø-¹�n�I�®k�SN§NÁ§S

�ék^"

3I��·-1þ�\HELP <L§¶>§�á=w«A½L§��{"�UìI�J

«?\õ���Ï�§�±^=x òÑ½^F10/END �£�þ?�Ï¶4"

PGM I�~^u§S?6§k�@���1?6·-§ù
·-�±ýk3KEYS I

��Ñå5"3·-1þ~^·-kµCAPS, FILL, RESET, NUMBERS§êi«¦^�·-

kµM,MM(£Ä)!C,CC (��)!D,DD (íØ)!R,RR (E�)!A ( ��!£Ä��1�)!B

(��!£Ä��1c)!I (�1��(1c�\�^IB)"Ù¥ü�i1KI�3ØÓ1Ò^

üg"��±^D[1ê]!C[1ê]!M[1ê] �½�ö��1ê"NUMS!TABS!COLS§©O

��§S1�w«!Iº9�IÝ§3�ªÑ\�k^",	�k�
©�£Ä!U���

��·-"r�1,?©m�^TS·-§ë�K^TF·-"3KEYSI�?19�½Â�§

A5¿3ù
1·-cM±kÒ(:)§,�±END ?1�Ñ§½Â¤õ�á=�SAS XÚæ

^"1·-�±ÏL3PGM ·-1þ�RESET �ï"	Ü§S�N\§´3PGM I�

�\INCLUDE’©��«’ (½INC ’©��«’§©��«�)°Äì!́ »Ú©�¶)§?6�

©�K±FILE’©��«’ �Ñ"END 3PGM I��K¿�XJ��1(SUBMIT)"

{ü�«~µyk���È�¹��©êâ�L§\�±^INFILEr§N\"5¿SAS

��é±��'�imÞ±©Ò(�"

data sales;

infile ’sales.dat’ pad;

input salesrep $ 1-7 sales 8-12 region $ 14-18

machine $ 19-20;
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run;

Stafer 9664 east SM

...

Ryan 32915 west SM

Tomas 42109 west SM

Thalman 94320 southC
§S¥±DATA '�im©�Ü©�êâÚ§^uMïêâ©�§=SAS �êâ8"

eã§S?1�<!±áN^ãÚ�ªêL"

proc print data=sales;

proc chart data=sales;

block region / type=mean sumvar=sales;

proc freq data=sales;

tables machine*region;

run;

±PROC m©�Ü©�L§Ú§�3PROC ��'�i�L§¶§^u?1�Ü©�©

Û"SAS #NëY¦^õ�êâÚÚL§Ú"

§4.1.3 �ÅXÚSAS ���

�
�ySAS XÚk�/$1§3SC�Aé^�?1T����"d?±PC SAS �

~§0��¦^k'�5¿:"

3MS-DOS e§CONFIG.SYS A�uÚ����8¹¥§©�S�FILES ÀJ�§Ù�

��Ø$u50§=FILEs=50"d	§��±3AUTOEXEC.BAT ©�¥��O�Å�$1�

¸§T©�3O�ÅmÅ�gÄ�1"XJ�¦^SAS/GRAPH ÚSAS/QC§���SC*

ÐS�(expanded memory specification EMS)°Ä§S§Ù���ÐØ$uLotus-Intel-Microsoft

IOLIM 3.0"~XEMS °Ä§S�LIMSIM.SYS§KCONFIG.SYS SN�µ

FILES=60

DEVICE=LIMSIM.SYS 1024

BUFFERS=15

Ù¥BUFFERS À�^u�«DOS ��À«"k'S�+n��£�[SN�ë�13Ù"

aq/§SASXÚkgC�^��gÄ�1��¸��©�§=CONFIG.SAS�AUTOEXEC.SAS§

��DOS �A"SAS k�
%@�§XCONFIG.SAS SN�±´(/**/S�5º)µ
-PATH C:\SAS\SASEXE\CORE /* �1©�½Â´»Ú|¢gS*/

-PATH C:\SAS\SASEXE\BASE

-PATH C:\SAS\SASEXE\STAT

-CONFIG C:\SAS\CONFIG.SAS

-FSDEVICE SASXDICA /* w«+n�¶4��°Ä§S*/

-FILEBUFFERS 5 512 /* ©��À�5�§���512K */

-VERBOSE ON /* w«��&E*/

-SET SASROOT C:\SAS /* ½ÂSAS ��8¹§´7À�

d?SAS ¤3�´»�C:\SAS */

-DMS /* 3w«+nXÚe$1SAS */
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e�¦^SAS 3�8¹e$1§K�´»�«k'�þÑA��AUÄ"�À��¹

Â3CONFIG.HLP©�Sk��[�`²§ÝºÙ¿Â�§#?1k'��§�±;�X

ÚC"

1. -CONFIG

é{µ-CONFIG ©�¶

Xµ-CONFIG myconfig.sas"ù�ÀJ½Â��ØÓuCONFIG.SAS���©�"¦

^TÀ��§A�¦^©���¶"ù�À�=�SASéÄ�¦^§3����©�S

¦^-CONFIGÀJ�K��Ñ"

2. -DMS (-NODMS)

é{µ-DMS½-NODMS

�«SAS��g$1´ÄAT¦^w«+nXÚ"-DMS �«¦^-NODMS�«

Ø¦^"T�Ø��SAS òé^w«+nXÚ§=¶4þ�õI�õU§ù�SAS XÚ

�õ^��111K S�"

3. -ECHO

é{µ-ECHO ”iG” | CLS

Xµ-ECHO CLS"�«SAS 3éÄ�¶4w«��½õ�&E§�^ué^rJ«

�&E§¦^õ�-echo �é�¿÷��¶4"-ECHO CLS ´�¶�A~"

4. -EMS

é{µ -EMS num 16k pages — ALL

Xµ -EMS 128"�« SASXÚ¦^LIM*ÐS�(EMS)§T�%@�ØÀ"-EMS

ALL �«SAS¦^��üî�¤kEMS �Ñ"ÄK§-EMS êi�«SAS ¦^���16k

�EMS�ê"X-EMS 16�«SAS¦^16����16K�EMS�§�=256k"==�«-EMS

½-EMS 0�§EMS�ÑØ�¦^"¦^EMS�±OrSAS�?nUå§,¦^cpu�

õ^��¯���ò~$SAS �Uå"

5. -FILEBUFFERS

é{µ-FILEBUFFERS �À«ê8�À«��

Xµ-FILEBUFFERS 5 512"#NSAS é�þ�^�Ö�?1�À§±~�^��¯

OrUå"3�Ý��Ñ�¡k��ò©§=filebuffers ����§KSAS�Uk�/¦

^^�L§�^�S�ò~�"

6. -FILECACHE

é{µ-FILECACHE path num files

Xµ-FILECACHE !sasroot\sasexe\core 15"�«SASéA½´»½8¹�©�?1p

��À§=��ù
©��N^§K2gN^��Ý\¯"5¿µé�¹SAS�1©�

Ú&E©��8¹�½p��À�§SAS�$1���Z"
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7. -FSDEVICE

é{µ-FSDEVICE driver name options

Xµ-FSDEVICE sasxdiea lines43 typeslow mode=co80"�½w«°Ä��"

Å.�w«�� ïÆ-fsdevice �ÀJ

—————— —————————-

IBM AT CGA -fsdevice SASXDICA

IBM XT CGA -fsdevice SASXDICX

IBM AT Monochrome -fsdevice SASXDIMA

IBM XT Monochrome -fsdevice SASXDIMX

IBM PC 3270 AT -fsdevice SASXDNCA

IBM PC 3270 XT -fsdevice SASXDNCX

IBM AT EGA -fsdevice SASXDIEA

IBM XT EGA -fsdevice SASXDIEX

IBM PS/2 VGA -fsdevice SASXDIVA

Wang Color -fsdevice SASXDWGC

Wang Monochrome -fsdevice SASXDWGM

Compaq AT Color -fsdevice SASXDICA NOWAIT

Leading Edge XT -fsdevice SASXDICX

AT&T Color -fsdevice SASXDICX

AT&T Monochrome -fsdevice SASXDICX MODE=BW80 GRAY=BLACK

BLACK=WHITE

Non-IBM compatible -fsdevice SASXDASY

supporting ANSI.SYS

Monochrome�üÚw«ì!CGA=ã/·�ì!EGA�Orã/·�ì!VGA�À

ªã/·�ì"3Ù¦°Ä§SÃ��§A�¦^SASXDASY§ù�A�3DOS�CONFIG.SYS©

�¥�«DEVICE=ANSI.SYS"3SCEMS Ú¥©�§�¦^SAS3¥©XÚeó�"

8. -NEWS é{µ-NEWS ©�¶

Xµ-NEWS mynotes.dat"�«3SAS éÄ�§T©�SNò�w«uSAS��¹I

�"

9. -PATH

é{µ-PATH ´»¶

Xµ-PATH !sasroot\sasexe\core"-pathÀ��«SAS½ XÚ��1©�(.EXEÚ.EMS)

�|ÏgSÚ´»"CORE �BASE �8¹Au1��Ú1��´»"

10. -set SASROOT

é{µ-set SASROOT ´»¶

Xµ-set SASROOT \sas"-set SASROOT �«SAS��8¹"�«�Ø�§òÑy©

�éØ��&E"
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11. -VERBOSE

é{µ-VERBOSE

3SASéÄcw«¤k��&E§�^uu����k'�¯K"XSASXÚ��

�ØØU$1�§̂ uw«¢S�½���§Bu(¢"

12. 5ºµ/* comments */

é{: /* comment */

Xµ/* This is a comment line */"5º�^u��©��?Û/�"

AUTOEXEC.SAS ¥�±��ã§S§X�gC�OPTIONS§�£ã©�(SCRIPT

FILE)�"

OPTIONS RLINK ’C:\SAS\SASLINK\DECNET.SCR’;

OPTIONS PS=300 LS=132 nodate nonumber;

TITLE ’SAS ANALYSIS -- CHSI/MOPH DEC.10.1991’;

d?�ÑSASXÚ��°�{"�ÅXÚ��°�¦^SASBACK.EXE©�5�¤"T

©���uSASXÚ8¹�UC8¹SASINSTS"Ù�{´µ

SASBACK -BACKUP 8¹8I�

SASBACK -RESTORE �8I�

¦^��^SASBACK -USAGE BACKUP/RESTORE [ÖÙ�{"

§4.1.4 SAS/STAT

"�¯õU©a

SAS �ÚO©Û´�3/êâ©Û0�µe�e�§eã`²
ù�:"ã¥é�«Ú

O©Û?1
©a"

HELP: SAS System Help

Command ===>

SAS SYSTEM HELP: Data Analysis
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Regression Analysis of Categorical Elementary Multivariate

CALIS Variance CATMOD CAPABILITY CALIS

GLM ANOVA CORRESP CORR CANCORR

LIFEREG GLM FREQ FREQ CORRESP

LOGISTIC LATTICE LOGISTIC MEANS FACTOR

NLIN MIXED PRINQUAL SUMMARY GLM

ORTHOREG NESTED PROBIT TABULATE MDS

PROBIT NPAR1WAY UNIVARIATE MULTTEST

REG PLAN Utility PRINCOMP

RSREG TTEST INBREED Time Series PRINQUAL

TRANSREG VARCOMP RANK ARIMA REG

SCORE AUTOREG TRANSREG

Survival STANDARD STATESPACE

Clustering Analysis

ACECLUS LIFEREG Discriminant Control

CLUSTER LIFETEST CANDISC Systems Charting

FASTCLUS LOGISTIC DISCRIM MODEL CUSUM

TREE PHREG STEPDISC SIMLIN MACONTROL

VARCLUS PROBIT SYSLIN SHEWHART

ã4.2 VAX/VMS SAS 6.07 XÚ�Ï(êâ©ÛõU)

=£8!��©Û!©a]�©Û!Ä:ÚO!õ�©Û!àa©Û!)�©Û!�O

©Û!�§|!��ã§±9¢^§S§�©amkU"

y±PC SAS�~§Ù�Ü©õUA:Ñ�0�Xeµ

1. £8©Û©�æ^L§CATMOD§GLM§LIFEREG§NLIN§ORTHOREG§REG§RSREG§LOGISTIC§PROBIT"

Ï~�£8©Û^REG§Ù§�L§´�éA½a.¯K�"

(a) CATMOD c·u�ü¤�éL/ª�êâXéê�5�.!LOGISTIC £8©

Eÿþ©Û�§LOGISTIC L§ÿ�^uõ©aLOGISTIC ©ÛÚCþ�çÀ"

(b) GLM ^u�Ü���5�.§X��©Û"

(c) LIFEREG �±é�!m!«m������mêâ�Üëê�."

(d) NLIN?1��5£8©Û§æ^FÝ{!Úî{!?�Úî{!ð§A(Marquardt)

{9u�{¦)§�±��\����¦)"

(e) ORTHOREG éu¾��]�£8�J�Z"

(f) REG Jø
´L�£8�äõU§�^õ«�{ÀJ�."

(g) RSREG ïE�g�A¡�."

L§STEPWISE!RSQUARE ©O^uÅÚ£8Ú�`f8£8§ÙSN®B\PROC

REG ¥(d�éMODEL �éÀ�SELECTION= �½)"

2. ��©Û©�^ANOVA!CATMOD!GLM!NESTED!NPAR1WAY!PLAN!TTEST

ÚVARCOMP ?1"
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(a) ANOVA Ì��é²ï�O"?1��©Û!õÏ���©Û!Eÿþ���©

Û"U^õ«�{?1üü'�"

(b) NESTED é��b@��Å�.?1��Ú���©Û"

(c) TTEST ?1¤|t-u�©Û"

(d) VARCOMP éu�Å½·Ü�.�O��©þ"

3. ©a]�©Û©Ø
CATMOD	§SAS�^Ä:�¬¥�FREQ"FREQ��ÑªêL§

?1u�Ú'é5ÝþXü�Lk�!'ê'£odds ratio¤!�'ÚOþ!Fisher °(

VÇ{u�",	�±?1©�©Û!O�Cochran- Mantel-Haenszel ÚOþÚ�é�x

Ý"

L§FUNCAT �õU�dCATMOD L§¢y"

4. õ�©Û©ùpõ��ºÂ´�&?�Cþ�'XØ�²=
´ÏCþ§�
´g

Cþ"kPRINCOMP!FACTOR ÚCANCORR§©O?1Ì¤©©Û!Ïf©ÛÚ;.

�'©Û"

5. �O©Û©kDISCRIM!CANDISC ÚSTEPDISC"�^�5½�g¼ê���O¼ê§

?1;.©ÛÚÅÚ�O"©Ù�b��±Ø´õ���"

6. àa©Û©�^CLUSTER!FASTCLUS!VARCLUS ÚTREE"FASTCLUS ^u©){à

a§c·u�1þêâ�?n§�õ�NB10��*	¶TREEL§^uxÌXã(dendrogram

½phenogram)"ACECLUS!PRINCOMP!STANDARDK��àa©Û?1êâý?n"

7. O©O�"kSTANDARD!RANK ÚSCORE"STANDARD éu�½�þ�ÚIO�I

zCþ¶RANK �)Cþ��g¶SCORE �âFACTOR �L§�)�ÏfKÖÚk'

O©�§/¤�5|Ü"

8. )�©Û©̂ L§LIFEREGÚLIFETEST"LIFEREGÌ�^u[Üëê�.§LIFETEST

K?1�
u�"

SAS/STAT é±þ�Ü©¥�L§õUA:?1
�[�'�"

�ÅSAS/STAT 6.04�6.03O\
CALISÚLOGISTIC§̂ u(��§�.©ÛÚLOGISTIC

£8©Û"

#SAS/STAT `²Ö

3SAS/STAT ^r�H¥§L§£ã�)±e�SNµ

ABSTRACT {ü`²TL§�^å´�o"

INTRODUCTION 0�Ú�µá�§�)�
½ÂÚ^~"

SPECIFICATIONS �é�{"

DETAILS A:`²!SÜö�!ÑÑ!"��?n!O��{!]Ó^�¹Ú¦

^5)"

EXAMPLES ©Û¢~§�)êâ!SAS �éÚ�<ÑÑ"

REFERENCES Ü©ë�©z©§U�ÏsÝº�õ��µ�£±B¦^"

NOTES ^��3�ö�XÚe�ÉÓ"
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L 4.1 SAS �$�ÎÒ�`k?

`k? O��{ ÎÒ �dL« ½Â

0 | dS�	 () )Ò

1 | g��m ** �ê

+,- �ê/Kê

ˆ NOT Ü6�

>< MIN ��

<> MAX ��

II | g��m *,/ ¦/Ø

III | g��m +,- \/~

IV | g��m || iG¿�

��X ÚC

V | g��m < LT �u

<= LE �u�u

=< LE �u�u

= EQ �u

ˆ= NE Ø�u

>= GE �u�u

=> GE �u�u

> GT �u

IN 8Üö�

VI | g��m & AND Ü6�

VII | g��m | OR Ü6½

§4.2 SAS �ó

§4.2.1 k'Vg

SAS �L�ª´ö�ÎÚö�ê�S�§S��(J´SAS �~ê"

SAS�~ê´��êi!̂ ÚÒÚå5�iÎG§½Ù¦�«���½��AÏPÒ"

ê�~ê�±¹k�ê:!�KÒ9�ÆPê{¥�E�ª""����^��:(.)5

L«"^16 ?��ªL«�§Ï~±0 Ú�§�M±i1X"

iÎ~ê�Ý�1-200§eiG¹küÚÒ(’)§KA^VÚÒ(”))å5""��^ÚÒ¥

���5L«"iÎ~ê�±æ^16 ?�PÒ§d�Ûê�iÎ^ÚÒ)å5§�M±i

1X"

iÎ.~ê^uD�!O�Ú'���gÄ=�ê�~ê"

FÏ�m9FÏ�m~ê´^ÚÒrFÏ½�m)å5§�M±D(FÏ)!T(�m)½DT(F

Ï�m)"

�âö�ÎÒ�õ�§L�ªk{üL�ªÚEÜL�ª�©"½©�â!'�!Ü6

ÚÙ¦ö�ÎÒ"Ù/ª!�d�{�`k?�LXe"
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§4.2.2 SAS �é

SAS ��é�©�DATA Ú�é!PROC Ú�éÚ�§�é"

3DATAÚ¥§k�þ��ééCþ?1ö�§D��é�^u�)#�CþÚUCC

þá5§PROCÚ¥��éØPROC NLIN��êL§	§'�{üÚ�½§DATAÚk'

�é�é{Xe"

ABORT <ABEND|RETURN>< n >;

ARRAY,explicit: ARRAY ê|¶{eI} < $ ><�Ý><<ê|��><(Ð�)>>; ^uw

ª/½Âê|"

ARRAY,implicit ARRAYê|¶<(�«Cþ)>< $ ><�Ý>ê|��"̂ uÛª/½Â

ê|"

ê|��´SAS�Cþ§Ú^��^Ûª�ª½wª�ª§cö�ê|¶(eI) §�ö

�üX�ê|¶"

ATTRIB CþL1 á5L1 <...CþLn á5Ln>; ^uUCSASCþ�á5XI\!�

ª�"

BY <DESCENDING><GROUPFORMAT>Cþ1 <... <DESCENDING < GROUPFORMAT>

Cþn><NOTSORTED>; ^u�«üSCþ�L"

CALL §S(<ëê<, ... >>); ^uSAS§S¥�f§SN^"

CARDS; ^uÚ�Ö���êâ�L§êâ�L±©Ò(;)(å"

CARDS4; ^u�OCARDS;Ú�Ö�k©Ò(;)�êâ�L§d��LA±o�©Ò(

å"

DATA <êâ8<(À�)>><...êâ8<<À�)>></VIEW=Àã¶|PGM=§S¶>; PGM=§

S¶; ^uÚ�êâÚ�m©"

DELETE; ^uíØP¹"

DISPLAY I�<.|¶><NOINPUT><BLANK><BELL>; ^uw«½Â�I�"

DO; �END(Ü¦^/¤EÜ�é"

DO,iterative: DO �«Cþ=�«1 <,...�«n>; ^uS�ªÌ�"

DO OVER (ê|¶); ^uéê|?1Ì�ö�"

DO UNTIL (L�ª); Ì����é"

DO WHILE (L�ª); Ì����é"

DROP Cþ�L; ^uíØêâ8¥�Cþ"

END;

ERROR <�«&E>; �Ñ�Ø&E"

FILE ©��«<À�><XÚÀ�>; ^u�Ñ�SAS�ª�©�"

FORMAT Cþ<�ª><DEFAULT=%@SÜ�ª>...; ^uéCþ?1�ªz"

GOTO IÒ; §S=��é"

IF L�ª; ^u?1*	�çÀ"

IF L�ªTHEN �é;

IF L�ªTHEN �é; ... ELSE �é"

INFILE ©��«<À�><XÚÀ�>; ^uN\	Ü©�"

INFORMAT Cþ<SÜ�ª><DEFAULT=%@SÜ�ª>; ^u�«SÜ�ª"

INPUT <�«1><...�«n><@|@@>;



§4.2 SAS �ó 123

INPUT,column: INPUT Cþ< $ > m©�<-ª��><.�ê ê><@|@@>;

INPUT,formatted: INPUT <����> (Cþ�L) (SÜ�ªL) <@|@@>;

INPUT <����> (Cþ�L) (<n*> SÜ�ª) <@|@@>;

INPUT,list: INPUT <����> Cþ<: |&|˜ ><SÜ�ª><@|@@>;

INPUT,named:INPUT <����> Cþ= < $ ><SÜ�ª><@|@@>;

KEEP Cþ�L; ^u�±Cþ"

LABEL Cþ1=’I\1’ <...Cþn=’I\n’>; ^u�Cþ\I\"

Lables,statement: IÒ:�é; ^u��éO\IÒ"

LENGTH <Cþ�«1 <...Cþ�«>><DEFAULT=n>; �«Cþ��Ý"

LINK I\; ^uN^f§S"

LIST;

LOSTCARD;

MERGE êâ81 <(êâ8À�)> êâ82 <(êâ8À�)><... êâ8n <(êâ8À

�)>><END=Cþ¶>;^uÜ¿êâ8"

Null; =��é§���©Ò"�é�m^©Ò(;) �m§5¿Ö�§S�Ø�¢¦"

OUTPUT <êâ81 <..êâ8n>>; �«�ÑÑ�êâ8"

PUT <����><�«><...�«><@>;

PUT,column: PUT <����><Cþ>< $ > m©�<-(å�><. �ê: �>;

PUT,formatted: PUT <����> Cþ�ª<@;>

PUT <����> (Cþ�L) (�ª�L) <@>;

PUT <����> (Cþ�L) (<n*> �ª) <@>;

PUT,list: PUT <����> Cþ< $ ><@>;

PUT <����> <n*> ’iÎG’ <@>;

PUT <����> Cþ<:> �ª<@>;

PUT,named: PUT <����> Cþ= <@>;

PUT <����> Cþ= <�ª><@>;

PUT Cþ= <> m©�<-(å�><.�ê ê><@>;

RENAME Î¶1=#¶1 <...Î¶n=#¶n>;?1Cþ�¶"

RETAIN <Cþ¶L1 <Ð�1—(Ð�1)—(Ð�L1)><..Cþ¶Ln <Ð�n|(Ð�n)|(Ð�
Ln)>>>;^u�±Cþ��"

RETURN;

SELECT <(ÀJL�ª)>; WHEN (L�ª)�é; <OTHERWISE�é;> END;^uÀJ

�ª?1,ö�"

SET <êâ81<(À�)>>< ... <(êâ8n <À�)>><< POINT= Cþ¶><KEY=¢Ú

¶>><NOBS=Cþ¶><END=Cþ¶>; ^uÖ\êâ"

STOP;

Sum Cþ+L�ª; rL�ª��\È�Cþ¥"

UPDATE Ìêâ<(À�IN=Cþ1)> =�êâ8<(À�IN=Cþ)> <END= Cþ>;^u

êâ�#"

WHERE Ü6L�ª; �1^�ÀJ"

WINDOW I�¶<À�><iã><GROUP=|¶<iã>> ...; ^u½ÂI�"
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Stored Program Facility #N?È¿�ÑêâÚ�§S,�uÙ§��m�1§ÙÚ½

Xeµ

DATA êâ8;

§S�é;

RUN PGM=�Ñ§S¶;

DATA PGM=�Ñ§S¶;

REDIRECT INPUT|OUTPUT Î¶1=#¶11 <...Î¶n=#¶n>;

RUN;

±e·-´�§·-§U^uSAS §S�?Û/�"

5º/*&E*/|*&E;

DM < window > ’·--1<;...·--n>’ <window>; < CONTINUE >;

ENDSAS; (åSAS$1

FILENAME fileref <��a.> ’	Ü©�’ <ÌÅÀ�>;

fileref CLEAR;

fileref ��a.<ÌÅÀ�> ;

fileref| ALL LIST;

FOOTNOTE < n ><’©�’|”©�”>;

%INCLUDE §S-1 <...§S-n></<SOURCE2><S2=�Ý>>;

%LET ÷Cþ=Cþ�L;

LIBNAME libref < engine > < ’SAS-data-library’ >

< SAS-À�> < engine/ ÌÅÀ�> ;

libref| ALL CLEAR;

libref| ALL LIST;

%LIST <n <:m— -m>>;

LOCK libref<.¤
¶<.¤
.a.| .?\¶.?\a.>> < LIST | CLEAR >;

MISSING iÎ-1 <...iÎ-n>; ½Â"��§3PROC TABULATEék^"

OPTIONS À�-1 <...À�-n>; �½SASXÚÀ�"

PAGE;

%PUT <&E>; ^u�<�
&E"

RUN <CANCEL>;

%RUN;

SKIP < n >;

TITLE < n ><’©�’|”©�”>;

X <’·-’>;?\XÚ	�§�x’command’��¶3UNIX X- windowse¦^x’csh’½x’tcsh’"

§4.2.3 SAS ¼ê

SAS �¼ê´��~1§S§�â��½A��½ëê�£�A��"N^��ª´

¼ê¶(L�ª<,L�ª>) ½¼ê¶(OF Cþ�L)§�L��ªXx1-x 10!a b c d!A–Z�"

e¡©a�Ñ"Ù¥�argument L«ëê§Ù¦��=©¶aí"

1. �â¼ê

ABS(argument) ýé�¼ê"
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DIMn(arrayname) �£��½õ�ê|¥�½�ê���"

DIM(arrayname,arraybound) Óþ"

HBOUNDn(arrayname) �£ê|þ."

HBOUND(arrayname,boundn) Óþ"

LBOUNDn(arayname) �£ê|e."

LBOUND(arrayname,boundn) Óþ"

MAX(argument,...) �£���"

MIN(argument,...) �£���"

MOD(arguemtn,argument2) ��"

SIGN(x) �£ÎÒ½""

SQRT(argument) ²��"

2. o�Ê\¼ê

CEIL(argument) �u�uëþê����ê"

FLOOR(argument) �u�uëþ����ê"

FUZZ(argument) eëþ�u1E-12K�£�ê"

INT(argument) �£�ê�"

ROUND(argument,roundoffunit) âo�Ê\ü �£���"

TRUNC(number,length) éu�½��Ý�£���äê�"

3. êÆ¼ê

DIGAMMA(x) ³ê¼ê�ê"

ERF(x) Ø�¼ê"

ERFC(argument) Ø�¼ê�Ö"

EXP(argument) g,�ê"

GAMMA(x) ³ê¼ê"

LGAMMA(argument) ³ê¼ê�éê"

LOG(arguemnt) g,éê"

LOG2(argument) ±2�.�éê"

LOG10(argument) ~^éê"

TRIGAMMA(argument) éê³ê¼ê����ê"

4. n�¼ê

ARCOS(argument) �{u¼ê"

ARSIN(argument) ��u¼ê"

ATAN(argument) ���¼ê"

COS(argument) {u¼ê"

COSH(argument) �{u¼ê"

SIN(argument) �u¼ê"

SINH(argument) ��u¼ê"

TAN(argument) ��¼ê"
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TANH(argument) ���¼ê"

5. VÇ¼ê

POISSON(lambda,n) Ñt©Ù¼ê"

PROBBETA(x,a,b) �©©Ù¼ê"

PROBBNML(p,n,m) ��©Ù¼ê"

PROBCHI(x,df<,nc>) k�©Ù¼ê"

PROBF(x,ndf,ddf<,nc>) F ©Ù¼ê"

PROBGAM(x,a) ³ê©Ù¼ê"

PROBHYPR(nn,k,x<,or>) �AÛ©Ù¼ê"

PROBNEGB(p,n,m) K��©Ù¼ê"PROBNORM(x) IO��©Ù¼ê"

PROBT(x,df<,nc>) t-©Ù¼ê"

6. © :¼ê

BETAINV(p,a,b) �©©Ù_¼ê"

CINV(p,df<,nc>) k�©Ù© :"

FINV(p,ndf,ddf<,nc>) F ©Ù© :"

GAMINV(p,a) _³ê©Ù© :"

PROBIT(argument) _��©Ù¼ê"

TINV(p,df<,nc>) t-©Ù© :"

7. {üÚO¼ê

CSS(argument,...) ��²�Ú"

CV(argument,...) CÉXê"

KURTOSIS(argument,...) ¸ÝXê"

MAX(argument,...) ���"

MIN(argument,...) ���"

MEAN(argument,...) þ�"

N(argument,...) �"��ê8"

NMISS(argument,...) "���ê8"

ORDINAL(count,argument,argument,...) �Ñ1��Oêëþ���ö"

RANGE(argument,...) 4�"

SKEWNESS(argument,...)  Ý"

STD(argument,...) IO�"

STDERR(argument,...) IOØ"

SUM(argument,...) Ú"

USS(argument,...) ���Ú"

VAR(argument,...) ��"

8. �Åê¼ê

NORMAL(seed) �£����Cþ"
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RANBIM(seed,n,p) �£��©Ù���þ"

RANCAU(seed) �£���Ü©ÙCþ"

RANEXP(seed) �£���ê©ÙCþ"

RANGAM(seed,alpha) �£³ê©Ù���þ"

RANNOR(seed) �£����Cþ"

RANPOI(seed,lambda) �£��Ñt©Ù�þ"

RANTBL(seed,p1,..,pi,..pn) �£L�/ª�Ý¼ê�Cþ"

RANTRI(seed,h) �£��n�©Ù�*	"

RANUNI(seed) �£��þ!©ÙCþ"

UNIFORM(seed) �£��þ!©ÙCþ"

9. û^¼ê

COMPOUND(amount,future,rate,number) E|"

DACCDB(period,value,years,rate) \È4~²ïòÎ�"

DACCDBSL(period,value,years,rate) =z���òÎ"

DACCSL(period,value,years) \È��òÎ�"

DACCSYD(period,value,years) \Èsum-of-years’-digits òÎ"

DACCTAB(period,value,tab1,...,tabn) l�½L¥�\ÈòÎ�"

DEPDB(period,value,years,rate) 4~²ïòÎ�"

DEPDBSL(period,value,years,rate) =����-~²ï"

DEPSL(period,value,years) ��òÎ"

DEPSYD(period,value,years) sum-of-years òÎ�"

DEPTAB(period,value,tab1,...,tabn) l�½�L¥�£òÎ�"

INTRR(period cash0,cash1,...) �£SÜÇ"

IRR(period,cash10,cash2,...) �£^z©'L«�SÜÇ"

MORT(argument,patmet,rate.number) �£-Ù��"

NETPV(raet,period,cash0,cah1,..) �£Ç�©ê��Ày�"

NPV(rate,payment,rate,number) �£Ç�z©'��Ày�"

SAVING(future,payment,rate,number) ½Ï�±��5�"

ù�a¼ê¥§kNõ´'uòÎO��§�LXeµ

ëê`²µvalue´òÎc]���§years´recovering period§period´recovering

period ¥�c°"rate ´òÎÇ"Ù§�Xµ

éCOMPOUND(a,f,r,n), f=a*(1+r)**n;

éMORT(a,p,r,n), p=r*a*(1+r)**n/((1+r)**n-1);

éSAVING(f,p,r,n), f=p*(1+r)*((1+r)**n-1)/r;

10. iÎ¼ê

Byte(n) �£ASCII è½EBCDIC S���"

COLLATE(n,m,l) �£Ucollating S��iÎ"

COMPRESS(argument) �£���Ø �iÎ"
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L 4.2 A«û^¼ê���'X

òÎ�{ ±ÏòÎ¼ê \ÈòÎ¼ê

c°ê Ú DEPPSTD DACCSYD

(sum of years digits)

�� DEPSL DACCSL

(stright line)

4~²ï DEPBB DACCDB

(decline balance)

4~²ï���� DEPDBSL DACCDBSL

(decline balance to straight line)

L DEPTAB DACCTAB

(table)

INDEX(argument...) iÎ�ª"

INDEXC(argument...) �«iÎÑy�1��ê"

LEFT(argument) iÎ�à"

LENGTH(argument) iÎ�Ý"

RANK(x) �£ASCII ½EBCDIC S�¥�iÎ �"

REPEAT(argument,n) EiÎ"

REVERSE(argument) �=iÎ"

RIGHT(argument) iÎmà"

SCAN(argument,n,delimiters) Ïéi"

SUBSRE(argument,to,from,...) Ä�iÎ"

TRIM(argument) �ï�Ü��"

UPCASE(argument) =���"

VERIFY(argument1,argument2,...) (@iÎ���"

11. FÏ��m¼ê(date and time)µ

DATE() �£�U�SAS FÏ"

DATEJUL(juliandate) rÜ{=�SAS FÏ�"

DATEPART(datetimre) lSAS FÏ�m�½literal �£FÏÜ©"

DATETIME() �£�U�FÏÚ�m"

DAY(date) �£SASFÏ�¥�Fê"

DHMS(date,hour,minute,second)éu�½�F!�!©!¦�£��SASFÏ�

m�"

HMS(hour,minute,second) é�½��!©¦�£��SAS �m�"

HOUR(time) �£SAS FÏ�m½�m½literal ���ê"

INTCK(interval,from,to) �£�mm�ê"

INTNX(interval,from,number) éu�½�m��cí����m"

JULDATE(date) lSAS FÏ½literal ¥�£Ü{�"



§4.2 SAS �ó 129

L 4.3 ²�ZIP è¼ê�'X

� £ �

ëê(argument) FIPS è ��²¶ ���²¶ e�?è

FIPS FIPNAME FIPNAMEL FIPSNAME

e�?è STFIPS STNAME STNAMEL

ZIP è ZIPFIPS ZIPNAME ZIPNAMEL ZIPSTATE

MDY(month,day,year) l�!FÚc¥�£��SASFÏ�"

MINUTE(time)½MINUTE(datetime)lSASFÏ!�mFÏ½literal¥�£©¨

ê"

MONTH(date) lSAS FÏ�½literal ¥�£�°�"

QTR(date) lSAS FÏ�½literal ¥�£GÝ�"

SECOND(time) lSAS �m½FÏ�m�½literal ¥�£¦ê"

TIME() �£�U��m"

TIMEPART(datetime) lSAS FÏ�m�½literal ¥ÄÑ�mÜ©"

TODAY() �£�U�SAS FÏ�"

WEEKDAY(date) lSAS FÏ�½literal ¥�£(Ïê"

YEAR(date) lSAS FÏ�¥�£c°�"

YQQ(year,quarter) lc°Ú�Ý�¥�£SASFÏ�"

12. ²�ZIP (Zone Improvement Plan)è¼ê

ù�a¼ê¦^�ëêkFIPS ²è!ü�i1�e�?è(postal code)!ZIP

è"FIPS^u<�Ê�]�!ZIP��Ý�5§e�?è´/�¥~^�üi1

� �"ù
¼ê�9�/«�)
{I50 �²!Åõix!xÔ'æ/«!

ÚGuam"ùa¼ê¦^��"

FIPNAME(fips) rFIPS =¤²¶(¤kþ��)"

FIPNAMEL(fips) rFIPS è=�²¶(��½��)"

FIPSTATE(fips) rFIPS è=�üiÎeè"

STFIPS(fips) reè=�FIPS ²è"

STNAME(postalcode) reè=�²¶(¤kþ��)"

STNAMEL(postalcode) reè=�²¶(��½��)"

ZIPFIPS(zipcode) rZIP è=�FPIS ²è"

ZIPNAME(zipcode) rZIP è=�²¶(¤kþ��)"

ZIPNAMEL(zipcode) rZIP è=�²¶(��½��)"

ZIPSTATE(zipcode) rZIP è=�üi1²¶"

13. AÏ¼ê

DIFn(argument) �£ò´�n����©"

INPUT(argument,informat) ^�½�SÜ�ª�£���"
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LAGn(argument) �£1n�ò´��"

PUT(argument,format) ^�½��ª�£���"

SYMGET(argument) �£÷Cþ��"

SAS CALL Routines �)A½©Ù��ÅCþ§Ó�?1«f�#"3¦^CALL�é

N^ù
L§�c§AÄké«f?1Ð©z"ù
§SN^é�B§Ì�´éN^ëê?

1T����"

CALL RANBIN(seed,n,p,x) ¿�)þ��np§���np(1-p)���©ÙCþx"

CALL RANCOU(seed,x) �)���Ü©©Ù�Cþx§Ù �ëê�1ºÝëê�1"

CALL RANEXP(seed,x) �)���ê©Ù�Cþx§Ùëê�1"

CALL RANGAM(seed,a) �)��ëê�a �³ê©ÙCþx"

CALL RANNOR(seed,x) �)��þ��0 ���1 ���Cþx"

CALL RANPOI(seed,m,x) �)��þ��m�Ñt©ÙCþx"

CALL RANTBL(seed,p1,...,pi,...,pn,x) �)��±p1,...,pn �VÇ�Ý�Cþx"

CALL RANTRI(seed,h,x) �)ëê�h �n�©Ù�Cþx"

CALL RANUNI(seed,x)�)±(0,1)«mþþ!©Ù�Cþx"�)��{´�ê�¦{"

âFishman and Moore 1982§�ê´2*31-1§Ïf�397204094"

CALL SOUND(freq<,dur>) �)(Ñ"

%êâÚÀ�

SAS U
3êâÚ½L§Ú?1�½�êâ��§~^�Xµ

DROP=Cþ�L��Ø�)ù
Cþ"

FIRSTOBS=n �«?nl1n�P¹m©"

IN=Cþ^uSET!MERGE �UPDATE �é¥§�²êâ8´Äé*	k¤�z"

KEEP=Cþ�L�«�3?n�Cþ"

OBS=n ^uÖêâ�§�«Ö\�P¹ê"

RENAME=(Î¶1=#¶1<...Î¶n=#¶n>) �«CþU¶"

REPLACE=^u�«êâ8´Ä�O�"

TYPE=CORR—DATA—COV—EST—SSCP ~^uÚOL§§�«êâ�a."

WHERE (L�ª) ^u?1êâ�^�ÀJ"

^~µ±e§S��==�<êâ8�Þ���P¹"

PROC PRINT DATA=original(obs=20);RUN;

3êâ¥=��r¶�A!B!C �Cþ©O�¤X!Y!Z"

PROC DBF DB3=MYFILE OUT=MYFILE (rename=(a=x b=y c=z)); RUN;

CþÚ^X: X1-X100!ALL !CHAR ½ CHARACTER !NUMERIC !A–B!A CHARACTER

B!A NUMERIC B ��"

&SAS ÷½Â

SAS Jø
´L�÷N^¼ê§(¹A^§�±��Jp?§Uå"÷½Â��ª�µ

%MACRO ÷½Â¶(ëêL);

÷�é;

÷�é�±´DATAÚ�éX%DO,...,%END§��´SAS L§"

%MEND;
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±�=�^%÷¶(ëêL);��ªN^
"�±^OPTIONS MPRINT;�Ñ÷¢S�1

���é"

SAS�3§S¥$1w«+nXÚ�é§�é�DM"

=~4.2>e¡´��b��êâ§¦^÷(ÜTABULATEL§�L"

options nocenter ps=66 ls=115 missing=’ ’ mprint;

data test;

input x1 x2 x3 count city $19.;

cards;

1 1 2 10 beijing

2 2 1 5 tianjin

2 1 2 4 shanghai

1 2 1 7 guangzhou

1 3 2 8 harbin

2 2 1 2 wuhan

2 1 2 8 chengdu

1 3 1 23 xian

proc print; id city; var x1-x3; run;

proc format;

value $city ’beijing’=’�®’ ’harbin’=’M�T’

’tianjin’=’U9’ ’wuhan’=’ÉÇ’

’shanghai’=’þ°’ ’chengdu’=’¤Ñ’

’guangzhou’=’2²’ ’xian’=’ÜS’;

run;

proc datasets;

modify test;

label city=’¢½¶’;

format city $20.;

run;

%macro tab(a,b,c);

proc tabulate f=6. noseps fc=’ ———-’;

freq count;

class &a &b &c;

table &a all,all &b*(n pctn<&a all>=’�%’*f=5.2

pctn<&b all>=’1%’*f=5.2

pctn<all*&b &a*&b>=’keylabel n=’ ’ all=’ÜO’;

format city $city.;

run;

%mend;

/*÷N^§3P¹©�¥�<ý¢§S*/

options mprint;

%tab(x3,x1,x2);
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%tab(city,x1,x2);

/*aqPROC FREQ �L�*/

proc tabulate f=6. formchar=’ ———-’;

class x1 x2 x3;

freq count;

keylabel n=’Oê’ all=’ÜO’ pctn=’%’;

table x1*(x2 all ) all,x3*(n pctn*f=6.2) all pctn*f=6.2

/rts=18;

run;

PRINTL§�ID3�êâ8¥I£ék^"¦^MPRINT�±
)SASXÚ¢S$1�

§S"�~¦^tab÷�§Cþ�^SØÓ§K�ÑØÓ���L¶1�Ü©§S�Ñ
a

qFREQ@����L§§S¦^
À�FORMCHAR §§��±²OPTIONS �é½I�?

1;�§½Â"TABULATE L§�`:´�L�^�
?»§��Ñu�ÚOþ"§SÑ

Ñ(JXe"

X1

1 2

ÜO �% 1% % �% 1% %

X3

1 37 30 62.50 81.08 44.78 7 36.84 18.92 10.45

2 30 18 37.50 60.00 26.87 12 63.16 40.00 17.91

ÜO 67 48 100.0 71.64 71.64 19 100.0 28.36 28.36

X1

1 2

ÜO �% 1% % �% 1% %

¢½¶

�® 10 10 20.83 100.0 14.93

¤Ñ 8 8 42.11 100.0 11.94

2² 7 7 14.58 100.0 10.45

M�T 8 8 16.67 100.0 11.94

þ° 4 4 21.05 100.0 5.97

U9 5 5 26.32 100.0 7.46

ÉÇ 2 2 10.53 100.0 2.99

ÜS 23 23 47.92 100.0 34.33

ÜO 67 48 100.0 71.64 71.64 19 100.0 28.36 28.36



§4.2 SAS �ó 133

X3

1 2 ÜO

Oê% Oê% Oê%

X1 X2

1 1 10 14.93 10 14. 93

2 7 10.45 7 10.45

3 23 34.33 8 11.94 31 46.27

ÜO 30 44.78 18 26.87 48 71.64

2 X2

1 12 17.91 12 17.91

2 7 10.45 7 10.45

ÜO 7 10.45 12 17.91 19 28.36

ÜO 37 55.22 30 44.78 67 100.00
Ýº
SAS ��ó�§�Ì���´ÝºÙ¯õL§�¦^§ù��¡�²Ùuÿ§

S5��§,��¡K´Ù¢~©Û(SAMPLES)"ù
^~�kÙg��8a�{"X�M

±EXö�¦^ÃþþJøL�"k�K´���Ñ��¤3�Ù!"

=~4.3>e¡§S^Ì�Ú¼ê�)��©ÙÚÑt©Ù�VÇÚ\ÈVÇ"

/* B */

data binom;

do y=0 to 8;

cum=probBNML(0.35,8,y);

if y=0 then p=cum;

else do; prev_cum=probBNML(0.35,8,y-1);p=cum-prev_cum;end;

output;

end;

keep y p cum;

proc print noobs; var y p cum;

run;

/* P */

data poisson;

y=0;p=1;

do until (p<0.0001);

cum=poisson(7.4,y);

if y=0 then p=cum;

else do; prev_cum=poisson(7.4,y-1);p=cum-prev_cum;end;

if p$>$0.0001 then output;

y=y+1;

end;

keep y p cum;

proc print noobs; var y p cum;

run;
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ù��±EÑ��ÚOÖþJ±���ÚOL§ù
§S�±�¤SAS �këê�÷

L§øN^"

'L§{0

SAS L§�HòÄ:L§©�na§�wÑÑ!O©ÚóäL§"

1�a§�)PRINT, FORMS, CHART, PLOT, CALENDAR ÚTIMEPLOT"

1�a§�)STANDARD ÚRANK"

1na§�)APPEND, COMPARE, CONTENTS, COPY, DATASETS, DBF, DIF!DOWNLOAD,

FORMAT!SORT, TRANSPOSE, UPLOAD"

§��¦^'�{ü§3±��0�¥Ä�þ�9�
§ùpØõ0�"

SAS �X�õUÌ�d��¬�Jø�L§5�¤§�L§�À�!�é�[!�ë

�Ù`²Ö§SAS�L§N^k��Ä���ª§XC�©Û��ªXe"¦+é©Û�v

kÙG§��AB�Ù�:¤3§Ù¥��i1�'�i§/* */ S�5º"

PROC INBREED options; /* À�*/

VAR variables; /* ©ÛCþ*/

CLASSES variables; /* ©aCþ*/

ID variables; /* I£Cþ*/

MATINGS individual-list1 mate-list1 * ...; /* �«�.*/

BY variables; /* ©Û^�©|Cþ*/

RUN

é�õê^r5`§Ýºþã^{��vk(J§Ì�¯K´(J��Ö¤õÅ§ù

I�éÚOL§¤�9�nØ�£kv
�
)§Ó���ÝºSAS ?nÚO¯K�S

."3SASÃþ¥§��ÑÑ(J^��í4�êi5I5§Ù¥�êi�DETAILS !¥

�Printed Output ¥�SÒ�A"

§4.2.4 �ÅSAS XÚ«�§S

PC SAS/STAT 6.02-6.049SAS/QC���§S§Ù©a´UìSASJø�£ã©�.BLS"

�L��Ñ�©�*Ð¶.SAS"ÚOu�XBartlettÚFRIEDMAN u�Ã;��L§§±�

�§S�ª�Ñ"3Windows�SAS 6.11 ¥��§S3�Ïèüe�±â�¬N^¤I��

§S§|^}bõUN\PROGRAM EDITORlJ�$1"Ïd§̂ r�±�âgCI�

?1�
��?�"

§4.3 Ä:ÚO©Û

§4.3.1 ÚO£ã

£ãÚO�)�©êâ��L!ã«±9nÜ5ÚOþ�O�§�±n)�éÚOê

â��«nÜ�L��ª"SAS �Jø�;��L§^uêâ�=�"

�©êâ��L§kL§PRINT^uêâ�<!FORMS^u�)I\!FREQÚTABULATE

^u�)��L§FREQ �)k'��éLÚOþ"
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ÚO�IO�æ^L§UNIVARIATE, SUMMARY, MEANS, CORR"3SAS/QC¥P^CAPABILITY

L§§ÙÚO�I��Ñ�UNIVARIATE��"|^L§TABULATE§�±�)ëYCþ�

þ�!���ÚOþ"

SAS ÚOêâ�ã«kü«�ª§1�«´iÎa.�±ãL§§�)�ãØI�ã

/ÑÑ��ÒÑÑ§ù�õUdL§PLOT ÚCHART 5¢y§PLOT Ì�^uÑ:�±

�§SAS �^rJø
é��(¹5§Xâ��UCã�p¶�á!3Ó��IXeU

±�ØÓCþé�Ñ:ã§�½ã¶�å�:!IÝ!±ãÎÒ�"CHART K�±±�

��ã!�ã!�^ãÚ(/ã�"1�«ã«�{I�SAS/GRAPH C\§�A�L§

�GPLOT ÚGCHART§§I�IO�ã/ÑÑ��XO�Åã/w«ì½ã/�<Å§Ù

^{�PLOT ÚCHART ��"

SAS én«£ã�{�±(Ü3��L§¥§Xª�ã�±�ÚO�IÓ��Ñ"

��ã3SAS/IML �`²ÖÚ��§S¥¥k«���{"

yéêâ8MYFILE¥�CþX1�X10O�nÜÚOþ§CþCOUNT�Lz�«*	

|ÜeÑy�gê§�±¦^±e§Sµ

PROC MEANS DATA=MYFILE N MEAN STD MIN MAX RANGE SUM VAR MAXDEC=4;

FREQ COUNT;

VAR X1-X10;

RUN;

��´t�Ù��þ�¹Â"SAS Jø
�þ;^ÚO¼êX1�!¤ã§¦^�A\

±5¿§XSUMÙ¦Ú´=é�"��?1�§�SPSS/PC+ ��"��k¤ØÓ§N �Ñ

�"���Cþ�ê"

��L����¦^PROC TABULATEÚPROC FREQ§�ö~^uO��
�éLu

�ÚOþ"TABULATE U¦^�ªéêâ?1�ªz!¦^ªêCþ§'�i!Cþá5§

±9é'�i?1#·¶§Xµtable ms=’ ’,x1=’ ’*x=’ ’; 9attrib age label=’c#’ �"

�L£ã��µOPTIONS!TITILE!BY ÚFOOTNOTE§ù
�½òK���Ñ��

�!1°!IK!�5�§PROC TABULATE ÉÙK���²w"AOk^�´FORMAT

�é§3êâ£ã�·�¦^�±¦(J���*§k����uêâ�=�õU"3d

�½e§¦^;��L§XPROC PRINT;BY VARS; PAGEBY VAR; SUMBY; PROC FORMS

^u�)�ªI\"|^PROC PRINTTO L§�±��r(JÑ\�ASCII ©�½�<

Å(XLIST=’LPT1’)"3�«DATA NULL �§(ÜPUT �éòr(J3LOG I�SÑÑ"

ePkSAS/GRAPH ^�§IK!�5�SNk�E,���§��¬°Ù"

êâ=�§�{ü��/X~^éê=�§�I3DATAÚ¦^LOG10(.) ¼ê=�§�

�^SAS �¼ê5�E#þ§~^�Box-Cox =��3SAS/QC �ADX ÷½Â¥¢y§��

Ùk6"

=~4.4>e¡§SéXÚSC��ÆêâCLASS.SSD ?1£ã!©Û"

data;

N1=’SAS INSTITUTE INC.’;

N2=’SAS CIRCLE’;

N3=’P.O. BOX 8000’;

N4=’CARY, NC 27512-8000’;
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N5=’U.S.A.’;

run;

proc forms copies=2 indent=10;

line 1 n1; line 2 n2; line 3 n3; line 4 n4; line 5 n5;

run;

libname user ’sasinst’;

options _last_=user.class;

proc contents;

run;

proc print;

var age name sex height weight;

run;

proc univariate normal;

var age height weight;

proc capability normaltest;

var age height weight;

cdfplot / normal;

histogram /normal;

qqplot ;

proc format;

value $sexfmt ’F’=’female’ ’M’=’male’;

proc tabulate;

class sex;

var age height weight;

table sex all, (age height)*(mean std);

format sex $sexfmt.;

keylabel all=’Total’;

proc sort;

by sex;

proc summary noprint;

by sex;

var age;

output out=test1 mean=m var=var;

proc print;

options _last_=user.class;

proc means noprint;

by sex;

var weight;

output out=test2 mean=ubar var=variance;

proc plot;

plot variance*ubar;

options _last_=user.class;
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proc chart;

hbar sex;

proc plot;

plot (height weight)*age;

proc freq order=formatted;

table sex*age /nopercent nocol norow expected chisq;

format sex $sexfmt.;

run;

�A��ÑXe§FORMS ��Ñ(Jdu3L§Ú�é¥�«ü���§�kü�I\"

SAS INSTITUTE INC.

SAS CIRCLE

P.O. BOX 8000

CARY, NC 27512-8000

U.S.A.

SAS INSTITUTE INC.

SAS CIRCLE

P.O. BOX 8000

CARY, NC 27512-8000

U.S.A.

L§CONTENTS ÚPRINT �(J§��116Ùk2"

UNIVARIATE éØÓ¶¡9IÒ¤I£�Cþ�Ñn�Ü©�ÚOþ§1�Ü©§1

�9�g�ÝÚOþ§=ê8!þ�!IO�! Ý!���²�Ú!CÉXê!oNþ�

�"�t-u�§ÎÒ�Ú!Ø�"�ê8!��W-u�ÚOþ"1�9�g��oÚ!Ú!

��!¸Ý!��²�Ú!IOØ!1�9t-u��VÇ!ÎÒ�gu��VÇ!�uW-Ú

Oþ�VÇ¶1�Ü©�© :ÚOþ¶1nÜ©�Ù4�9ÙéA�P¹Ò"

[(19+1)19]/4=95 =ÎÒ�Ú"du§S¥vk�½�*	��§XÚ%@�P¹��

�¬§���Ú´19"lt-u��(J�±w�§âc#�êâ§A±0.0001�VÇáý

oNþ��0 �b�"lW-u��(Jw§ØUáýÑl��©Ù�b�"

L§CAPABILITY �ÑÑ(J�)
UNIVARIATE �ÑÑSN§ùp==�ÑÙA

k�SN"éc#5`§��5[Ü(JL²§êâ5g��oN�b���áý"Ø


UNIVARIATE	§SAS¦^MEANSÚSUMMARYÑÑnÜÚOþ§MEANS�UNIVARIATE

aq"©|êâ?n±c§���küS"�~(Ü
L§PLOT �ã«"

TABULATE �ÑÑSN´U5O�Ñc#!�p!N�þ��IO�§��[�Ú

Oþ�²SAS �DMS e$1HELP TABULATE �Ñ§½âSAS XÚ`²Ö"SAS �ù�^

{�Stata aq(�ksummarize À��table ·-)"

ÑÑ�L��ª�XÚ��ké�'X§�©a�õ�§AéOPTIONS¥�pagesize—P=

Úlinesize—L= ?1·���¶©aõ��Lá�§�½ÜO(ALL) �§¬�Ñ�
�L"

ùéPLOT L§�·^§X���é����§XÚ�x��é��p¶"

-----------------------------------------------------------------------
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| | Age in years | Height in inches |

| |-------------------------+-------------------------|

| | MEAN | STD | MEAN | STD |

|-----------------+------------+------------+------------+------------|

|Gender | | | | |

|-----------------| | | | |

|female | 13.22| 1.39| 60.59| 5.02|

|-----------------+------------+------------+------------+------------|

|male | 13.40| 1.65| 63.91| 4.94|

|-----------------+------------+------------+------------+------------|

|Total | 13.32| 1.49| 62.34| 5.13|

-----------------------------------------------------------------------

SUMMARY ��Ñ(J§êâ8TEST1.SSD �Ñ
ØÓ5Oc#�þ�Ú��"kü�A

Ï�þ§TYPE L«O�ÚOþ�a.§FREQ �Ñ
z�©|�~ê"

PLOT ��Ñq�vk�o¿Â§�Ä�p�N�'X½N¬Ð
"

TABLE OF SEX BY AGE

SEX(Gender) AGE(Age in years)

Frequency|

Expected | 11| 12| 13| 14| 15| 16| Total

---------+--------+--------+--------+--------+--------+--------+

female | 1 | 2 | 2 | 2 | 2 | 0 | 9

| 0.9474 | 2.3684 | 1.4211 | 1.8947 | 1.8947 | 0.4737 |

---------+--------+--------+--------+--------+--------+--------+

male | 1 | 3 | 1 | 2 | 2 | 1 | 10

| 1.0526 | 2.6316 | 1.5789 | 2.1053 | 2.1053 | 0.5263 |

---------+--------+--------+--------+--------+--------+--------+

Total 2 5 3 4 4 1 19

TTEST ��Ñ(J§Ó��Ñ
©|e���~ê!IO�(Ø)!4�"éN5`§��

´à�§é^Ï~�©|t-u�(J§N3Iå)�mvk�O"

§4.3.2 ÚOíä

SASJø
�Ý¼ê!�)�¥%©Ù3S�©Ù¼ê!© :¼ê9�Å¼ê"©Ù

�[Ü3SAS/QC �L§CAPABILITY S�±�¤"

PROC TTEST^ut-u�, UNIVARIATE�ÑSHAPIRO-WILKSÚOþ§NPAR1WAY ?

1�ë©Û, FREQJø
Nõ�éLÚOþ"��à5�Bartlett u�3SAS��§S¥J

ø"RANKL§^u)¤�gCþ"

3SASL§¥§��PkWEIGHT½FREQ�é�«O��©Û¦^��Cþ§ù��

±�Ä'�E,��/§X²þê´\�²þ"õê�/e§̂ rI�/ÏSAS�Ñ�ëê

�OþÚIOØ5?1O�"

õ�b�u�µõCþ�þ�u�3GLM ¥Jø
Hotelling-Lawley ,ÚWilks ÚO

þ!Pallai ,�§A������
�u��²L§DISCRIM5�¤"ÙOê�O��V
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g�´é²w�"XGLM �CATMOD K´(ÜOê�Oþ©Û�;."

yÞ��¦^PROC IML �~f"

proc iml;reset print;

y={ 1 2,3 4,5 6};

g=ginv(y);

z={1.0676 0.1848,0.1848 1.130};

call svd(p,d,q,z);

x={1 2 3 4 5,

2 4 7 8 9,

3 7 10 15 20,

4 8 15 30 20,

5 9 20 20 40};

g=ginv(x);

e=eigval(x);

d=eigvec(x);

quit;

1�éN^PROC IML§1�é��zÚÑÑÑ(J"Ý
�D�é{ü§��¦^�)

Ò()r��)å5§Ý
�z1^ÏÒ©m"GINV´��¼ê§̂ u¦Ý
�2Â_¶SVD

´��L§§�CALLN^?1Ý
�ÛÉ�©)§ù�©)k��nØ�¢S¿Â§N

õ©z�k?Ø"EIGVAL �EIGVEC �ÑÝ
�A���A��þ§5¿IMLNõ$�´

�éé¡Ý
?1�§ù�·AÚO¯K�?n"PROC IML��±QUIT�éòÑ"PROC

IML �c�´PROC MATRIX §SAS/IML Ãþ�[?Ø
üö�é�=��~f"IML �

õê~f3��§S¥Ñy§BuA^"(JXeµ

e¡´SAS/IML��§SREG.SAS�Ü©SN§�)
�X�£8©Û�L§§REGTEST1.SAS

ÚREGTEST2.SASü«§�^{"§S==´��«�§Ø|±"��?nÚ��5?n"

proc iml worksize=60;

/*-----REGEST: Regression Parameter Estimation-----

*arguments:

* x the regressors, design matrix

* y the response, dependent variable

* names the names of the regressors

*/

start regest;

n=nrow(x); /* number of observations */

k=ncol(x); /* number of variables */

xpx=x‘*x; /* cross-products */

xpy=x‘*y;

xpxi=inv(xpx); /* inverse crossproducts */

beta=xpxi*xpy; /* parameter estimates */

sse = y‘*y-xpy‘*beta; /* sum of squares error */
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dfe = n-k; /* degrees of freedom error */

mse = sse/dfe; /* mean square error */

rmse = sqrt(mse); /* root mean square error */

rsquare = 1-sse/((y-y[:])[##]);

print ,,’Regression Analysis’,,’Residual Error:’

sse dfe mse rmse rsquare;

stderr = sqrt(vecdiag(xpxi)#mse); /* std error of estimates */

tratio = beta/stderr; /* test for parameter=0 */

probt=1-probf(tratio##2,1,dfe); /* significance probability */

print ,,’Regression Parameter Estimates ’,,

names beta stderr tratio probt;

covb=xpxi#mse; /* covariance of estimates */

s=1/stderr;

corrb=s#covb#s‘; /* correlation of estimates */

print ,"Covariance of estimates", covb[r=names c=names],

"Correlation of estimates",corrb[r=names c=names];

finish;

=~4.5>ü|t-u�§UY^1n!�êâ§'�ØÓ5O�Æ)N�Óí?

§S�µproc ttest; class sex; var weight;

���Ï~�ü�ØÓ§§S´�½��©|Cþ§Ø7Ñ\ü|üÐ�êâ"§S$

1(JXeµ

5O ê8 þ� IO� IOØ ��� ���

F 9 90.1111111 19.38391372 6.46130457 50.50 112.50

M 10 108.9500000 22.72718636 7.18696737 83.00 150.00

�� t-� gdÝ P �

Ø� -1.9493 17.0 0.0680

�� -1.9322 17.0 0.0702
�éu�H0: ����, F’ = 1.37, DF = (9,8), P = 0.6645

�@���´���§�¦^L¥1�1�t-�§²u�ü|Ã�O"

=~4.6>�ëu�§�ª�ëêu���§e¡�Ñ�A§S§ÑÑ(JlÑ"

PROC NPAR1WAY WILCOXON;

CLASS SEX;

VAR WEIGHT;

RUN;
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§4.4 õ�ÚO©Û

SAS �õ�©ÛL§�ªXeµ

PROC L§¶DATA= OUT= OUTSTAT= Ù§L§À�; /* 7À�*/

VAR CþL;

ID Cþ;

MODEL �./À�;

OUTPUT OUT= À�;

BY CþL;

WEIGHT Cþ;

FREQ Cþ;

WHERE ^�;

....

RUN;

DATA=�«�êâ8�«�TYPE=CORR, COV½SSCP�§ù��
I�^�©êâ

�À�ÒØU�)(J"L§À�OUT= )¤�êâ8õ¹k�©êâ§^OUTSTAT=)

¤�êâ8¹k�.9k'ëê"e�)¤[È5êâ8§KA¦^d/¥¶.©�¶0|¤

�üY²©�¶"

ID�ééOUT=¥��©Cþ?1I£§BY�é�«UCþ�ØÓ��©|©Û§©O

O�§ù«©|�±´�ª½Â§BY�éÛ¹êâ´U,Sü��§¦^NOTSORTED½DESCENDING�

«*	�üS½UüSü�"WEIGHT �«z�P¹¦^��"�FREQ�éÑy�§L

«Ñ\êâ8ÎÜA½^��P¹Ø���"WHERE^uéêâ8?1çÀ§XµWHERE

AGE¿5;L«L§=éc#�u5 ��é�?1©Û"OUTPUT OUT=)¤d�©êâ)¤

�#Cþ"

NõSAS/STATL§�±�pª$1§XPROC CATMODÚGLM�Ñ´�pªL§§�

1RUN;�éÑy1I�§3I�me�I�1EkRJ«§L«L§¿vkòÑ$1§=�

�1
QUIT·-±�â�L§(å"�kòÑ�pªL§§,�âUòÑSASXÚ"

Ù§��é��±(Ü¦^§ùp�Ñ��¦^FORMAT�é�~f"CATMODL§

?1LOGISTIC ©Û�§�
Bu)º§éëYCþ�?1�
©|"Ï~©|Cþ�±3

êâÚ�)§�¦^FORMAT�é�Òvk7�ùo�"5¿ù«�ªÏ~´3FORMATL

§¥½Â�"§SXeµ

title2 ’Logistic õÏ�©Û’;

proc catmod;

response clogit;

model pass27=streptas single duration asa mf/ml nogls;

format streptas str. single single. duration dur. asa asa. mf $sex.;

run;

þã§S^u��%*òl�Ô���©Û"Ù¥streptasL«u¾�m§´��ëY

Cþ§�¦^STR�ª�½Â�©|Cþ§�©êâ8¿��?ÛUÄ"
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�!(ÜA«ÚO©Û§{0A�ÚOL§�^{§L§�À�éõ§��IéäNL

§�^{k��Vg§(ÜÙÃþÚk'©zU��?�Ú�n)"

§4.4.1 £8©Û

ùp0�REG L§�¦^�{"REG L§^���¦�{[Ü�5£8�."éÏC

þU
�Z[Ü�gCþf8�dõ«�.ÀJ�{(½"REG �±�pª¦^"

REG ´��Ï^�£8L§§SAS ¥Ù§�£8L§?1�AÏ�£8"REG L

§kÊ«�.ÀJ�{§U
é�5b��õCþb�?1u�§�)êâÚ�«ÚOþ

�Ñ:ã§O���5�äÚK�ÚOþ§�) £8ã§¿�rýÿ�!í�!*£8�

OÚ�&��ÚOþÑÑ�SASêâ8"

�é�ª9`²Xeµ

PROC REG L§À�;

IÒ: MODEL ÏCþ= gCþL/ <À�>;

BY Cþ;

FREQ Cþ; ID Cþ;

VAR CþL; ADD CþL;

DELETE CþL; WEIGHT Cþ;

REWEIGHT <^�|ALLOBS></À�> | <STATUS|UNDO>;

IÒ: MTEST <�§1, ... �§k / À�>;

OUTPUT OUT=SAS êâ8'�i=�Ñ¶...;

PAINT <^�|ALLOBS></À�> | <STATUS|UNDO>;

PLOT <y1*x1><=ÎÒ1>, ... <yk*xk><=ÎÒk></À�>;

PRINT <À�ANOVA MODELDATA>;

REFIT;

RESTRICT �§1, ... �§k;

IÒ: TEST �§1, ... �§k / À�;

Ù¥�IÒ´�À�§PROC REG ´7À�§e�[Ü�.§KMODEL�é�´7À

�"e�^PROC REG �L§À�§KMODEL�é�7I§�LkVAR�é"

1. PROC�éé^£8L§§À��)êâ8À�!�<9Ù§&E"DATA=�«REGö

��SASêâ8§OUTEST=�«��ëê�êâ8§OUTSSCP=�«TYPE= SSCPa.

�êâ8"ù
êâ8�·¶5KÓ��SASêâ8�Ó§X¦^üY²�¶iuser.mydata"

ALL �MODEL�é¥�ALL��§�)
SIMPLE, USSCP, CORR�(J"

Ø�)Ñ\K¦^NOPRINT§SIMPLE^u�<{ü�£ãÚOþ§COVOUT�«

)¤���
�êâ8§u�ÛÉ5�OK¦^SINGULAR=�«"ALL �<¤kÚO

þ§USSCP´�?��Ý
"

2. MODEL �éÀ�µMODEL �é�«©Û��.§�.ÀJ�{dSELECTION �½§

XSELECTION=FORWARD(F,�c), BACKWARD(B, ��), STEPWISE(ÅÚ) , MAXR,
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MINR, RSQUARE, ADJRSQ, CP½NONE"çÀ�[!�dDETAILS�Ñ"Cþ�?\

½íØ�±¤|?1§ùÏL�)Ò�½"z|Cþ^GROUPNAMES=’¶i1’ ’ ¶

i2’... �«§^uFORWARD§BACKWARD½STEPWISE"Xµmodel y={ht wgt age}
bodyfat/selection=stepwise groupnames=’hwa’ ’f’; INCLUDE=n�«�.�Þn�Cþ��

�33�§¥"

SLENTRY|SLE=�9SLSTART—SLS=�L«?\½íØCþ�wÍ5Y²"

À�IÚXPX�«(X ′X)−19X ′XÝ
"

psb���Øà§ACOV�<ìC���
§COLLIN�«õ��5©Û"COLLINOINT�

«vk�å��õ��5©Û"CORRB �<�Oþ�'
"COVB�<�Oþ��

O���
"PCORR1 �<²� �'Xê§=..²�SS�SS+ SSE �'�§SSE´

Ø�²�Ú"PCORR2 ¦^/.²�Ú?1�PCORR1 aq�O�"SCORE1¦^..

²�ÚO�� �'XêSS/SST§SST´?��o²�Ú"�½NOINT�¦^�?�o

²�Ú"SCORE2�SCORE1aq§�^/.²�Ú?1O�"SEQL«���Cþ?\

�.�§�<Ñd�1�1�Oþ|¤�Ý
"SPEC �«'u�.���Ú��Ý�

u�"SS1�«..²�Ú"SS2�«/.²�Ú"STB L«IO £8Xê"TOL �<

�Oþ�NN�§=1−R2, R2´TCþ��.¥Ù§Cþ£8��E�'Xê"VIF=

��#ÞÏf§§´NN���ê"

^uýÿÚí�©Û�ÚOþÏ~�±dMODEL�é¦^�A�À���§�3

Ñ\�TYPE=CORR, COV, SSCPA«AÏa.�êâ8�ØU?1"ù
À�kCLI(�

Nýÿ��95%�&�)!CLM(ÏCþ�95%�&�)!DW(Durbin-WatsonÚOþ)!INFLUENCE(K

�ÚOþ)!P(ýÿ�)!PARTIAL( £8m\ã)!R(í�)"

NOPRINT òØ�<£8(J"ALL À��õU�¦^¯õ�À���"ù
À

�´µACOV!CLI!CLM!CORRB!COVB!I!P!PCORR1!PCORR2!R !SCORE1

!SCORE2!SEQB!SPEC!SS1!SS2!STB!TOL!VIF!XPX"

==^uRSQUARE, ADJRSQ, CP¥�À�µRDJRSQ ´N�
gdÝ�E�'X

ê"AICO�z��.�Akaike&EOK"BO�£8Xê"BICO�Bayes&EOK"CP

O�Mallows�CpÚOþ"GMSEPb�£8gCþ�ÏCþþÎÜõ���©Ù¿O�

ýÿþ�Ø�"b�£8gCþ´�½�§JP �«O�ýÿþ�Ø�"MSE �«O�

þ�Ø�"PC �«O�AmemiyaýÿOK"RMSE �<þ�Ø����"SBC O�z

��.�SBCÚOþ"SIGMA=n �«O�CP9BICOK¤¦^�Ø��IO�"SP O

�Hocking�SpÚOþ"SSE O�z��.�Ø�²�Ú"

3. OUTPUT�é�)��ÑÑêâ8§Ù¥�ÚOþ�éz�P¹"éuz�ÚOþ§�

½��'�i§���Ò§±9ÚOþ3ÑÑêâ8¥éA�Cþ¶"eØ�½OUT=§

K�)�ÑÑêâ8UDATAn �S.·¶{"

�±^�'�i�ÑÑÚOþkµ

predicted|p= ýÿ�

residual|r= í�
L95M=§U95M= ÏCþýÿ�(þ�) 95%�&þe�

L95=§U95= �Nýÿ�95%�&þe�
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STDP=²þýÿ�IOØ

STDR=í�IOØ

STDI=�Nýÿ�IOØ

STUDENT=Æ)zí�(IOzí�)

COOKD=¥�¼ål

H=m\

PRESS=ýÿþ�Ø�

RSTUDENT=íØ�P¹��Æ)zí�

DIFFITS=�*	íØ�éýÿ��K�

COVRATIO=�*	é£8Xê����K�

4. PLOT �éPLOT �é^yÚx�Ñ:ã§:�ÎÒ^ÚÒ)å½´Ñ\êâ8¥�Cþ

¶"yCþÚxCþ�±´31��RUN�éc�VAR½MODEL�é�¹�?¿Cþ§

��±´OUTPUT�é¥�ÚOþ§½öOBS(P¹Ò)"

PLOT À��µCLEAR§COLLECT§HPLOTS=§NOCOLLECT§OVERLAY§SYMBOL=

§VPLOTS="

5. RESTRICT�éRESTRICT�é^uéMODEL�é¥�ëê�\�å"�±^RESTRICT

�½A��å§�å�m^ÏÒ©�¶A��å�é�´#N�"�½��å3e�

�MODEL �é�½c��k�"

PROC REG´���pªL§§̂ RUN;©��g$1"X�é�½��.§̂ ADD/DELETE

O\/~�Cþ"¦^PAINT�é�¦ÎÜA½^��*	3Ñ:þ�Ñ§ùé�.�©

ÛÚ�Øék^"XµPAINT name=’Henry’—name=’Mary’; 9PAINT obs.¿=11 and resid-

ual.¡=20; �"PAINT�À��)NOLISTÚRESET§^uP¹ÒÚã«ÎÒ�CÄ"�

éPLOT�^{�PROC PLOTaq"RESTRICT^uk�å£8©Û"REWEIGHT^u

UCë�O����*	��"XµREWEIGHT name=’Alan’; ...; reweight /weight=0.5"

PROC REG �g$1eCþ8�Ó§���½õ��.§|^ù�A:§?1Ä

u�5£8�Ï»©Ûé�B"

6. Ñ\ÚÑÑêâ8

OUTEST=À��)��TYPE=EST�êâ8"ÙSNkµ

BY Cþ"

MODEL iÎCþ§%@�MODELn§�¹MODEL�é�IÒ"

TYPE iÎCþ§éz�P¹�«’PARMS’"

DEPVAR ÏCþ¶"

RMSE þ�Ø����§�´Ø��IOI��O"

INTERCEP �O�å"

MODEL �é¥�½�¤kCþ§Ù�´£8Xê§Ø3�.¥�gCþ�"

��§ÏCþ�-1"

e�½COVOUT§KÑÑ�O����
§TYPE ���’COV’z1^l�
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iÎ�Cþ NAME IP"

éuRSQUARE§ADJRSQ§ÚCP�{§REGéz�f8�.ÑÑ�^P¹"N

\�Cþkµ

IN �.¥gCþ�ê8§Ø�)�å"

P �.¥ëê�ê8§�)�å"

EDF Ø�gdÝ"

SSE Ø�²�Ú"

MSE þ�Ø�"

RSQ E�'²�ÚOþ"

ADJRSQ N�E�'²�"

CP Mallows Cp ÚOþ"

Ù§�½��)�ÚOþkµSP !JP !PC !GMSEP !AIC !BIC !SBC "

=~4.7>Ï»©Û(path analysis) ´|^;��ÚOÆ��£§£ãCþméX�(�

'X?1½þ©Û"§rÏ�m��pK�^ã«��{L�Ñ5¿�r§�«©�A«

�¹§��Ï��±��É,��Ï�K�§��±ÉA�Ï���ÓK�§��±�L

5§ü�Ï�É���Ó�Ï�K�"3�
b�e§�±�ÑÌ´»��{§¡�Ï»©

Û{"yk{I41�¢½²þí§(X1)!è�ê(X2)!<�ê(X3)!²þº�(X4)!²þüY

þ(X5)!²þüYUê(X6)é�íSO2(Y)�K�(5¥I�Æz��Ö61�ò§ý��Æ§

þ°�ÆEâÑ��§1991.12)"

data path (type=CORR);

infile cards missover;

input _type_ $ _name_ $ x1-x6 y ;

cards;

CORR x1 1.000

CORR x2 -.188 1.000

CORR x3 -.063 .955 1.000

CORR x4 -.350 .237 .213 1.000

CORR x5 .424 .029 .017 .005 1.000

CORR x6 -.430 .131 .042 .164 .443 1.000

CORR y -.434 .645 .494 .095 .015 .370 1.000

N . 41 41 41 41 41 41 41

proc reg data=path;

m1:model x5=x1 x6/stb;

m2:model y=x1-x6/stb;

m3:model y=x1-x2/stb;

run;

gCþ�çÀ´3MODEL �é¥�À�SELECTION= ¥�«�c!��!ÅÚ{"

=~4.8>ð�6þ!º�éNO2 �K�[9]§?1k'�£8�äO�§�©êâÚ¦^

�=0.6 �Box-Cox =�Ó�O�"

x1: �Ï:ð�6þ(ý/��) x2: º�(�/¦) y: �íNO2 ¹þ
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data guo;

%put NOTE: A transportation data.;

input x1 x2 y @@;

format x1 x2 y 24.4;

ty=(y**0.6-1)/0.6;

cards;

1300 .45 .066 948 2 .005

1444 .5 .076 1440 2.4 .011

736 1.5 .001 1080 3 .003

1652 .4 .17 1844 1 .14

1736 .8 .156 1116 2.8 .039

1754 .8 .12 1656 1.45 .059

1200 1.8 .04 1536 1.5 .087

1500 .6 .12 960 1.5 .039

1200 1.7 .1 1784 .9 .222

1476 .65 .129 1496 .65 .145

1820 .4 .135 1060 1.83 .029

1436 2 .099

proc reg data=guo;

var y ty x1 x2;

model1:model y =x1 x2;

output out=a1 p=yhat r=e h=h student=s rstudent=r

cookd=c press=p covratio=c dffits=d;

run;

model2:model ty=x1 x2;

output out=a2 p=yhat r=e h=h student=s rstudent=r

cookd=c press=p covratio=c dffits=d;

quit;

proc print data=a1;

proc plot data=a1; plot e*yhat;

run;

proc print data=a2;

proc plot data=a2; plot e*yhat;

run;

þã§S�¦^OUTPUT�éÑÑýÿ�(predict=yhat)!í�(residual=e)!m\(h=h)�§

�e5¦^PLOTL§±�í�éýÿ��ã"

�©êâÚ=�êâÓ�?1þã©Û±ø'�§SASJø
PRINQUALÚTRANSREG

L§�?1��E,�=�§X�~µ

proc transreg data=guo method=morals;

model power(y /parameter=0.6) =linear(x1 x2);

output out=a;
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run;

$1(Jµ

ŷ = −0.038839 + 0.000116x1− 0.027813x2

(0.0489) (0.0003) (0.0111)

R**2=0.7329, F=27.439§P<0.001

t0=-0.739, P¿0.4§t1=4.229§P¡0.001§t2=-2.502§P<0.03

�£8�§í�éýÿ��ã«L²§�3X�½§S���Ø"

Plot of E*YHAT. Legend: A = 1 obs, B = 2 obs, etc.

0.10 +

|

R | A

e |

s 0.05 + A

i |

d | A A A A

u | A A A

a 0.00 + B A A

l | A A A A

| A A

| A A

-0.05 + A A

---+-------------+-------------+-------------+-------------+--

0.00 0.05 0.10 0.15 0.20

Predicted Value of Y

k'��äÚOþ�LXeµ
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P¹ í� STUDENT ¥�Ýl lfÝ
 PRESS RSTUDENT DFBETA

1 -0.033608 -1.11933 0.08401 0.16747 -0.040368 -1.12685 -0.50541

2 -0.038939 -1.25541 0.06596 0.11155 -0.043828 -1.27488 -0.45173

3 -0.003910 -0.14368 0.00318 0.31619 -0.005718 -0.14012 -0.09528

4 0.028126 0.90602 0.03383 0.11003 0.031603 0.90178 0.31708

5 0.015496 0.49537 0.00871 0.09627 0.017147 0.48582 0.15856

6 -0.022594 -0.72448 0.01983 0.10182 -0.025155 -0.71559 -0.24093

7 -0.010448 -0.32846 0.00252 0.06559 -0.011181 -0.32101 -0.08505

8 0.001339 0.04261 0.00006 0.08749 0.001468 0.04153 0.01286

9 0.046771 1.46797 0.04793 0.06255 0.049891 1.51473 0.39126

10 0.014517 0.46081 0.00644 0.08345 0.015839 0.45154 0.13625

11 -0.026383 -0.86342 0.03969 0.13774 -0.030597 -0.85770 -0.34280

12 0.026709 0.85724 0.02828 0.10349 0.029792 0.85132 0.28925

13 -0.010622 -0.34757 0.00642 0.13747 -0.012315 -0.33979 -0.13566

14 -0.050630 -1.70873 0.22712 0.18920 -0.062445 -1.80220 -0.87059

15 -0.000138 -0.00486 0.00000 0.25788 -0.000186 -0.00474 -0.00279

16 -0.007482 -0.24602 0.00344 0.14572 -0.008759 -0.24015 -0.09919

17 0.026119 0.89267 0.07033 0.20936 0.033035 0.88793 0.45691

18 -0.054135 -1.73513 0.11281 0.10105 -0.060221 -1.83493 -0.61520

19 -0.010810 -0.34015 0.00278 0.06734 -0.011590 -0.33250 -0.08935

20 0.008078 0.26732 0.00443 0.15668 0.009579 0.26102 0.11251

21 0.078704 2.54048 0.27589 0.11366 0.088797 3.00875 1.07746

22 0.028195 0.89398 0.02361 0.08142 0.030694 0.88929 0.26476

23 -0.004356 -0.13927 0.00069 0.09656 -0.004822 -0.13581 -0.04440
éy ¦^Box-Cox =�§�=0.6§£8�Jk¤Uõ§yò(J�Xe"

ŷ = −1.692660 + 0.000353x1− 0.085791x2

(0.1365) (0.00008) (0.0310)

R**2=0.7675, F=33.018§P<0.001

t0=-12.399, P<0.01§t1=4.617§P<0.001§t2=-2.771§P<0.02

Plot of E*YHAT. Legend: A = 1 obs, B = 2 obs, etc.
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| A

-0.2 +

--+----------+----------+----------+----------+----------+----------+--

-1.6 -1.5 -1.4 -1.3 -1.2 -1.1 -1.0

Predicted Value of TY

í��YHAT �ã«½L²�Jk¤Uõ"

§4.4.2 ��©Û

ANOVAL§^u©Û�«²ïÁ��O���©Û§eØ²ï§K¨^GLML§§GLM�

^{�ANOVA ���q"ANOVA �±�pª¦^"

�é�ª9Ù^{`²Xeµ

PROC ANOVA DATA= MANOVA MULTIPASS OUTSTAT=;

CLASS ©|CþL; /* 7À*/

MODEL ÏCþ=�A/ À�; /* 7À*/

ABSORB CþL;

BY CþL;

FREQ Cþ;

MANOVA H= �AE= �AM= �§...

MNAMES= PREFIX= / À�;

MEANS �A/ À�;

REPEATED Ï�¶Y²(Y²��) =�<,...> / À�;

TEST H= õ��AE= �A;

ANOVA L§�±�½Ì�A!�p�AÚ«@�A"Ì�AdgCþ¶�½§Xµa

b c¶�p�Ad(Òé(ü�Cþ�½§Xµa*c b*d¶«@�A´3Ì�A½�p�A�

�)ÒS�Ñ§Xµa(b d) c*f(d)"éup��p§�
Ö��B§^ç�©�ù
�A¿

^@ÎÒ�����ê�½�pg�p§X�.MODEL Y=A B C A*B A*C B*C �±{ü

/�¤MODEL Y=A|B|C|@2;"

ANOVA L§´�pª�§�Ò´`^��CLASS ÚMODEL �é�±?1�©Û§�

¦?1�©Û�m^RUN�é©�"3¦^QUIT�é½-�e��DATA½PROC�éÑ

y�§�pª�$1(å"e�½ABSORB ÚFREQ �é§K§�A31��RUN �é�

cÑy¿3±��$1¥k�"BY �éØU^u�pª$1§Ï�½
BY ��Uk�

g$1"

L§GLM!NESTED �^{�ANOVAaq"

1. PROC �éDATA= �«êâ8§MANOVA �«±Cþ�?1k"��P¹�íØ§=

eP¹¥?Û��gCþ"�§K�ïù�P¹"MULTIPASS �«37���ÿ#

Ö�êâ8Ø´rgCþ�\6�©�"ù��¬!�^��m§���`5§§

S��1�m��"OUTSTAT=êâ8�)²�Ú!F�!�.��A�VÇ�"e

3MANOVA�é¥�«CANONICAL �vk¦^M=�«§êâ8��)
;.©Û�

(J"
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2. ABSORB�ééu,
a.��.!��mÚ�Ñ§¦^T�é�¦êâ8(z�BY|)

UABSORBCþüS§3CLASS½MODEL�é¥¦^ABSORBCþ�±�)�Ø�þ

�"3�pª$1�§ABSORB �éA31��RUN�é�cÑy"

3. MANOVA�éeMODEL�é¥�¹Ø���ÏCþ§¦^MANOVA�é�±¼�õ�

ÚOþ"���½T�é§ANOVA Br©ÛCþk"��P¹ò��Ñ§MANOVA �

�L§À��U��ù�:"H= �«b��Ý
§E=�«Ø��§M=�«ÏCþ�

=�Ý
§PREFIX=^u�«M=¤)¤Cþ�cM"CANONICAL Ø�<A��?

1HÝ
ÚEÝ
�;.©Û"ORTH �¦M= �=�
1��5�z"PRINTE �¦�

<Ø�SSCPÝ
E"PRINTH�¦�<HÝ
§SUMMARY�¦éz�ÏCþ�<��©

ÛL"^~µ

proc anova;

class a b;

model y1-y5=a b(a);

manova h=a e=b(a) /printh printe;

manova h=b(a) /printe;

manova h=a e=b(a) m=y1-y2,y2-y3,y3-y4,y4-y5; prefix=diff;

manova h=a e=b(a) m=(1 -1 0 0 0,

0 1 -1 0 0,

0 0 1 -1 0,

0 0 0 1 -1,

0 0 0 0 1) prefix=diff;

1��MANOVA�é�«A´b��A§B(A)´Ø��§À�PRINTH�¦�<�Ak'

�Ý
§PRINTE�¦�<�B(A)k'�Ø�
"1��MANOVA�é�«B(A)��A

Ý
§PRINTE�¦�<Ø�Ý
"1n�MANOVA�é?1�©Û�1���Ó§�©

Û´�éëY�Cþ��?1�§²L=��Cþ¶�DIFF1,DIFF2,DIFF3, DIFF4"

1o�MANOVA�é¦^
M=À�§Ù�^�1né�Ó"

4. MEANS �ééuMODELmàÑy�?Û�AO�þ�§MEANS �é�U3MODEL

�é�Ñy"�±^(Òé(gCþ��|Ü�Y²"3��MEANS �é¥�±�Ñ

��½õ��A"MEANS �ékNõÀ�?1õ'�§À�Xµ

BON Bonferroni t-u�

DUNCAN Duncan �multiple-range test

DUNNETT ?1Dunnett V�u�§Xmeans a /DUNNETT( ’CONTROL’) ; means a

b c d/DUNNETT(’CNTLA’ ’CNTLB’ ’CNTLC’ ’CNTLD’); )ÒS´éìY²���§%

@´1�|�éì"

DUNNETTL Dunnett üýu�§u�?n´Ä'éì$"

DUNNETTU Dunnett üýu�§u�?n´Ä'éìp"

GABRIEL ?1Gabriel üü'�"
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REGWF ?1Ryan-Eliot-Gabriel-Welsch õF test"

REGWQ ?1Ryan-Eliot-Gabriel-Welsch õþê'�test"

SCHEFFE ?1Scheffe üüu�"

SIDAK ?1Sidak üüu�"

SMM, GT2 ?1üü'�§��Ø��=Hochberg �GT2�{"

SNK Student-Newman-Keuls õþêtest"

T,LSD üüï�u�§¤k�fê�Ó�=Fisher�LSD{"

TUKEY ?1Tukey �HSD"

WALLER ?1Waller-Duncan k-ratio u�"

±eÀ�^u�½õ'��[!µ

ALPHA=�«þ�u��wÍ5Y²"CLDIFF�¦BON!GABRIEL!SHEFFE!SIDAK!SMM!GT2!T!LSDÚTUKEY±

�&«m/ª�Ñ"CLM�«éuMEANS���Y²§BON!GABRIEL!SCHEFFE!DIDAK!SMM!T±

9LSD À�±�&«m�/ª�Ñ"E=�«^uüü'��Ø�þ�§KRATIO=�±

�«50,100,500^uWaller -Duncanu�"LINES�«=ØU^uDunnett �n«u�§§

rþ�±l����/ªü�¿�Ñþ���O�¹"

5. MODEL �éINT—INTERCEPT �¦�.�<�.¥��å�A"NONUI Ø�<��

©Û�(J"

6. REPEATED�éeMODEL�é¥�ÏCþL«éÓ�¢�ü��Eÿþ§Ku�ÿ

þÏ�±9§��MODEL�é¥gCþm��p�^REPEATED�é"3REPEATED

�é¥�½±e&E"

Ï�¶ Y² Y²�� =� À�

À�kCONTRAST!POLYNOMIAL!HELMERT!MEANÚPROFILE"3����

±¦^NOM!NOU!PRINTE!PRINTH!PRINTM!PRINTRVÚSUMMARY"NOM�NOU

©O�����õ�©Û(J�ÑÑ"

X?1ÛÏ�O��©Û§¦^�éµ

proc glm;

classes a b c;

model y1-y3=a|b|c;

manova h=a|b|c /printe printh;

��©Û¥��ACþ�¦^DATA Ú¥�Ì�5�E§yäü~"

=~4.9 >eLêâP¹
���húieáo�hX©Oæ^n«�{æh�§zü

�³�Ñh×ê§y�w�{�k�593hXm��É"

� h þ

�{ hX� hX� hXn hXo

{� 2,1 4,2 3,1 1,1

{� 4,5 3,3 6,7 6,5

{n 6,4 8,8 7,8 5,6
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æ^ÛÏ�O��©Û§Ù§SXeµ

data oil;

do method=1 to 3;

do field=1 to 4;

do reps=1 to 2;

input barrels @@;output;

end;

end;

end;

cards;

2 1 4 2 3 1 1 1

4 5 3 3 6 7 6 5

6 4 8 8 7 8 5 6

proc anova;

class method field;

model barrels=method field method*field;

test h=method e=method*field;

quit;

§SògÄ�)�ACþmethod, field ^u�Y©Û"

�Ñ(JµF=14.48§P<0.001"

R2 CÉXêþ�Ø���BARRELS þ�0.929596 19.60812 0.866025 4.41666667
5 gdÝ ²�Ú þ� F � P

�. 11 118.8333333 10.8030303 14.40 0.0001

�{ 2 88.08333333 44.04166667 58.72 0.0001

hX 3 9.83333333 3.27777778 4.37 0.0268

�{*hX 6 20.91666667 3.48611111 4.65 0.0115

Ø� 12 9.0000000 0.7500000

��²�Ú 23 127.8333333
¦^METHOD*FIELD �þ��Ø��?1u�µ
5 gdÝ Anova SS þ� F � Pr ¿ F

�{ 2 88.08333333 44.04166667 12.63 0.0071
=~4.10>��úi[ÀJ�.§�kÊ«§Ùd���?�Øõ§ywÙÑhþ�p

ê�'X§¦^i@�O���©Û§3§S¥§i@�A�3)ÒS"

data taxis;

do type=1 to 5;

do car=1 to 2;

do rep=1 to 3;

input miles@@;output;

end;

end;

end;
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cards;

15.8 15.6 16.0 13.9 14.2 13.5

18.5 18.0 18.4 17.9 18.1 17.4

12.3 13.0 12.7 14.0 13.1 13.5

19.5 17.5 19.1 18.7 19.0 18.8

16.0 15.7 16.1 15.8 15.6 16.3

proc print;

proc anova;

class type car rep;

model miles=type car(type);

test h=type e=car(type);

run;

O�(JXe§A�¦^22.64 �F �)º"
R2 CÉXê þ�Ø��� BARRELS þ�

0.971420 2.776601 0.447958 16.1333333

5 gdÝ ²�Ú þ� F � P

�. 9 136.4133333 15.1570370 75.53 0.0001

a. 4 129.2766667 32.3191667 161.06 0.0001

ð�(a.) 5 7.1366667 1.4273333 7.11 0.0006

Ø� 20 4.0133333 0.2006667

��²�Ú 29 140.4266667
¦^ð�(a.) �þ��Ø��?1u�µ
5 gdÝ Anova SS þ� F � Pr> F

a. 4 129.2766667 32.3191667 22.64 0.0021
Cody, R.P. �Smith, J.K. (1991) 0�
NõSAS ^uEÿþêâ©Û�^~"

=~4.11>���©Û^~[17]µ27�Pà©¤n|§1�|���|§1�|k`G|

�§1n|3ÙØ^Y¥\\1k�å§å©þ�1,2,3,4 ±�O\�¹"y3�©Ûn«

¢�?nÙN�O\´Ä�Ó§òå©NéNO\��^�¿�Ä"§SXeµ

title ’MANCOVA’;

data;

input x0-x4 group@@;

cards;

57 29 28 25 33 1 59 26 36 35 35 2 61 25 23 11 9 3

60 33 30 23 35 1 54 17 19 20 28 2 59 21 21 10 11 3

52 25 34 33 41 1 56 19 33 43 38 2 53 26 21 6 27 3

49 18 33 29 35 1 59 26 31 32 29 2 59 29 12 11 11 3

56 25 23 17 30 1 57 15 25 23 24 2 51 24 26 22 17 3

46 24 32 29 22 1 52 21 24 19 24 2 51 24 17 8 19 3

51 20 23 16 31 1 52 18 35 33 33 2 56 22 17 8 5 3

63 28 21 18 24 1 58 11 24 21 24 3

49 18 23 22 28 1 46 15 17 12 17 3
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57 25 28 29 30 1 53 19 17 15 18 3

proc sort; by group;

proc means; var x0-x4; classes group;

proc plot; by group; plot (x1-x4)*x0;

proc reg; model x1-x4=x0; mtest;

proc glm;

classes group;

model x1-x4=x0 group x0*group;

manova h=x0*group;

proc glm;

classes group;

model x1-x4=x0 group;

manova h=group /printe printh;

means group;

lsmeans group/stderr pdiff;

quit;

GROUP ´k3�Y²�?nCþ§�Cþ�x0"©Ûg´µÄkéêâüS§O�Ä:ÚO

þÚ?1ã«",�wx1-x4�x0m�3��'Xíºe�3��'X§*	�Cþ�©|�

A��p�^´Äk¿Â"��u�N�oNþ��þ´Ä�ÓÚ¼�N�þ�"MANOVA

�éu�?n²þ��õCþu�§PRINTE�PRINTHÀJ�<ÑØ�
�b�²�ÚÝ


"MEANS GROUP´¦Ñ¤k¢�?n�²þ�LSMEANSK¦ÑN�þ�§STDERR�

ÙIOØ§PDIFF �ÑN�þ���u���VÇ�"

Ä:ÚOþXeµ

GROUP N Obs Variable N Mean Std Dev

--------------------------------------------------------

1 10 X0 10 54.0000000 5.4365021

X1 10 24.5000000 4.8362060

X2 10 27.5000000 4.7434165

X3 10 24.1000000 5.8774522

X4 10 30.9000000 5.5467708

2 7 X0 7 55.5714286 2.9920530

X1 7 20.2857143 4.3094580

X2 7 29.0000000 6.4031242

X3 7 29.2857143 8.8828352

X4 7 30.1428571 5.3984125

3 10 X0 10 54.7000000 4.6916001

X1 10 21.6000000 5.3789714

X2 10 19.5000000 4.2229532

X3 10 12.4000000 5.3995885

X4 10 15.8000000 6.8280467

--------------------------------------------------------
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õCþu�F=1.5282§P=0.2286§ØwÍ��«�UY©Û"

��p���.X0*GROUP�AWilks’sCqF=0.9430, P=0.4943�õCþ���©Ûk

¿Â"UY����©ÛX1§F=2.94, P=0.0727"X2§F=9.05§P=0.0013"X3§F=14.58§P=0.0001"X4§F=18.49§P=0.0001"

�N��Cþ�Wilks’ F=5.0694§P=0.0002"�|mkwÍ�É"N�þ�Xeµ

GROUP X1 Std Err Pr > |T| Pr > |T| H0: LSMEAN(i)=LSMEAN(j)

LSMEAN LSMEAN H0:LSMEAN=0 i/j 1 2 3

1 24.8536109 1.3837468 0.0001 1 . 0.0291 0.1075

2 19.8058138 1.6559283 0.0001 2 0.0291 . 0.4179

3 21.5823195 1.3778612 0.0001 3 0.1075 0.4179 .

GROUP X2 Std Err Pr > |T| Pr > |T| H0: LSMEAN(i)=LSMEAN(j)

LSMEAN LSMEAN H0:LSMEAN=0 i/j 1 2 3

1 27.4555825 1.6310956 0.0001 1 . 0.5363 0.0022

2 29.0602809 1.9519304 0.0001 2 0.5363 . 0.0010

3 19.5022209 1.6241579 0.0001 3 0.0022 0.0010 .

GROUP X3 Std Err Pr > |T| Pr > |T| H0: LSMEAN(i)=LSMEAN(j)

LSMEAN LSMEAN H0:LSMEAN=0 i/j 1 2 3

1 24.0318380 2.1368946 0.0001 1 . 0.1240 0.0008

2 29.3782198 2.5572195 0.0001 2 0.1240 . 0.0001

3 12.4034081 2.1278054 0.0001 3 0.0008 0.0001 .

GROUP X4 Std Err Pr > |T| Pr > |T| H0: LSMEAN(i)=LSMEAN(j)

LSMEAN LSMEAN H0:LSMEAN=0 i/j 1 2 3

1 30.7851951 1.9374437 0.0001 1 . 0.8741 0.0001

2 30.2986638 2.3185369 0.0001 2 0.8741 . 0.0001

3 15.8057402 1.9292030 0.0001 3 0.0001 0.0001 .

âHuitema, B (1980) The Analysis of Covariance and Alternatives, New York: Wiley ¥�ïÆ§

�Cþ�ê8A÷vúªµC+(J-1)/N¡0.10§C ��Cþê8�~�27§J ´|ê�~�3§�

\dªC+(3-1)/27¡0.10 =C¡0.7§�~Ø¨�k�Cþ"

=~4.12>Ó+©Û^~µ45 ¶ÉÁö�É��5?n��nU§ÿ° $Ä©ê"¦

^PROC GLM ?1Ó+©Û[17]"

�©êâ®¹3SAS©Û§S¥§�©êâ�þ��IO�µ
|O �� þ� IO� þ� IO� þ� IO�

éì| 6 133.00 73.66 159.33 86.34 165.50 95.70

37.5r 14 105.07 73.10 129.57 75.12 138.21 82.71

87.5r 15 151.80 62.86 169.60 57.67 178.73 72.57

187.5r 10 169.50 65.40 191.80 65.62 193.40 69.67
²ÐÚ©Û§ØUáýÓ+�Ó�b�"éÓ+m�^�?1u�§L²Aáý�^�

�b�§=° $Ä©êzUÑUC"��´�Y²�u�§(J´o|�²þ° $Ä©

êkwÍ��É"�A�§Sµ

data;

input y1-y3 a @@;

u1=y1-y2;u2=y2-y3;z=(y1+y2+y3)/3;
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b=1;

cards;

223 242 248 1 53 102 104 2 206 199 237 3 202 229 232 4

72 81 66 1 45 50 54 2 208 222 237 3 126 159 157 4

172 214 239 1 47 45 34 2 224 224 261 3 54 75 75 4

171 191 203 1 167 188 209 2 119 149 196 3 158 168 175 4

138 204 213 1 183 206 210 2 144 169 164 3 175 217 235 4

22 24 24 1 91 154 152 2 170 202 181 3 147 183 181 4

115 133 136 2 93 122 145 3 105 107 92 4

32 97 86 2 237 243 281 3 213 263 260 4

38 37 40 2 208 235 249 3 258 248 257 4

66 131 148 2 187 199 205 3 257 269 270 4

210 221 251 2 95 102 96 3

167 172 212 2 46 67 28 3

23 18 30 2 95 137 99 3

234 260 269 2 59 76 101 3

186 198 201 3

proc glm; /* equality of three means */

class a;

model y1-y3=a/nouni;

means a;

manova h=a/printe;

proc glm; /* equality of profiles */

class a;

model u1 u2=a/nouni;

manova h=a;

proc glm;

class a;

model z=u1 u2 a;

lsmeans a /stderr pdiff;

proc glm; /* equality of profile means */

class b;

model u1 u2=b /noint;

manova h=b;

quit;

eÓ+ã��§�éLSMEANS A /STDERR PDIFF �)Y²Ú�O!Y²m�É�þ

��"±þ§S��±�Ä�kò��5?nc�©ê���Cþ��/§d?lÑ"

1�Ü©(JL²/þ��Ó0"

S=3 M=-0.5 N=18.5

Statistic Value F Num DF Den DF Pr > F

Wilks’ Lambda 0.77325240 1.1772 9 95.06636 0.3185
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Pillai’s Trace 0.23285996 1.1501 9 123 0.3332

Hotelling-Lawley Trace 0.28534495 1.1942 9 113 0.3056

Roy’s Greatest Root 0.25454432 3.4788 3 41 0.0243

1�Ü©(Jµ

Sum of Mean

Source DF Squares Square F Value Pr > F

Model 5 78498.76606 15699.75321 4.02 0.0049

Error 39 152150.00925 3901.28229

Corrected Total 44 230648.77531

Dependent Variable: Z

Source DF Type I SS Mean Square F Value Pr > F

U1 1 482.59138 482.59138 0.12 0.7269

U2 1 43597.82098 43597.82098 11.18 0.0018

A 3 34418.35370 11472.78457 2.94 0.0449

Source DF Type III SS Mean Square F Value Pr > F

U1 1 5730.40926 5730.40926 1.47 0.2328

U2 1 52989.04377 52989.04377 13.58 0.0007

A 3 34418.35370 11472.78457 2.94 0.0449

A Z Std Err Pr > |T| LSMEAN

LSMEAN LSMEAN H0:LSMEAN=0 Number

1 151.515482 25.582478 0.0001 1

2 119.473451 16.772678 0.0001 2

3 164.892380 16.273133 0.0001 3

4 195.022642 19.945033 0.0001 4

Pr > |T| H0: LSMEAN(i)=LSMEAN(j)

i/j 1 2 3 4

1 . 0.3001 0.6629 0.1875

2 0.3001 . 0.0599 0.0063

3 0.6629 0.0599 . 0.2507

4 0.1875 0.0063 0.2507 .

1®!¯|mN�þ�k¤ØÓ" ���u�L²�þ�ØÓ"

S=1 M=0 N=20.5

Statistic Value F Num DF Den DF Pr > F

Wilks’ Lambda 0.38631074 34.1547 2 43 0.0001

Pillai’s Trace 0.61368926 34.1547 2 43 0.0001

Hotelling-Lawley Trace 1.58858969 34.1547 2 43 0.0001

Roy’s Greatest Root 1.58858969 34.1547 2 43 0.0001

=~4.13>õ��5�.¯K(multivariate general linear model)§PROC IML §SXeµ

/* Maindonald, J.H.(1984) Statistical Computations, Wiley */
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libname user ’.’;

data mlm;

x1=1;

input x2-x4 y1 y2;

cards;

7 5 6 7 1

2 -1 6 -5 4

7 3 5 6 10

-3 1 4 5 5

2 -1 0 5 -2

2 1 7 -2 4

-3 -1 3 0 -6

2 1 1 8 2

2 1 4 3 0

proc iml;

reset print;

use mlm;

read all into xy;

x=xy[,1:4]; y=xy[,5:6];

n=nrow(y); q=ncol(x);

beta=y‘*x*inv(x‘*x);

sigma=1/(n-q)#(y‘-beta*x‘)*y;

z=xy‘*xy; yy=css(z,n);

t=half(z);

proc glm;

model y1 y2=x1-x3;

manova h=x1-x3 /printh printe;

run;

âõ��5�.nØ§��£8Xê(BETA)µ
(

7.7333333 −0.2 2.3333333 −1.666667

−1.633333 0.4 0.1666667 0.6666667

)
SIGMA ´���Ý
µ

(
0.8 4

4 22

)

YY ´6x6�CSSPÝ
"



9 18 9 36 27 18

18 136 58 92 94 96

9 58 41 52 67 50

36 92 52 188 68 112

27 94 67 68 237 70

18 96 50 112 70 202
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T ´CSSPÝ
�Cholesky©)§�Ù�ê�´6x6"



3 6 3 12 9 6

0 10 4 2 4 6

0 0 4 2 6 2

0 0 0 6 −10 4

0 0 0 0 2 10

0 0 0 0 0 3.1622777


âMaindonald, J.H.õCþ�5�.�NõÚOþþ�²T�§Ý
��ü�A�

AO5¿§Ù1�1�Ù=��¦ÈéA~ê��²�Ú§1�1m©K�géAx1, x2, x3

�²�Ú"̂ S�¹Â´�x2´N�
x1�²�Ú§x3´N�x1, x2�²�Ú§me�2x2Ý


�¦ÈKéA�{²�Ú"ùéun)SAS�I a²�Ú�´ék�Ï�"PROC GLM

£8�(J�©O?1��O��´�Ó�§�ÑÜ©O�(J§���(J�d$1þ

¡§S¼"

Y1 �X1-X3�£8�§�.F=63.33, P=0.0002§R-²�=0.974359"

I a²�Ú9ëê�O�µ

Source DF Type I SS Mean Square F Value Pr > F

X1 1 16.0000000 16.0000000 20.00 0.0066

X2 1 36.0000000 36.0000000 45.00 0.0011

X3 1 100.0000000 100.0000000 125.00 0.0001

T for H0: Pr > |T| Std Error of

Parameter Estimate Parameter=0 Estimate

INTERCEPT 7.733333333 12.30 0.0001 0.62857864

X1 -0.200000000 -1.58 0.1747 0.12649111

X2 2.333333333 9.90 0.0002 0.23570226

X3 -1.666666667 -11.18 0.0001 0.14907120

Y2 �X1-X3�£8�§�.F=0.85, P=0.5240§R-²�=0.337349"I a²�Ú9ëê�O�µ

Source DF Type I SS Mean Square F Value Pr > F

X1 1 36.00000000 36.00000000 1.64 0.2570

X2 1 4.00000000 4.00000000 0.18 0.6875

X3 1 16.00000000 16.00000000 0.73 0.4327

T for H0: Pr > |T| Std Error of

Parameter Estimate Parameter=0 Estimate

INTERCEPT -1.633333333 -0.50 0.6413 3.29629422

X1 0.400000000 0.60 0.5728 0.66332496

X2 0.166666667 0.13 0.8980 1.23603308

X3 0.666666667 0.85 0.4327 0.78173596

õ���©Û(J´�âz�x�b�Ý
�Ø�Ý
©Û§�ÑÙ�A��ä"Ø�


´µ
4 20

20 105.55555556

X1-X3 �b�Ý
´µ
2 −4 78.4 5.6 100 −40

−4 8 5.6 0.4 −40 16
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õCþu�§n�u�þkS=1, M=0, N=1§gdÝ2,4§¦^Wilks’ Lambda§Ù�3X1�µ0.08849558,

F=20.60, P=0.0078"X2�µ0.00473844, F=420.08 §P=0.0001"X3�µ0.00314861§F=633.20,

P=0.0001"

§4.4.3 ©aêâ©Û

L�êâ�£ã�±æ^PROC TABULATE§§��Ñ�ªé(¹�ØU���éL

ÚOþ"�
~^��éLÚOþ�±dPROC FREQ ��§ùpÌ�0�CATMOD L

§"SAS L§CATMOD ´�êØõ�^u©aêâ±9©a�ëYCþ·Üa.êâ©Û

�`D^���§�±[Üéê�5�."

CATMOD?1�«©aêâ�©Û�Nõ�{´ëYêâ©Û�{�í2"X��

©Û3DÚ�¿Âþ´þ��©Û§±9rþ�m�CÉU5©�"ùp���©Û

K´��A¼ê�©Û§±9é�A¼ê�CÉ©�ØÓ�5"

�A¼ê�±´ÏCþ�kS��²þ©ê§��±´>�VÇ§\È�logits ½Ù§

¼ê"

CATMOD�´���pªL§"

�é�ª9Ù`²Xeµ

PROC CATMOD DATA= ORDER=DATA;

DIRECT CþL;

MODEL �A=�O�AL/À�; /* 7À*/

CONTRAST ’IÒ’ é'�£ã, é'�£ã,...;

BY CþL;

FACTORS Ï�£ã,... / À�;

LOGLIN �A/ À�;

POPULATION CþL;

REPEATED Ï�£ã,... / À�;

RESPONSE ¼ê/À�;

RESTRICT ëê=��<...ëê=��>;

WEIGHT Cþ;

RUN;

1. PROC �éORDER= DATA �«CþY²�üS´UìÑ\êâ�^S¶ÄK§Cþ

Y²�âSÜüSXêâ��gS½i1^S"

2. DIRECT �é�«^�>YCþ?n�ê�Cþ¶§AkuMODEL �é�«"

3. MODEL �é�½gCþÚÏCþ±9�.�A"

�A�A�«û½�AaO�ÏCþ(Û¹�éL��)§�A�A�±´ü��C

þ½�p�A"�O�A´CÉ�5§XÌ�AÚ�p"
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MODEL�é�À�¥§(1)O���<�¡�À�µCORRB(ëê��'
)!COV(z

�oN��A¼êÝ
)!COVB(�O���
)!FREQ(�A�oN�ü�ªêL)!ML(¦

^4�q�O)!ONEWAY(éuë�©Û�z�Cþ�)��ªê©Ù) !PREDICT�

<z�oN�*ÿ��Ï"�§±9§��IOØÚí�"e�A¼ê´IO�2

Âlogits§KPRED=FREQO�Ú�<ýÿ�fªê§PRED= PROB ½PREDICT K

O�Ú�<�A��fVÇ"PROB�<�A�oN�ü���L§TITLE=”�«�A

uMODEL�é�IK§XPX�«�<�5�§���¦¦ÈÝ
"(2)!�O���<�

À�µNODESIGN(Ø�<�OÝ
)!NOGLS( Ø¦^2Â\����¦{)!NOINT(Ø

�<�å�)!NOITER(Ø�<4�q,�OzÚþ�k'&E)!NOPARM(Ø�<�O

ëê9Ù´Ä�"�u�)!NOPROFILE(Ø�<oNÚ�A�©a�¹)!NORESPONSE(Ø

�<éê�5�.� RESPONSE Ý
)"(3)��O���<[!�À�kµADDCELL=(O

\�z�f�ê)!AVERAGED(�«gCþÌ�A3oN�A¼ê¥�þ�)!EPSILON=(ë

ê4�q,�O�Âñ°Ý) !MAXITER=(4�q,{���S�gê)"(4)MODEL�

é�±���ÉÑ\��OÝ
§Xµ

model r=(1 1 0 0, 1 1 0 0, 1 1 0 2,

1 0 1 0, 1 0 1 1, 1 0 1 2,

1 -1 -1 1, 1 -1 -1 1, 1 -1 -2 2)

( 1=’Intercept’, 2 3 =’Group Main Effect’,

4=’Linear Effect of Time’);

CONTRAST�½;�3MODEL½LOGLIN�é�§§U�EÚu�dMODEL�

�.ëê½LOGLIN�é¤��A�¤��5¼ê"’IÒ’´7À�§��24�iÎ§̂

uIP"z1�£ã�«Ý
C��1§C^uCB=0�b�u�§1£ã�m^ÏÒ©

m"

3MODEL, POPULATION,½WEIGHT�é¥Ñy��?ÛCþe"�§KTP¹

��Ñ"

4. CONTRAST �é

éuëê��5¼ê?1u�§�GLMk¤ØÓ§Ïd3¦^�A�>&"�C

þAko�Y²§�Auo�ëê(α1, α2, α3, α4) §α4 = −α1 − α2 − α3"Ïdu�α1 = α4

Ò��u2α1 + α2 + α3 = 0"�A�CONTRAST �éÒ´µCONTRAST ’1 vs. 4’ a 2 1

1; ¤k��A�±^'�iALL PARMS�O§L§@��Aëê��OÝ
��ê

�Ó"ù3��Ñ\�OÝ
��¹e´ék^�§Xµ

model y=(1 0 0 0, 1 0 1 0, 1 1 0 0, 1 1 1 1);

contrast ’Main Effect of B’ all_parms 0 1 0 0;

contrast ’Main Effect of C’ all_parms 0 0 1 0;

contrast ’B*C Interaction ’ all_parms 0 0 0 1;

5. FACTORS �é

ÏL�«Ï�¶ÚY²ê«©Ó��oN¥ØÓ��A¼ê§eÏ�¶´iÎ.

�§K\$�M"Ù����À�kn�§=PROFILE!RESPONSE ÚTITLE"PROFILE�



162 1oÙ SAS

«z��A¼ê�Ï����"���êâ8¹k��¼ê9Ù���Ý
��O�§

'égCþa,béù
¼ê?1©Û"

proc catmod;

response read b1-b10;

model _f_=_response_;

factors a $ 2, b $ 5 /_response_=a b;

quit;

6. LOGLIN �é

½Âéê�5�.§§�MODEL¥� RESPONSE ´éA�"§�±3���^TITLE=”

À�I£?1�©Û"

7. POPULATION �é

�«oN�â�½Cþ����¹/¤§ÄK´^MODEL�é/¤"Ïd§��

Ñ\�OÝ
�§7L¦^POPULATION�é"POPULATION �1��^å´��.

�
�I��z�§E�±�5�oN"

8. REPEATED �é

^u?nEÿþÏ�§�õu��gCþÚMODEL�é¥Ñy RESPONSE �

�/"ÙÀ��FACTORSaq"

9. RESPONSE �é

�«�AVÇ�¼ê§eØ\�«§CATMODÛ¹/¦^2Âlogits"¼ê��«�

�CLOGIT|CLOGITS, JOINT, LOGIT|LOGITS, MARGINAL|MARGINALS, MEAN|MEANS,

READ Cþ"

RESPONSE �À�kOUT=, OUTEST=, �«ÑÑêâ8ÚTITLE=”�«IK"e

¡©ÛÏCþr1, r2ÚgCþa, b�'X§¦^>�VÇÚÌ�A�.µ

proc catmod;

weight wt;

response marginals;

model r1*r2=a b;

quit;

^éê�5�.©ÛÏCþr1,r2,r3§�.�)Ì�AÚr1*r2��pµ

proc catmod;

weight wt;

model r1*r2*r3=_response_ /ml nogls pred=freq;

loglin r1|r2 r3;

quit;

4�q,{?1^Cþr�gCþx1,x2�logistic�.©Ûµ
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proc catmod;

weight wt;

direct x1 x2;

model r1=x1 x2/ml nogls;

quit;

ÏCþr1,r2,r3L«n�ØÓ�m�Ó�aÿþ§©ÛÏCþ!�m9gCþa�'X§̂

Eÿþ©Ûµ

proc catmod;

weight wt;

response marginals;

model r1*r2*r3=_response_ a;

repeated time 3 /_response_=time;

quit;

©ÛÏCþr�gCþa,b�'X§¦^��©Ûµ

proc catmod;

weight wt;

response mean;

model r=a|b;

quit;

ÏCþr1,r2�gCþx1,x2�'X§¦^�5£8©ÛÏCþ�>�VÇµ

proc catmod;

weight wt;

direct x1 x2;

response marginals;

model r1*r2=x1 x2;

quit;

©ÛkS©aCþr9gCþa�'X§¦^\Èlogit�ÄÏCþ�A5µ

proc catmod;

weight wt;

response clogits;

model r=_response_ a;

quit;

=~4.14>e¡�ÑEÿþ©Û�ü�~f"3©aêâ©Û¥§>�´���kN

�Ù§þ�ÜO§��A. Agresti (1990) �?Ø"

1��´SAS/STAT PROC CATMOD�����§S"u�7477¶30-39��Oå�mú

Àå§¦^EÿþÏfSIDE �Ì�Au�>����5( MARGINAL HOMOGENEITY)"



164 1oÙ SAS

duko�Y²§RESPONSE �ééz��ACþ?1n�>�VÇ§K©Û�k8��

A¼ê"EÿþÏfSIDE kLEFT ÚRIGHT ü�Y²§CATMOD rù
¼ê©¤n|§

kn�gdÝ§=Ïzþ>�VÇk��gdÝ§Ï?1>���5u�´Ü·�"

title ’VISION SYMMETRY’;

data vision;

input right left count @@;

cards;

1 1 1520 1 2 266 1 3 124 1 4 66

2 1 234 2 2 1512 2 3 432 2 4 78

3 1 117 3 2 362 3 3 1772 3 4 205

4 1 36 4 2 82 4 3 179 4 4 492

proc catmod;

weight count;

response marginals;

model right*left=_response_ / freq;

repeated side 2;

title2 ’TEST OF MARGINAL HOMOGENEITY’;

quit;

(JXeµ

ANALYSIS OF VARIANCE TABLE

Source DF Chi-Square Prob

--------------------------------------------------

INTERCEPT 3 78744.17 0.0000

SIDE 3 11.98 0.0075

RESIDUAL 0 . .

ANALYSIS OF WEIGHTED-LEAST-SQUARES ESTIMATES

Standard Chi-

Effect Parameter Estimate Error Square Prob

----------------------------------------------------------------

INTERCEPT 1 0.2597 0.00468 3073.03 0.0000

2 0.2995 0.00464 4160.17 0.0000

3 0.3319 0.00483 4725.25 0.0000

SIDE 4 0.00461 0.00194 5.65 0.0174

5 0.00227 0.00255 0.80 0.3726

6 -0.00341 0.00252 1.83 0.1757

��©ÛLw«§SIDE�A´wÍ�§=�mú�mØ�3>'��§½ö`§ÉÁöüú

Àå�©Ù�OkwÍ¿Â"

=~4.15>e¡�´SAS/STAT ���§S"3����ïÄ¥§ü«ØÓ�ä(mild, se-

vere)�¾<�Éü«£�(std, new)§3n�ØÓ�m(1,2,3±)ÿþÉÁöé£���A(n=�

~, a=Ø�~)"©Û�8�´µdEÿþÏf(TIME)9ÏCþ�ä(DIAG)Ú£�(TRTMENT)�
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�J"RESPONSE�é^uO�>�VÇ�éê'ê'(logits)§�OÝ
¥¦^��m�(0,1,2)�

¢S�(1,2,4)�±2�.�éê�A"�ko�POPULATION (2 �äx 2 £�) §l��A( 2

WEEK1 x 2 WEEK2 x 2 WEEK3)"

title ’GROWTH CURVE ANALYSIS’;

data growth2;

input diag $ trt $ week1 $ week2 $ week4 $ count @@;

cards;

mild std n n n 16 severe std n n n 2

mild std n n a 13 severe std n n a 2

mild std n a n 9 severe std n a n 8

mild std n a a 3 severe std n a a 9

mild std a n n 14 severe std a n n 9

mild std a n a 4 severe std a n a 15

mild std a a n 15 severe std a a n 27

mild std a a a 6 severe std a a a 28

mild new n n n 31 severe new n n n 7

mild new n n a 0 severe new n n a 2

mild new n a n 6 severe new n a n 5

mild new n a a 0 severe new n a a 2

mild new a n n 22 severe new a n n 31

mild new a n a 2 severe new a n a 5

mild new a a n 9 severe new a a n 32

mild new a a a 0 severe new a a a 6

proc catmod order=data;

title2 ’REDUCED LOGISTIC MODEL’;

weight count;

population diag trt;

response logit;

model week1*week2*week4=(1 0 0 0 ,1 0 1 0 ,

1 0 2 0 ,1 0 0 0 ,

1 0 0 1 ,1 0 0 2 ,

0 1 0 0 ,0 1 1 0 ,

0 1 2 0 ,0 1 0 0 ,

0 1 0 1 ,0 1 0 2 )

(1=’Mild diagnosis, week 1’,

2=’Severe diagnosis, week 1’,

3=’Time effect for std trt’,

4=’Time effect for new trt’) /freq;

contrast ’Diagnosis effect, week 1’ all_parms 1 -1 0 0;

contrast ’Equal time effects’ all_parms 0 0 1 -1;

quit;
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(JXeµ

ANALYSIS OF VARIANCE TABLE

Source DF Chi-Square Prob

--------------------------------------------------

Mild diagnosis, week 1 1 0.28 0.5955

Severe diagnosis, week 1 1 100.48 0.0000

Time effect for std trt 1 26.35 0.0000

Time effect for new trt 1 125.09 0.0000

RESIDUAL 8 4.20 0.8387

ANALYSIS OF WEIGHTED-LEAST-SQUARES ESTIMATES

Standard Chi-

Effect Parameter Estimate Error Square Prob

----------------------------------------------------------------

MODEL 1 -0.0716 0.1348 0.28 0.5955

2 -1.3529 0.1350 100.48 0.0000

3 0.4944 0.0963 26.35 0.0000

4 1.4552 0.1301 125.09 0.0000

ANALYSIS OF CONTRASTS

Contrast DF Chi-Square Prob

------------------------------------------------------

Diagnosis effect, week 1 1 77.02 0.0000

Equal time effects 1 59.12 0.0000

§S^�½��OÝ
?1©Û§©Û§S¦^
POPULATION �é�«©aþ�|Ü§

��©ÛLw«§ù1êâ^�½�ëêUéÐ/L�"é'©ÛL²§1�±��ä�A

pÝwÍ§duw�ölogit ��O(ëê2)��ö��§L²ù
�ö1�±ÑyÉ~�

A�VÇ��"Ó��w«§IO�{��m�A�#�{ØÓ¶ëêLw«§#{��m

�A'IO�{�r�õ"

3CATMODL§�ÑPOPULATION �é�§���ò´��Ü¿
MODEL ¤�«�

©a�A±	¤k�A�>�(J"

§4.4.4 LOGISTIC £8©Û

=~4.16>Hosmer, D.W. and S. Lemeshow (1989)¥b��]�§o«¬x�100<�)%

¾��¹"¬x(RACE)kµç<(black)!Ü�ß<(hispanic)!x<(white) 9Ù¦(other)¶)

%¾(STATUS)kk(present)!Ã(absent)ü«"

STATUS �RACE ��L

STATUS RACE

Frequency|

Percent |black |hispanic|other |white | Total

---------+--------+--------+--------+--------+

absent | 10 | 10 | 10 | 20 | 50

| 10.00 | 10.00 | 10.00 | 20.00 | 50.00
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---------+--------+--------+--------+--------+

present | 20 | 15 | 10 | 5 | 50

| 20.00 | 15.00 | 10.00 | 5.00 | 50.00

---------+--------+--------+--------+--------+

Total 30 25 20 25 100

30.00 25.00 20.00 25.00 100.00

'ux<�'ê'´8.0, 6.0, 4.0§XéuÜ�ß<(15x20)/(5x10)=6.0"SAS�©Û§SXeµ

/* Applied logistic regression */

** David W. Hosmer & Stanley Lemeshow (1989). Wiley;

options ps=60;

data hosmer;

format race $8.;

do status=’present’,’absent’;

do race=’black’,’hispanic’,’ords;

20 15 10 5

10 10 10 20

proc freq;

weight count;

table status*race/chisq;

run;

proc catmod;

weight count;

response clogit;

model status=race/ml nogls;

quit;

FREQ L§�Ñ
(ÛÚ¬x(RACE) k'�k�ÚOþµ
ÚOþ gdÝ k�� P

k� 3 13.333 0.004

q,'k� 3 14.042 0.003

Mantel-Haenszel k� 1 11.821 0.001


Xê 0.365

�éLXê 0.343

Cramer’s V 0.365
CATMODL§¦^4�q,�O{�O�.ëê§ogS��q,��124. 58744§Â

ñ°Ý�2.197E-11"ëêS�Ð��0§oS��©O�-0.0719!0. 7651!0.4774 Ú0.0719"

4�q,�Ok�u�µ�.�å(INTERCEPT) k�=0. 11, P =0.7425§¬x(RACE) k

�=11.77§P=0.0082"
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�A ëê �O� IOØ k� P �

INTERCEPT 1 -0.0719 0.2189 0.11 0.7425

RACE 2 0.7651 0.3506 4.76 0.0291

3 0.4774 0.3623 1.74 0.1876

4 0.0719 0.3846 0.03 0.8517
ùp�Ñ�´§SAS æ^�p�|��éì"

=~4.16>d?^~´�@Ñy�LOGISTIC ©Û^�LOGRESS ¤Ú^�Framingham

Heart Study �êâ"Têâ´��¤|�logistic ]�§£ãc#(age)!5O(sex)!0k

¾(diabetes mellitus)!5OÚ0k¾�pK�é)%¾u¾�K�§e¡´§�©Û(Jµ

DEPENDENT VARIABLE: CORONARY HEART DISEASE (0=NO, 1=YES)

TOTAL POPULATION: 26746 NUMBER OF CASES= 498

INDEPENDENT VARIABLE COEFFICIENT STD. ERROR Z

AGE IN YEARS .0907991 .009451 9.61

SEX (0=FEMALE, 1=MALE) .9688146 .098534 9.83

DIABETES MELLITUS (0=NO, 1=YES) 1.1267654 .275625 4.09

SEX*DIABETES (INTERACTION TERM) -.7464846 .366532 -2.04

CONSTANT -9.5404578 .539102 *****

LIKELIHOOD RATIO STATISTIC ( 4) D.F.: 213.4489

�Ñ�O�logistic Xê/�OIOØ/ Wald u�§=XêØ±IOØ§wA½�Xê´Ä�

"¢S�Ò´w�Cþ��©a(J�mkÄwÍ�'é§�UZ ��IO��ÚOþL"

Xc#�Z �´9.61§�«c#�)%¾u)�mkwÍ�'é"þL��Ñ
u�´Ä¤

kXê�"�q,'u�LRT§TÚOþÑlk�©§gdÝ��.¥�ÏCþê8�

Ó"§kü�^åµÙ�´wT�´ÄwÍ§L²����Xê�"¶Ù�´�ä��ÏC

þJ\��.�§́ Äk¿Â§Ï�^uCþ�çÀ"

95 % �&�(COEFFICIENTS AND 95% CONFIDENCE INTERVALS)µ

DEPENDENT VARIABLE COEFFICIENT LOWER UPPER

AGE IN YEARS .0908 .0723 .1093

SEX (0=FEMALE, 1=MALE) .9688 .7757 1.1619

DIABETES MELLITUS (0=NO, 1=YES) 1.1268 .5865 1.6670

SEX*DIABETES (INTERACTION TERM) -.7465 -1.4649 -.0281

CONSTANT -9.5405 -10.5971 -8.4838

'ê'9�A��&�(ODDS RATIOS AND 95% CONFIDENCE INTERVALS)µ

DEPENDENT VARIABLE ODDS RATIO LOWER UPPER

AGE IN YEARS 1.0950 1.0750 1.1155

SEX (0=FEMALE, 1=MALE) 2.6348 2.1721 3.1961

DIABETES MELLITUS (0=NO, 1=YES) 3.0857 1.7978 5.2962

SEX*DIABETES (INTERACTION TERM) .4740 .2311 .9723

ep1´,<�¾�VÇ§q1 = 1 - p1§Kp1/q1´¦u¾�'ê"�,��<kaq�½Âp2

Úq2§Kü�<u¾�'ê´'ê'(odds ratio) ( p1* q2)/(p2*q1)"A^ulogistic¼ê§1�

«�¹Ò´eã�§µ
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Odds Ratio = exp [ b1 *(x11-x12) + ... + bp * (x1p - x2p) ]

eü<Ù¦�¡�Ó§�k��A�ØÓ§K���úªÒ´µ

Odds Ratio = exp [bi * (xi1-xi2) ]

�ïÄ�A�==�ü��0 Ú1, KkµOdds Ratio = exp [÷]

Beta L«ü<Ø�ÓA��Xê�§|^§5O�'ê'"ea,��Cþ´�©a

�(Ï~´0Ú1)§'ê'�n)�=��(JCÄE¤�K�"�~áë�'ê'´1.4"e

Cþ´Oþ�§'ê'�n)���ü CÄ���é'ê§�~¥�c#^cêL«§

'ê'´1.10§L²z�còO\10% �u¾�x"'ê'�þe�&��ªXeµL =

exp(β̂ − 1.96× se(β̂)), U=exp(β̂ + 1.96× se(β̂)), PROC CATMOD §SÚ(Jµ

data logress;

input age sex DM SD CHD freq @@;

label age = ’AGE IN YEARS’

sex = ’SEX (0=FEMALE, 1=MALE)’

DM = ’DIABETES MELLITUS (0=NO, 1=YES)’

SD = ’SEX*DIABETES (INTERACTION TERM) ’

CHD = ’CORONARY HEART DISEASE (0=NO, 1=YES) ’

freq= ’NUMBER OF OBSERVATIONS’;

cards;

50 1 0 0 0 6434 50 0 0 0 0 8519

50 1 0 0 1 124 50 0 0 0 1 45

50 1 1 1 0 193 50 0 1 0 0 159

50 1 1 1 1 6 50 0 1 0 1 5

60 1 0 0 0 4298 60 0 0 0 0 6199

60 1 0 0 1 179 60 0 0 0 1 116

60 1 1 1 0 218 60 0 1 0 0 228

60 1 1 1 1 13 60 0 1 0 1 10

proc fsprint;run;

proc catmod data=logress;

weight freq;

response clogit;

direct age sex DM SD;

model CHD=age sex DM SD/ML NOGLS NOITER;

quit;

CATMOD L§�RESPONSE kA«�¹§%@�´RESPONSE LOGIT§�´éu�~?

è��©aêâ�©Û§§S���£8Xê�Ù§§SÎÒ��§��½RESPONSE

CLOGIT;Ó��A¦^4�q,�{�O(ML)§ù�³�2Â���¦{�¢�(NOGLS)"

þ¡§S�±�LOGRESS.EXE (J���§¦^DIRECT AGE SEX DM SD �é¦^ù


Cþ±ëYCþ�/ªë�O�"§S$�(J�)µ�
`²!oN�A�Ó+!4�q

,�O��©ÛL±9�ëê!IOØ��O�"

ANALYSIS OF MAXIMUM LIKELIHOOD ESTIMATES
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Standard Chi-

Effect Parameter Estimate Error Square Prob

----------------------------------------------------------------

INTERCEPT 1 -9.5405 0.5392 313.11 0.0000

AGE 2 0.0908 0.00945 92.27 0.0000

SEX 3 0.9688 0.0985 96.67 0.0000

DM 4 1.1268 0.2758 16.69 0.0000

SD 5 -0.7465 0.3672 4.13 0.0420

3PC SAS 6.04¥§��±¦^LOGISTICL§?1©Û§§¦^4�q,{é[Ü�5logistic

£8�.§Ó�JøA«�.ÀJ�{égC?1çÀ"é�©aCþ��.�Ñ\8�ä

�¹�´�U�§3logistic�.¥�logitó�¼�±�¤normit¼ê½complementary log-log

¼ê"

�©a]�X¤õ!�}±9kS�A]�XÃ!��!î3NõïÄ¥�)"Logistic

£8©Û~^uïÄ�AVÇ�gCþ�'X§�Ì��´�©a�A�.§kS�A�

.��{�.´'u,
À½ºfe²1���E§éuéê'ê'(log-odds)ºÝ§²1

�£8�.~¡�'~'ê'�.( proportion -al odds model)§LOGISTIC L§��{´µ

PROC LOGISTIC L§À�;

MODEL �Aþ=gCþ/ À�; /* 7À*/

WEIGHT CþL;

FREQ CþL;

OUTPUT ¡OUT= SAS êâ8¶¿ ¡'�i= ¶...'�i=¶¿ ¡/ALPHA=�¿ ;

BY CþL;

é�©a]�§�.¥¦^INFLUENCE À��±�«Pregibon (1981) �£8�ä"ê

â8OUTEST= �¹k£8Xê��O�§e�½COVOUT À�§Têâ8��¹
�O

ëê����Ý
"êâ8éz��åëê±9MODEL �é¥�z��gCþk��C

þ§1��P¹´£8Xê�4�q,�O�§e�½COVOUT=À�§êâ8��¹
�

O���Ý
��1"

¦^LOGISTIC L§?1þ~�©Û§§SXeµ

proc logistic data=logress;

weight freq;

model CHD=age sex DM SD;

quit;

ÙÑÑ(JÓ��)
�
`²!�A�Ó+!ÏCþ�þ�!IO�!�����!

µd�.[ÜÐ��A«OK§±9¢S(JÚ�.(J�'�"|^L§ÑÑ�(J§�

±éêâ?1u�"

¤�O�XêÎÒ´�LOGRESS ÚCATMOD ØÓ§�±¦^PROC À�DESCEND ?

1N�"
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§4.4.5 )�©Û

LIFEREG L§é���m[Üëê�.§���±´��!m�½«m��"�AC

þ��.�)���CþÚ�Å�|¤��5�A"

�Å��©Ù�±d4�©Ù!��©Ù!logistic©Ù!9¦^éê=��¤éA��

ê!%Ù�!éê��!éêlogisticÚ³ê©Ù"

�é�ª9`²Xeµ

PROC LIFEREG DATA= COVOUT NOPRINT ORDER= OUTEST= ;

IÒ: MODEL �A=Cþ/ À�; /* 7À*/

CLASS CþL;

WEIGHT Cþ;

OUTPUT OUT= À�;

BY CþL;

1. PROC �é

OUTEST= k±eCþµ MODEL �Ý�8��.IÒ§MODEL �éØ�½�

��" NAME �Ý�8�ÏCþ¶" TYPE P¹�a.§ëê�PARM§���


�COV" DIST �Ý�8©Ù¶" LNLIKE éêq,�"INTERCEP �.~ê�Ú�

��"SCALE ºÝëê9Ù���"SHAPE1 /GëêÚ���"êâ83�.¥Ñ

yCLASS�é�Ø�)"COVOUT�«OUTEST=êâ8¹k�O���
Úëê�"

2. MODEL �é

MODEL �é�«�.£8Ü©¤¦^�Cþ§�ACþ�©Ù§±9�z�P¹

���a."Ù�ªXeµ

IÒ: MODEL (e.,þ.)=CþL/ À�; /* 7À*/

IÒ: MODEL Cþ¡*��(êâL)¿=CþL/ À�;

IÒ: MODEL ¯�/ Á�=Cþ/ À�;

MODEL �éÀ�µ

DISTRIBUTION= DISTRIBUTION—DIST—D=�½©Ùa.§k��©Ùa.�µ

WEIBULL Weibull ©Ù(�´%@©Ù)

EXPONENTIAL �ê©Ù

LNORMAL éê��©Ù

LLOGISTIC éêlogistic©Ù

GAMMA ³ê©Ù

NORMAL ��©Ù

LOGISTIC logistic ©Ù

NOLOG �«é�ACþØ�éê"COVB ÑÑ*	&EÝ
�_"CORRB ÑÑ

ëêm��'
"NOINT/INTERCEPT=�«~ê��½½�ÑÙÐ�"NOSCALE /
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SCALE= �«ºÝëê�½½�ÑÙÐ�"NOSHAPE1/SHAPE1= �«/Gëê�½

½�ÑÙÐ�"�£8u)(J�§�±^INITIAL=�«ëê�Ð�"MAXIT= �«

��S�gê"ITPRINT�«�[�S�L§§�ª�FÝ!°Ü
"CONVERGE=�

«ÂñOK§=zÚþëêCÄ��ud��Âñ"%@��0.001§�ëê�u0.01�

K´���é�CÄOK"SINGULAR=�«&EÝ
ÛÉ�OK§%@�1E-12"

3. CLASS �é�«Cþ�lÑCþ§,�U�«Ì�A�."

4. OUTPUT�é'�ikQ§CONTROL§P§XBETA§STD§SURVIVAL§CENSORED"OUT=�

êâ8¥�¹Ñ\êâ8�CþÚ PROB =© :�O�VÇ�"

yé~6.3 xÉ¾êâ?1©Û"

data life;

input group time ind @@;

cards;

1 6 1 1 17 1 2 1 0 2 8 0

1 6 0 1 19 1 2 1 0 2 8 0

1 6 0 1 20 1 2 2 0 2 11 0

1 6 0 1 22 0 2 2 0 2 11 0

1 7 0 1 23 0 2 3 0 2 12 0

1 9 1 1 25 1 2 4 0 2 12 0

1 10 1 1 32 1 2 4 0 2 15 0

1 10 0 1 32 1 2 5 0 2 17 0

1 11 1 1 34 1 2 5 0 2 22 0

1 13 0 1 35 1 2 8 0 2 23 0

1 16 0 2 8 0

proc lifereg;

class group;

model time*ind(1)=group/dist=weibull;

run;

(JXeµ

Data Set =WORK.LIFE

Dependent Variable=Log(TIME)

Censoring Variable=IND

Censoring Value(s)= 1

Noncensored Values= 30 Right Censored Values= 12

Left Censored Values= 0 Interval Censored Values= 0

Log Likelihood for WEIBULL -47.06410176

L I F E R E G P R O C E D U R E

Variable DF Estimate Std Err ChiSquare Pr>Chi Label/Value

INTERCPT 1 2.24835236 0.165972 183.5102 0.0001 Intercept

GROUP 1 16.64439 0.0001
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1 1.26733459 0.31064 16.64439 0.0001 1

0 0 0 . . 2

SCALE 1 0.7321944 0.107846 Extreme value scale paramet

LIFETEST L§^m���êâO�)�¼ê��ë�O§��m)�©Ù�Ó�u

�§O��ACþÚÙ§Cþ'é��ÚOþ"

��P¹����m½��Cþk"���§TP¹Ø^u©Û"Ø��«MISSING

À�§STRATA Cþ�"���P¹ØUuO�"eTEST �é¥�Cþäk"��§K§

éA�P¹Ø^uO��ÚOþ"

�é�ª9`²Xeµ

PROC LIFETEST L§À�;

TIME Cþ<*��(ê��L)>; /* 7À*/

STRATA Cþ<(ê��L)><...Cþ<(ê��L)>>;

TEST CþL;

ID CþL;

FREQ Cþ;

BY CþL;

1. PROC �é3%@�¹e½�½METHOD=PL—KM�§�È��O§ÄK´Æ·L�

{"NOTABLE�«Ø�<)�¼ê�O§Ï=ÑÑã«Úu�(J"MISSING�«"

��3ë\©|��k�"PLOTS�«=«�Oþ��m�ã«§XµS!LS!LLS!HÚP"INTERVALS=/NINTERVALS=/WIDTH�

«Æ·L��m©|.�/«mê/«m°Ý"ALPHA= �«�´0.0001-0.9999�m�

ê§%@�0.05 §�½�&«mVÇY²"e�«
GRAPHICS À�§Kdã/��

ÑÑPLOT�½�ã§ANNOTATE=K�½N5êâ8§éuBY�«�ØÓ�|§�

^LANNOTATE= êâ85IP"

2. TIME �é^u�«����mCþ§±9���À���Cþ§7L´ê�."

3. STRATA �é½Â©��Cþ¶Ú©�Y²êâ"

4. ID Cþ�«I£Cþ¶§IP�P¹�È�)�¼ê�Oþ"

5. FREQ �é�«z�P¹E�gê"

proc lifetest plots=(s,ls,lls);

time time*ind(1);

strata group;

run;

§SÑÑ©|�È�)��O!)�¼ê!éê)�¼ê!Véê)�¼ê�O�(J"ê

â���¹Xeµ
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GROUP oê �� �� %��

1 21 9 12 57.1429

2 21 21 0 0.0000

Total 42 30 12 28.5714
ü|)�Ç�É�u�µ

Test Chi-Square DF Pr $>$Chi-Square

Log-Rank 16.7929 1 0.0001

Wilcoxon 13.4579 1 0.0002

-2Log(LR) 16.4852 1 0.0001

PROC PHREG L§�é�ªµ

PRCO PHREG À�;

MODEL �A<*��(êâ�L)>=CþÀ�;

Ù§§S�é;

STRATA Cþ<(�L)><...Cþ<(�L)>></À�>;

IÒ:TEST �§1<,...,�§k>< /À�>;

FREQ Cþ;

ID Cþ;

OUTPUT <OUT=SASêâ8><'�i=·¶Cþ...'�i=·¶Cþ>< /À�>;

BASELINE <OUT=SASêâ8><COVARIATES=SASêâ8><'�i=·¶Cþ..

.'�i=·¶Cþ>< /À�>;

BY Cþ;

�kMODEL�é´7À�§)Ò(¡¿)S��8´�À�"MODEL�é�«=
Cþ´�

mCþ§=
Cþ´��Cþ§=
Cþ´)ºCþ"STRATA�é�«©�©Û§TEST�é

E,´'u�.ëê�5¼ê�u�"ID�é�«^uI£ÑÑêâ8�Cþ¶"OUTPUT�BASELINE�

é�)�¹)��O�êâ8"DATAÚ�é�±^5�)�m�Cþ"

1. PROC PHREG �é

DATA=�«©Û�êâ8"MULTIPASSÀ��¦3zÚÚî�.6ÜS�#O

�§S�é¤½Â�Cþ�§3�.¹k�C�Cþ�k^"NOPRINT À�ØÑÑ(

J§NOSUMMARYØÑÑ��Ú���ªê"SIMPLE �<�Cþ�{üÚOþ"

OUTEST=�«���Oëê�êâ8§d�COVOUTÀ��ÑÑëê����
"

SN�)BYCþ!TIES !TYPE !NAME !LNLIKE =E���?n�{(BRESLOW,DISCRETE,EFRON,EXACT)§

�Oþa.(PARMS,COV)!¶¡Úéêq,�"

2. MODEL �é

(1)E���?n�{µTIES=BRESLOW, DISCRETE, EFRON, EXACT"

(2)�.�«�{µBEST=n�SELECTION=SCORE�^§�«�<äk�p�O

©χ2ÚOþ�n��."NOFIT?1o�O©u�"SELECTION=�«�.ÀJ�{§

XµBACKWARD—B(��), FORWARD—F(�c),NONE—N(ØçÀ), SCORE(�`f8)

§STEPWISE—S(ÅÚ{)"
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(3)�.ïáµDETAILS(�[ÑÑzÚ(J)!INCLUDE=n(MODEL�é¥�cn�C

þ?\�.)!MAXSTEP=n(�«ÅÚ{�õ�Úê)!SEQUENTIAL(r½±MODEL�

é�^S]ÀCþ)!SLENTRY—SLE=(�«?\�.�VÇ�)!SLSTAY—SLS=( �

«íØ�VÇ�)"START=n(lcn�Cþm©çÀ)!STOP=n(�«�.¥�ª�Cþ

ê)!STOPRES—SR(�«Cþ�Oí´�â�À\�.Cþ�éÜq,'u��wÍ

5)"

(4)Úî�.6ÜS�µCONVERGE=�(ÂñOK§%@10−6 )"CONVERGEPARM=�(ë

êÂñ�OK)!MAXITER= n(��S�gê§%@25) !SINGULAR=�(�Cþm�5

�'�ÛÉ5OK§%@�10−12)"

(5)�<µALPHA=��«^�ºx'�wÍ5Y²§�RISKLIMITS—RL( ëê�

g,�ê)é^k�"CORRB�COVB�<ëê��'
Ú���
"ITPRINT �<S

�L§"

3. �?§�é

�)ABORT, ARRAY, D��é, CALL, DO, DO/END, GOTO, IF- THEN/ELSE,

LINK/RETURN, SELECT, SUM��é"

4. STRATA �é

½Â©�§X�éSTRATA AGE (5,10 TO 40 BY 10) SEX;½Â
<5, 5-,10-, 20-,30-9

5O����12�"MISSINGÀ��«"��ë�©�k�"

5. TEST �é

^~µproc phreg; model time=a1 a2 a3 a4; test1:test a1,a2; test2:test a1=a2=a3; run;

PRINTÀ��<¥mO�(J"

6. OUTPUT �éOUT=(ÑÑêâ8)!LOGLOG(SURVIVAL�éê)!LOGSURV( SUR-

VIVAL�éê)!NUM LEFT(?u�x�é�ê)!RESDEV(lýÝí�)!RESMART(martingale

í�)!STDXBETA(�5ýÿÏf�IOØ)!SURVIVAL( )�¼ê�O)!XBETA(�5

ýÿÏf)"À�ORDER=DATA—SORTED�«OUTPUT êâ8¥P¹�^S"

7. BASELINE�é'�iLOGLOGS, LOGSURV, STDXBETA,SURVIVAL, XBETA�OUTPUT�

é�/aq"À�NOMEANØ�)�Au�Cþ��þ��)�¼ê�Oþ"OUT=�

«)¤�êâ8§COVARIATES=�«¹k�Cþ�êâ8"

=~4.17>SAS ��§S¥PHRE0 �êâ8RATS 5gKalbfleisch and Prentice(1980)§ü

|�xà�ÉØÓ�ý?n(GROUP)§,��>�«�JÏf§àl�>�kuÒ�J�)

�Uê�DAYS§duo�àkuÙ§�ÏÑy��§CþSTATUS ´���«Cþ(0=�

�¶1=���)§y'�ü|)��´Ä�Ó"

DATA rats;

label days =’Days from Exposure to Death’;

input days status group @@;

cards;

143 1 0 164 1 0 188 1 0 188 1 0



176 1oÙ SAS

190 1 0 192 1 0 206 1 0 209 1 0

213 1 0 216 1 0 220 1 0 227 1 0

230 1 0 234 1 0 246 1 0 265 1 0

304 1 0 216 0 0 244 0 0 142 1 1

156 1 1 163 1 1 198 1 1 205 1 1

232 1 1 232 1 1 233 1 1 233 1 1

233 1 1 233 1 1 239 1 1 240 1 1

261 1 1 280 1 1 280 1 1 296 1 1

296 1 1 323 1 1 204 0 1 344 0 1

proc phreg data=rats;

model days*status(0)=group;

run;

'�ü|ý?n�'~ºx�.´

h(t) =
{

h0(t) if GROUP=0

h0(t)exp(b1) if GROUP=1

ºx'�´exp(b1),¿Ø�6u�m§eºx'���mC§K'~ºx�.Ø¤á§

êâé'~ºx�.{ü�Cz´Xe�6u�m�Cþx=x(t):

x(t) =
{ 0 if GROUP=0

log(t) if GROUP=1

�.�h(t)=h0(t) exp[b1 GROUP + b2 x]§x=LOG(T)"ºx'�¤�(exp (b1) t ** b2),

b2 ´�m�Cþx �£8ëê§ÙÎÒ��KL«ºx'��mO~�ª³"

©Û�§SXe§MODEL �é�)
CþX§§d�.¥�?§�é§Â§3z�u

)¯����§�x8¥�é��X �Ñ�A/CÄ"

proc phreg data=rats;

model days*status(0)=group x;

x=group*(log(days));

run;

§SÑÑ��'~�4/40 x 100 % = 10.00 %

H0: BETA=0 £8Xê�"�u�

Without With

Criterion Covariates Covariates Model Chi-Square

-2 LOG L 204.317 201.438 2.878 with 1 DF (p=0.0898)

Score . . 3.000 with 1 DF (p=0.0833)

Wald . . 2.925 with 1 DF (p=0.0872)

4�q,�O(MLE) ©Û

Parameter Standard Wald Pr > Risk

Variable DF Estimate Error Chi-Square Chi-Square Ratio

GROUP 1 -0.595896 0.34840 2.92532 0.0872 0.551
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��Ü©�(JXeµ�.�q,'u�!O©u�!Wald u�ÚOþ�©O�2.890

(0.2353)§3.051 (0.2176)§2.965(0.2271)"

Without With

Criterion Covariates Covariates Model Chi-Square

-2 LOG L 204.317 201.423 2.894 with 2 DF (p=0.2353)

Score . . 3.051 with 2 DF (p=0.2176)

Wald . . 2.965 with 2 DF (p=0.2271)

Parameter Standard Wald Pr > Risk

Variable DF Estimate Error Chi-Square Chi-Square Ratio

GROUP 1 0.639657 9.82972 0.00423 0.9481 1.896

X 1 -0.229521 1.82489 0.01582 0.8999 0.795

ü�)���'�§Ä�þÓlog-rank(Mantel-Haenszel)§¯¢þe)��mÃE§q,

'u��log-rank u��Ó"�Cox �.U
N�Ù§Cþ�K�"

§4.4.6 Ì¤©©Û

PRINCOMP L§^uÌ¤©©Û"�é�ª9`²Xeµ

PROC PRINCOMP options;

VAR Cþ;

PARTIAL Cþ;

FREQ ,�Cþ;

WEIGHT ,�Cþ;

BY ©aCþ;

1. PROC �é�À�¹Â)ºXeµ

DATA= �Ñ�©Û�SASêâ8�¶¡§e"�§K¦^�#Mï�SAS êâ8§

Têâ8�±´�©êâ8§��±´TYPE=CORR, COV, EST, SSCP, UCORR½UCOV

�êâ8"

OUT= ÑÑ��êâ8§§�¹�©êâÚÌ¤©�©êâ§��DATA= �êâ

8�AÏ(��êâ8(TYPE=CORR ½COV ½SSCP), KØU)¤OUT=�êâ8"

OUTSTAT=��)��#�êâ8§§�±�¹þ�§IO�§*ÿ�ê§�'


½��
(e5½ÀJ�)§A��ÚA��þ��§�[SN�ë��¡�SN"

N=k^dÀJ�§̂ r�±gC(½¤IÌ¤©��ê§~X: PROC PRINCO MP

DATA=a N=4;�é`²§éêâ8a�Ì¤©©Û§¿�c4�Ì¤©§O�Å3ÑÑÑ

Ñ�§��<4�Ì¤©"e"�§KÌ¤©��ê�Cþ��ê"

PREFIX=5½Ì¤©¶i�cM§e"�§KÌ¤©�cM�PRIN§¿^PRIN1§PRIN2§...,PRINK

5L«Ì¤©�¶i§e5½PREFIX=Z§KÌ¤©�¶i�Z1,Z2,... "

VARDEF=5½^O���Ú����Øê§�Ñ\êâ8�TYPE=SSC P�§T�

ÀJ´7L�§Ï�3dêâ8¥§*ÿ�ê¿ØU�NÑ5§��U��N§DF§WEIGHT,WGT
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½WDF§VARDEF=NL²�¦^*ÿ�ên�Øê; VARDE F=DF L²�¦^Ø�g

dÝn-i( yCþc)½n-i-p( ÑCþ�)§Ù¥p´3PARTIAL�é¥ù
Cþ�gd

Ý§i��0(�5½NOINT�)½1§VARDEF=WEIGH T ½WGT L²�¦^�êÚW;

VARDEF=WDF L²�¦^W-i( ÑCþc)½W-i-p( ÑCþ�)""��§̂ DF"

COVARIANCE—COV �¦l��
ÑuO�Ì¤©§XJ�Ñ§Kl�'
Ñu

?1©Û§��/§�
�Øþj�K�§r�Cþ?1IOz§duIOz����


=��Cþ��'
§���¹e§Ø¦^d�ÀJ"

NOINT �¦Ø¦^�å�§ù����Ú�'Xêvkéþ��?�"

STANDARD—STD �¦3OUT=êâ8p§Ì¤©�©IOz�ü ��§e"

�§KÌ¤©����u�A�A��"

NOPRINT ���<ÑÑ§���¤3Ú��<ÑÑ§éuÙ§�PROC Ú¿ÃK

�"

2. VAR �é�Ñ�©Û�ê�Cþ§e"�§K©Û¤kvk3Ä§�é¥5½�ê�

Cþ§d�é'�~^"

3. PARTIAL �ée^r�Äu �'
½ ��
?1Ì¤©©Û§K¦^T�é5½

� Ñ��Cþ"

4. BY �é��dBYCþ½Â�A|*ÿ©O©Û"

5. FREQ �é�ÑªêCþ§ªê��´*ÿÑy�gê"

6. WEIGHT �é�Ñêâ8¥��Cþ§�Óz�*ÿkéX���Ø���²~¦^

ù��é§��êCþ��´Ú���~ê¤'~"

Ñ\êâ8�±´d�©êâ|¤�êâ8,��±´TYPE=CORR½COV½SSCP

�AÏêâ8§�©êâ���3ÚMï§þãn«AÏ�êâ8�^Ù§L§M

ï§½ö§��±3PROCÚMï§±e·��{��`²"

e3PROCÚMïTYPE=SSCP�êâ8§�^L§REG§~Xµ

PROC REG DATA=a1 OUTSSCP=b1;

PROC PRINCOMP DATA=b1;

1�é^REGL§Mï¶�b1�TYPE=SSCP�êâ8§§�¹Cþ�²�9�È

Ú"1�é: ^b1��PRINCOMPL§�Ñ\êâ8�Ì¤©©Û"

7. Ñ\�ÑÑêâ8PRINCOMP ��)ü�ÑÑêâ8§�´dÀJ�OUT=�)§�

´dOUTSTAT=�)§~X; PROC PRINCOMP OUT=b1 OUTSTAT=b2; T�é�1�

��)ü�ÑÑêâ8§�´¿Ø3OUTPUTI�w«êâ8�SN§^r�^PROC

PRINT DATA=b1; PROC PRINT DATA=b2;RUN; èAb1�b2�SN"

OUT=)¤êâ8�SNkµ*ÿSÒ!�©êâ8¥�¤kCþ!Ì¤©�©�#

Cþ§ÀJ�N=k(½
#Cþ��ê§#Cþ�¶iPRIN1§PRIN2,. . . §PRINK(e"

�PREFIX=ÀJ�)"#Cþ�þ��«§���u�A�A��§XJ5½STDÀJ�§

K#Cþ�IOzCþ(þ��0§���1)"e5½PARTIAL�é§K�k^PARTIALC

þýÿCþ�í�§í�Cþ�¶idcÞR ÚCþVAR �¶i/¤"
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OUTSTAT=)¤êâ8�SNkµ*ÿSÒ!iÎCþ TYPE Ú NAME !dVAR�

é(½��©Û�Cþ§eÃd�é§K�vk�3Ù§�é¥�¤kê�Cþ"XJ

5½PARTIAL�é§�k3OUT=�)�êâ8¥£ãL�í�Cþ"ekBY�é§K

��¹BYCþ"TYPE �SNXeµ

MEAN �©ÛCþ�þ�§e5½½KÃd�*ÿ"

STD �©ÛCþ�IO�§e5½§KÃd�*ÿ§e5½�é§KCþ�IO�

^C�ýÿ�þ��O�"

N *ÿ����ê"

CORR Cþm��'Xê§e5½�é§KÑÑ �'"

EIGENVALCþ�A��§A����êd5(½§Ù{�A��^"���O"

SCOREA��þ§��ê�k5(½§���¹e§A��þ´�KzA��þ§

e5½ÀJ�§ù��A��þ�Ø±A���²��§±¦����©äkü I

O�"

COV Cþm����§�k�5½ÀJ��â�)§e¦^�é§KÑÑ ��

�Ø´�©����"

SUMWGT *ÿ��êÚ§ù�éz�CþÑ��§X5½�éÚÀJ�§K�ê

Ú�~
Cþ�gdÝ§=�ù��Ó�*ÿØÓ�âÑÑù�*ÿ"

ùp��5¿�´§eÑ\êâ8´AÏ(��êâ8§KØU)¤�)�êâ

8§,	§d�)�êâ8�±^5�£8§àa��Ñ\êâ8§d�)�êâ8�

±^uL§5O�Ì¤©�©½ö��L§�Ñ\êâ8"

=~4.18>Ì¤©£8§Ù¥y�?�o�§x1�IS��§x2�;�þ§x3 �I��¤

þ§��â���¦{¦Ñy�x1,x2,x3�m�£8�§�:

y=-10.130-0.051x1+0.578x2+0.287x3

l¥�*	�x1�AÒ�u0§�¢SØÎ§Ïd§·���^Ì¤©©Û§ké�©ê

â?1”ý?n”"

e¡�§S¥§�©êâ´��chst.dat©�¥§§Sµ

DATA chst;

INFILE ’chst.dat’;

INPUT x1-x3 y @@;

RUN;

PROC PRINCOMP OUT=a1 OUTSTAT=a2;

VAR x1-x3;

PROC PRINT DATA=a1;

PROC PRINT DATA=a2;

PROC REG DATA=a1;

MODEL y=prin1-prin2;
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§4.4.7 Ïf©Û

FACTOR L§?1A«a.�Ïf©Û§�±¦^��½��^="Ñ\êâ�±´

�©õCþêâ§��±´�'
!���
!Ïf1Ö
(�ª
) ½�©XêÝ
"

FACTORL§�PROCÚd±e�é|¤µ

PROC FACTOR L§À�; /* 7À*/

VAR CþL;

PRIORS k�úÏf��L;

FREQ Cþ;

WEIGHT Cþ;

BY CþL;

PARTIAL CþL;

RUN;

1. PROC �é

T�é�¡�ÀJ��k40A�§ùA�0�A�~^�ÀJ�§Ù���©�ê

â8À�!ÏfÄ�!^=!ÑÑoa"

OUT=�)�©Ûêâ��Üêâ§9¶�FACTOR1,...,FACTORk �#Cþ§Ù

¥k�úÏf��ê§§�±dÀJ�5½§eÑ\êâ8�AÏ(��êâ8§KÃ

d�ÑÑ"OUTSTAT= §�¹Ïf©Û��Ü©ÚO(J§äNSNò3e¡0�"

ÏfJ��{ÀJ��)æ^Û«�{J�úÏf§k�úÏf��Ð©���O

´�o§Ïf©Û´l�'
�´l��
?1©Û§(½úÏf��ê��"METHOD=

| M= T�é5½J�ú�Ïf��{§"��M=P =^Ì¤°©Û{J�ú�Ïf

�êâ8a.TYPE=FACTOR�Ø	§�Ñ\êâ8a.�TYPE=FACTOR �"��

�M=PATTERN"FACTOR ú�ÏfJ���{kµ

M=PRINCIPAL|PRIN|P?1Ì¤©©Û§e5½PRIORS�é½öPRIORSØ�uONE§

K?1ÌÏf©Û"

M=ML|M ?14�q,{©Û§T�{�¦��
½�'
´�ÛÉ�"

M=PRINIT ?1S�ÌÏf©Û"

M=ULS|U ?1vk\�����¦Ïf©Û"

M=ALPHA|A ?1öÏf©Û"

M=IMAGE|I ?1N�©þ©Û"

M=HARRIS|H ?1Harris©þ©Û§T�{�¦|R|X0"

M=PATTERN lTYPE=FACTOR§CORR ½COV �êâ8¥Ö�Ïf�."

M=SCORE lTYPE=FACTOR!CORR ½COV �êâ8¥Ö��©Xê( TYPE

=’SCORE’)"

PRIORS=name T�é5½k�úÏf��Ð©���O�{=5½h2
i ����

{§^r�±l±eA«�{¥ÀJ�«"
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PRIORS=ONE|O -h2
i = 1, i = 1, ..., p

PRIORS=SMC|S �h2
i �1i�Cþ�Ù§¤kCþ�E�'Xê�²�"

PRIORS=ASMC|A �h2
i �'u����E�'Xê�²�"

PRIORS=MAX|M �h2
i�1�iCþ�Ä§Cþ¥��ýé�'Xê"

PRIORS=RANDOM|R �h2
i�30-1�mKlþ!©Ù���Åê"

PRIORS=INPUT|I3DATA=�êâ8¥(TYPE=FACTOR)l TYPE = ’PRIORS’½ TYPE =’COMMUNAL’�

1��*ÿÖ�h2
i"

e"�PRIORS=name§K�M=P½M=PRINIT�§PRIORS=ONE§�M=A!M=U

½M =ML �§PRIORS=SMC"

COVARIANCE|COV�¦l��
Ñu�Ïf©Û§TÀJ��UÓM=P, M= PRINIT§M=U

½M=I MAGE �å¦^"

NFACTORS=k|NFACT=k|N=k 5½�J�ú�Ïf���ê8§"���Cþ�

�ê3Ïf©Û¥§e"�KÐ©ú�Ïf��ê�â�'
�A���½§XÚ

SÜgÄ�A����u1��ê�Ð©ú�Ïf��ê§½ö^rg®5½"

PROPORTION=n|PERCENT=n|P=n é��3Ïf5½¦^k�úÏf���O

�ú���¤�'~"PROPORTIO N=0.85ÚPECENT=85´�d�"�T��u1§�

@�´z©ê¿^100Ø§̂ rØU3M=PATTERN½M=SCOREe5½dÀJ�§�T

�"��§e���úÏf���L1 §KM=U§M=A ½ML Ê�S�¿-Ïf�ê

�0§ù�§e¡�ÀJ§#NS�UY?1"

HEYWOOD|HEY úÏf���u1�-Ù�1"

ULTRAHEYWOOD|ULTRA #NúÏf���L1"

MINEIGEN=n|MIN=n5½��3Ïf���A��§�M=PATTERN§M= SCORE

�, ØU^dÀJ�§"���0§Ø�5½NFACTOR=½öPROPORTION=§�é�\

���'
?1Ïf©Û�§ù���1

^=�{ÀJ�

ROTATE= |R= 5½úÏf^=��{§"��§R=NONE§=Ø?1^=§R=�

�¡�kÔ«W\�{

R=VARIMAX|V 5½����^={"

R=OTHONAX 5½������^={"

R=PROMAX 5½3������^=Ä:þ?1��^="

R=EQUAMAX|E 5½þ���^="

R=QURTIMAX 5½4 g����^="

R=HK 5½Harris-Kaiser �¹/����^="

R=NONE|N 5½Ø?1^="

ALL �<Øã/�	�¤k�ÀJ�ÑÑ§�Ñ\êâ8�TYPE=CORR§COV

½FACTOR �§ØUÑ\{üÚOþ§�'ÚMSA"



182 1oÙ SAS

SIMPLE|S �<þ�ÚIO�"

CORR|C �<�'
"

MSA �<Ä�·��KaiserÿÝÚK�N��'
"

NPLOT=n 5½�ã�ê§"��´¤kÏf§2 ≤ n ≤ q (q�úÏfoê)§e5

½NPLOT=n§Ké�n �úÏf|¤�¤kÏfé�1Öã§���C2
nÜã"

PLOT �^=��Ïf�.ã"

PREPLOT �^=c�Ïf�.ã"

RESIDUALS|RES �<í��'
Úk'�� �'
"

SCORE �<Ïf�©Xê§z�ÏfÓù
Cþ�²�õ�'��ÑÑ§�v

k^=�Ì¤©©Û�¹Ø	"

ÑÑÀJ��kNõ§duØ~^§�Ø3ù����Ñ"

2. VAR �é

�Ñ�©Û�ê�Cþ§"��§L«©Û3Ù§�é¥vk�Ñk¤kê�C

þ"

3. PRIORS �é

�ªh2
1, h

2
2, h

2
3, ...; é�é¥z�Cþ5½��0-1 �m�ê���k�úÏf��

�Ð©�O§^S7L�é�éA. ~µ

PROC FACTOR; VAR x1 x2 x3; PRIORS 0.90 0.93 0.95;

e3PROC FACTOR �é¥®¦^PRIORSÀJ�§Kdé��Ñ"

4. FREQ �é�^ÓPRINCOMPL§¥�FREQ�é"

5. WEIGHT �éXJ^réÑ\êâ8¥z�*ÿ¦^�é�ê�§^�é5½���

¹�ê�Cþ§�Óz�*ÿkéXk��Ø�Ó�§²~¦^ù��é§��êC

þ�������ê¤'~"

6. BY �éédCþ½Â�A�*ÿ|?1Õá�©Û"

7. PARTIAL �é5½� Ñ�Cþ¶i"

8. Ñ\�ÑÑêâ8

(1). Ñ\êâ8�{ü�Ñ\êâ8´d�©êâ¿�§�k�©êâ��'
½

��
��§ù�§�±^c!0���{§3ÚïáäkAÏ(��êâ8§L§�

Ñ\êâ8kAÏ/ªk±eo«µTYPE=CORR§TYPE= COV§TYPE= FACTOR(ù

�êâ87L�¹ TYPE =’PATTERN’�@
*ÿ§eù
Ïf�'§��¦Ñ\Ïf

m��'Xê TYPE =’FCORR’)ÚTYPE=CORR(Têâ8�cØÓ§§7L�¹�'


l9Ïf��©Xê TYPE =’SCORE’) §�Ñ�±3Ú½ÚMï§cü«�Mï�

{®3c!0�§e¡0��ü«êâ8�Mï�{"

TYPE=FACTOR �Mï�{

ù�êâ87L�¹ TYPE =’PATTERN’�@
*ÿ§eù
Ïf�'§��Ñ\

Ïfm��'Xê( TYPE =’FCORR’)"~Xµ
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DATA a1(TYPE=FACTOR);

INPUT _TYPE_ $ _NAME_ $ x1 x2 x3;

CARDS;

PATTERN FACTOR1 -0.079 0.98 0.048

PATTERN FACTOR2 1.002 -0.094 0.975

PATTERN FACTOR1 1.000 0.202 .

PATTERN FACTOR2 0.202 1.000 .

^þã�é§Ò3DATAÚMï
��¶�a1�TYPE=FACTOR�êâ8§§��

�FACTOR L§�Ñ\êâ8§¿^METHOD=PATTERNÖ\Ïf�."

duÏf©Û��{�õ§Ïd§k�7LõgN^FACTORL§§ezgÑ^�

©êâ8��Ñ\êâ8§KO���m��§Ó^�S���õ§Ïd�±3ÚM

ïTYPE=FACTOR�êâ8��FACTORL§�Ñ\êâ8"~µ

PROC FACTOR DATA=a1 OUTSTAT=a2 M=ML;

PROC FACTOR DATA=A2 ROTATE=P;

PROC FACTOR DATA=A2 M=PRIN;

1�é: ^FACTORL§Mï��ÑÑêâ8a.A2§A2�a.�TYPE=FACTOR§A1

��©SASêâ8§úÏfJ��{�4�q,{"

1�é: ^��Ñ\êâ8�Ïf©Û§duM"�§UL§5½M= PATTERN,

¿�1ÌÏf©Û§^=�{�PROMAX"

1né: ^A2��Ñ\êâ8,^Ì¤©©Û{J�úÏf"

(2). ÑÑêâ8L§��)ü�ÑÑêâ8§��dÀJ�OUT=�)§��dOUTSTAT=�

). ~X: PROC FACTOR OUT=b1 OUTSTAT=B2"�^PRINTL§wÙSNµPROC

PRINT DATA=B1;PROC PRINT DATA=B2;RUN;

±e�§S��Ö\a.��'
�êâ§?1Ïf©Û"©z¥  Ø�Ñ�

©êâ%�Ñ
�'XêÝ
§ù«�{AO·^"êâ�½�Cþ¶ NAME ±9 TYPE

´SAS XÚ��3¶§L«Cþ�¶¡Úa."ùp�a.�CORR§3SAS ��§S¥é

~ê�\�½KXÚ�½�����§3~2.7Ú1�ÊÙ¥Ñ�Ñ
Ö�Têâ�,�«

{$�{"

=~4.19>é,�ïÄ�êâ¦^�'
?1Ïf©Û[24]

data p341(type=corr);

input _name_$ x1-x3 _type_$;

cards;

x1 1.0000000 -.3333333 0.6666667 corr

x2 -.3333333 1.0000000 0.0000000 corr

x3 0.6666667 0.0000000 1.0000000 corr

. 5 5 5 n

proc factor data=p341 nfactors=3 r=varimax corr;

run;
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¦^Ì¤©©Û�{(Initial Factor Method: Principal Components)µ

k��úÏf���O�1 (Prior Communality Estimates: ONE)µ

�'
�A��µ

1 2 3

A�� 1.745356 1.000000 0.254644

�� 0.745356 0.745356

�zÇ 0.5818 0.3333 0.0849

\O�zÇ 0.5818 0.9151 1.0000
Ïf1Ö(Factor Pattern§à)µR = ΛΛ′ + Dµ

Ïf1 Ïf2 Ïf3

X1 0.93417 0.00000 0.35682

X2 -0.41777 0.89443 0.15958

X3 0.83555 0.44721 -0.31915
zÏf)º���´��©þ�²�Úµ1.745356!1.000000!0.254644"

¦^��4�(VARIMAX) ^=§��C�Ý
µ

1 2 3

1 0.65098 -0.32887 0.68416

2 0.43802 0.89884 0.01529

3 -0.61998 0.28972 0.72917

^=��Ïf(�µ

Ïf1 Ïf2 Ïf3

X1 0.38690 -0.20384 0.89931

X2 0.02088 0.98757 -0.15579

X3 0.93768 0.03472 0.34577
z�Ïf)º����µ1.029366!1.018051!0.952582"

FACTORJø
Nõ�{§XCq�{¥�METHOD= PRIN ( PRIORS= SMC§Squared

Multiple Correlations)!METHOD=Harris§METHOD=Image¶�`�{¥�METHOD=Prinit§METHOD=Alpha§METHOD=ULS§METHOD=ML�"

3Ïf©Û�ÑÑ(J¥Ñ���A�J«"

§4.4.8 ;.�'©Û

CANCORR L§^u;.�'©Û! ;.�'©Û±9ÑÑ�«(J§�^u;K

P{©Û(canonical redundancy)©Û"CANCORRéz�;.�'±����'�"�b�

?1X�u�"�
¦u��VÇ�k�§ü|Cþ¥���|AäkCqõ���©Ù"

CANCORRL§�Jø
õ£8©ÛÀ�§±�Ï¦^ö)º;.�'©Û�(J"

\�±u��|Cþ¥�z�Cþ�,�|Cþ��5£8"CANCORR ¦^�5£8¥

����¦OK"�é�ª9`²XeµPROC CANCORR L§À�; /* 7À*/ VAR Cþ

L; WITH CþL; /* 7À*/ PARTIAL CþL; FREQ Cþ; WEIGHT Cþ; BY CþL; Ï�

�²(©Û¶¡9ÙCþ§�PROC CANCORR �WITH �éÑ´7À�é"

1. PROC �é

ÀJ��õ§̂ r��âI�ÀJA�"DATA=�©Ûêâ8¶§§Q�±´�©

�êâ8§��±´TYPE=CORR½COV�AÏêâ8§e"�§K¦^�#ïá�ê

â8"OUT=ÑÑêâ8§§�)�©êâÚ;.Cþ�©§��a.�TYPE=CORR½COV�§

vkÑÑ"OUTSTAT= ÑÑêâ8§§�)L§�)��«ÚOþ§dÀJ��ØÓ§

êâ8�¹�SNÑØ¦�Ó"
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ÑÑÀJ�

ALL �<¤kÀJ�ÑÑ"

NOPRINT ���<ÑÑ"

SHORT Ø;.�'Úõ�ÚO�L	§�Ì¤k"���ÑÑ"

SIMPLE|S �<þ�ÚIO�"

CORR �<�Cþm��'Xê"

NCAN=n 5½�¦ÑÑ�;.Cþ��ê"

VPREFIX|VP= 5½5?�é¥�;.Cþ�i�cM§~X§VP=S P K;.C

þ��i�SP1§SP2 ��§e"�§K;.Cþ�¶i�V1§V2 ��§5¿: ;.Cþ

�i�iÎ�êØU�L8�"

VNAME|VN=’label’ 3�<ÑÑ�éVAR�é¥�Cþ5½�õ40�iÎ��iÎ

~ê��Cþ�IP§7L^üÚÒ�iÎ~ê)å5§e�Ñ§ù
Cþ¡�VARC

þ"

WPREFIX|WP= 5½5?�é¥�;.Cþ�i�cM§"��§;.Cþ�i

�W1§W2��"

WNAME|WN=’label’ 3<ÑÑ�é�é¥�Cþ5½�õ�iÎ��iÎ~ê�

�TCþ�IP§7L^üÚÒriÎ~ê)å5§e�Ñ§KÚ¡�WITHCþ"

RDF=£8gdÝ.eÑ\�*ÿêâ´£8©Û�í�§§^u5½£8gdÝ§

*ÿ�k��ê´¢S�~EDF=�§�å��gdÝvk�¹3RDF=�ÀJ�¥"

EDF=Ø�gdÝ.eÑ\�*ÿêâ´ª8�í�§d�ÀJ^u5½£8©Û�

Ø�gdÝ§*ÿ�k��ê�EDF=��\1§XÑ\êâ8(3DATAÚ)�TYPE=CORR½COV�

�§L§¥vkÜ·�ÀJ��±ò�©êâ���¹þn O(/Ñ\§Ïd§��^

ÀJ�EDF=n-1§�;.�'©ÛJø��O�Ø�gdÝ�ë��§e"�§d�§

XÚSÜ�½n=10000 ����¹þë�k'O�\ÚOu�§Ø´éÜ·"

2. VAR �é

T�é^5�Ñ�©Û�1�|ê�Cþ§e"��1�|Cþ�3Ù§�é¥

vkJ��¤kê�Cþ"

3. WITH �é

�Ñ�©Û�1�|ê�Cþ§ØU"�"

4. PARTIAL �é

^u3 �'Ä:þ?1;.�'©Û¿�ÑlVARCþÚWITH Cþ¥ Ñ�

�Cþ"

5. FREQ �é

�«ªêCþ¶"XJFREQCþ���u1§ù�*ÿ3©Û¥Ø¦^"�CANCORRL

§O�wÍ5VÇ�§*ÿ�oê��CþFREQ�Ú"
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6. WEIGHT �é

�Ñ�êCþ�¶i§WEIGHT�éÚFREQ�é��^aq§�O3uWEIGHT�

éØU7UCgdÝ½*ÿ��ê§=�WEIGHTCþ��u0�ù�*ÿâU^u©

ÛO�"

7. BY �é

��dBYCþ½Â©|�Õá©Û"

§4.4.9 (��§�.©Û

(��§�.~^u�¬ÆÚOþ²LÆ©Û§��1¬ÙLISREL§ØLISREL	§SAS

PROC CALIS ��^u©Û"

Oþ²LÆ(econometrics½²LOþÆ)´²LnØ!ên²L��«nÜ§§´±²L

Cþ�Ñu:§Øã�«²LCþ�m'X�Oþ�{"SASk;���¬SAS/ETS5?n

ù�a¯K§X�mS�©Û§3SAS/STATÜ©¥Ì��/ÏL§CALISé£ã²LCþ

�p'X��§|?1©Û"3CALISµe¥B\
��2���.§XCOSAN!LISREL!RAM

�"

CALIS L§¦^���(�©Û�OÚu��5(��§�.�·Ý§(��§ï�

´Oþ²LÆ±91��Æ¥��ÚOÆóä§§L�
A�Cþ�'X§ù
CþQ

�U´��ÿþ�§��U´J[�Cþ(latent variables)"CALIS ¦^2ÂCOSAN �.�

{§�.�ëê�±äk�5½��5�å"

CALIS L§U^u���(�©Û![Ü�5(��§|±9Ï´©Û"ù
¶¡½

õ½��±p^§�%rN
©Û�ØÓ��¡"���(�©Û�é�X�Cþ���

����E���.¿�¦^*	���
5[Ü§¶3�5(��§�.¥§�.´�

��§|§rA��ÅCþéXå5§�é�ÅCþ������?1b�¶3Ï´©Û

¥§�.��E´±Ï´ã�/ªÑy§�
�Þë��Cþ"Ï´�.Ú�5(��§�

.�±=z����
�.§¿Ï¦^���(�©Û?1[Ü§n«�.þ#N¦^

Û¹CþÚÿþØ�"äN��.Xµ

• õ�õ��5£8

• kÿþØ���.

• �kÛCþ�(��§

• Ï´©ÛÚÏJï�

• k�pÏJ'X��.

• ?¿��&¢5�(y.Ïf©Û

• Three-mode Ïf©Û

• ;.�'

• �X�Ù§ÛCþ�."

kA«�{�½CALIS ��.§Xµ
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• ÏLFACTOR�é(Ü�À�MATRIXÚVARNAMES�é?1�å��Ïf©Û½©

þ©Û

• ¦^�L/ª�RAM�é(Ü�À�VARNAMES�é�«{ü�´»©Û�.(McArdle

�RAM �.)

• ¦^�§a.�LINEQS �é(ÜSTD Ú�À�COV �é�«(��§"

• ¦^COSANÚMATRIX�é±9�À�VARNAMES�é©Û�qÝ
�.(�McDonald

ÚFraser �COSAN §Saq)"

• ¦^INRAM= �«�.§INRAM= Ï~dc�g�CALIS $1�)§½ödêâÚ�

)"

7L�CALIS ¥�z��ëê���õl�iÎ�¶¡§1��iÎA´e�½i

1§e¦^?§�é§A�;��CALIS ��éÀâ"Cþ¶^u(JÑÑÚOUTRAM=

9OUTEST=êâ8!�\�ª�å±9¦^§S�é�\EÜ�å"Cþ¶�±¦^�c

M5�)"

��ëê���~ê§3MATRIX§RAM§LINEQS§STD§COV �é½INRAM= �«ù

��¶���ü�ëê��§�§�¦^�Ó�¶¡¶�����ëê�u�u½�u�u

��~ê§¦^BOUNDS �é§ùé�y���Kék^¶�E,��å�±ÏL§S�

é5¢y§d��
ëêØ´�.Ý
���§%3PARAMETERS �é¥½Â§�.Ý


���¦^PARAMETERS�é�ëê?§5O�§¼ê��êØI��½§L§gÄO�

)Û�ê"

ëê��OOKk§Ø\����¦(ULS)§2Â���¦(GLS)§õ���]��4

�q,(ML)§\����¦(WLS�)�Ý
Ñ\±9Browne’sØ�6uA½©Ù�ìC�

{)§é��\����¦(DWLS �)�Ý
Ñ\)"

�O�{ÏLMETHOD=§ASYCOV=§INWGT=§NODIAG§WPENALTY=§ÚWRIDGE

=À��½"CALIS3%@�¹e¦^�'Ý
?1[Ü"ëCOV§UCORR§UCOV§ÚAUGMENT

�k'À�"CALIS Jø
A«�`z�{§§�´µLevenberg-Marquardt �{§?�Úî

{§�«[Úî{§�«�ÝFÝ{§[Úî{Ú�ÝFÝ{�±Ï�«��|¢�YC

z"

CALIS �{

PROC CALIS < L§À�>;

�.´±eÊ«�¹��«µ

RAM éÏ´©Û��é§\þµ

VARNAMES ¶¡�«;

LINEQS �5(��§�é§\þµ

STD ���«;

COV ����«;

COSAN Ý
�.�é§\þµ

MATRIX Ý
��½Â;

VARNAMES ¶¡�«;
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FACTOR ��Ïf�.�é§\þµ

MATRIX Ý
��½Â;

VARNAMES ¶¡�«;

INRAM= êâ8�.�«;

±COSAN�é�~§~^�PÒkü«§�«´Ý
�/G§�«´_
&E"1�«

kµIDE(ü Ý
)!ZID(ü Ý
)!DIA(é�
)!ZDI(é�
)!LOW( en�
)!UPP(þ

n�
)!SYM(éÝ
)!GEN(�
)§1�«kIND(_Ý
)!IMI(ü 
~�Ý
��_)"

±e�éé¤k�.·^"

BOUNDS >.�å;

BY CþL;

FREQ ªÇCþ;

PARAMETERS ëê¶¡;

PARTIAL  �Cþ;

VAR ©ÛCþ;

WEIGHT �Cþ;

�±¦^?§�ééëê�\�å"�ékABORT§ARRAY,CALL§DELETE§DO ,GOTO,IF/IF-

THEN-ELSE§LINK,PUT,RETURN,SELECT,STOP,SUBSTR,WHEN"

L§9Ñ\ÑÑ�«�9±ek'&E§êâ8XÑ\êâ8DATA=!INRAM=!INWGT=§

ÑÑêâ8OUTSTAT=!OUTRAM=!OUTWGT=!OUTEST=¶"��¶�OOK¶IOØ¶

�'
�[Ü¶gÄCþçÀ¶	)Cþ¶�`zEâ¶S�L§§��"

PROC CALIS À�¢Ú"

ALL �¦¤kÑÑ§ÙÜ©SN�e~"

ALPHARMS=ö, 0[ö[1"%@��0.1"�<Steiger�Lind�þ�Ø�Xê"

ASYCOV|ASC=BIASED,UNBIASED,CORR ìC���
úª"

AUGMENT ����
O\��§©ÛO2Ý
"

BIASKUR O���� �� ÝÚ¸Ý"

CORR|PCORR �<ë�©ÛÚ�O�?�½�?�����
½�'
"

COV ©Û���Ý
"

DATA=êâ8Ñ\êâ8"

DEMPHAS|DE=r Or¥%�.Ý
é���K�"

DFREDUCE|DFRED=i ¦χ2ü$�gdÝê8"

EDF|EDF=n�½k�*	ê8�n+i§�À½NOINT,UCORR½UCOV�i=0"NOBS�

�^u�½*	ê8"

FCONV|FTOL=r �«¼ê��éÂñOK"

GCONV|GTOL=r �«ýéFÝÂñOK§°Ý�p§ÑÅ���"

G4=i Hessian
ÛÉ��IOØ�{§%@��60"

HESSALG|HA=1|2|3|4|5|6|11 �½LEVMARÚNEWRAP`z�{�°ÜÝ
")Û
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{^1,2,3,4,11�½§k��©{^4,5�½§�8�Ñ^1,2,3,4,5,6§DÕ�Ñ^11"

INRAM=êâ8¹�.£ã�Ñ\êâ8"

INWGT=êâ8¹�Ý
�Ñ\êâ8"

KURTOSIS|KU �<üCþÚõCþ¸Ý"

MAXFUNC|MAXFU=i �õ�¼êN^gê"

MAXITER|MAXIT=i ��S�gê"

METHOD|MET=¶¡�O�{ML|M|MAX,GLS|G,WLS|W|ADF,DWLS|D,ULS| LS| U

,LSML|LSM|LSMAX§LSGLS|LSG§LSWLS|LSW|LSADF,LSDWLS|LSD,NONE|NO|N"
MODIFICATION|MOD �<Lagrange¦fu��I½?��ê"

NOBS=*	ê�*	ê.

NOINT ©ÛØ�¹~ê�����
Ú�'
"

NODIAG|NODI [Ü¥Ø¦^é��"

NOMOD Ø�<?��ê"

NOPRINT|NOP Ø�<(J"

NOSTDERR|NOS ØO�IOØ"

OMETHOD|OM|TECHNIQUE|TECH=¶¡�½�`z�{§SNkµLEVMAR| LM

|MARQUARDT§NEWRAP|NR|NEWTON,QUANEW|QN§CONGRA|CG§NONE|NO"

OUTEST=êâ8ÑÑëêêâ8"

OUTRAM=êâ8�.Ú�Oþ�ÑÑêâ8"

OUTSTAT=êâ8ÚOþÑÑêâ8"

OUTWGT=êâ8¹�Ý
�ÑÑêâ8"

PCOVES|PCE �<&EÝ
Ú�O���
"

PDETERM|PDE �<û½Xê"

PESTIM|PES �<ëê�O�"

PINITIAL|PIN �<�.Ý
ÚëêÐ�"

PJACPAT|PJP �<JacobiÝ
�(��~ê��"

PLATCOV|PLC�<S)Cþ�m±9S)�	)Cþ�m����!S)Cþ�

©£8Xê"

PREDET|PRE ©Û�.¤½Â�ýÿ¦ÈÝ
�/ª�~ê��"

PRIMAT|PMAT RAM½LINQUES�é�.ëêÝ
/ª�ÑÑ"

PRINT|PRI O\KURTOSIS,RESIDUAL,PLATCOV9TOTEFF�SN��<ÑÑ"

PRIVEC|PVEC ëê�O!IOØ!FÝ9t-�^�þ/ªÑÑ"

PUNDOC|PUND �<Ãþ�\`²��
&EXS�¦^þ�"

PWEIGHT|PW �<�Ý
"

RADIUS=r 3Levenberg-Marquardt¥�Ð©�&«��»"

RANDOM=i �Å�)ëê�Ð�"

DFR|RDF=n�½k�*	ê8�¢S*	ê-n§~ê�gdÝØA�3n�S"¦

^PROC CALISO�£8�.�§�±�½RDF=gCþê5��PROC REG��

�@«Ï~�IOØ"

RESIDUAL|RES �<ýéÚ5�z�{Ý
9k'&E"

RIDGE=r *Ïf"

SALPHA=r cÊgS��Ø�|¢Ð©Ú�þ.§%@��1"
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SHORT|PSH Ø�)PINITIAL,SIMPLE9STDERR��<SN"

SIMPLE|S �<üCþþ�!IO�! ÝÚ¸ÝÚOþ"
SINGULAR|SING=r 0¡r¡1§ÛÉ5OK"

SLMW=rÅÚõCþWaldu��VÇ4�§%@�0.05§VÇ��uT��Ê�O

�"

SMETHOD|SM|LINESEARCH|LIS=1|2|3 �½��|¢�{§1 L«ngS�Ú	�

¤I¼êÚFÝN^�Ó§2�«¼êN^�FÝN^õ�
,ù3���(�©Û

¥´���§Ï�¼êN^��d�éB¨"3¹Â�1�Ó§�§�±²SPRECISION=À

�?�"

SPRECISION|SP=r ��|¢°Ý§d0.06�0.4Ø�"

START=r ~êÐ�§õê�¹eL§g1½Â"

STDERR �<CqIOØ"

SUMMARY|PSUM �<[Ü�¹!Ø�!́ w�&E"

TOTEFF|TE �<o�AÚm��A"

UCORR ©Û�?�CORR Ý
"

UCOV ©Û�?�COV Ý
"

UPDATE|UPD=¶¡[Úî{½�ÝFÝ{�?�Eâ"éuQUANEWSNkBFGS,DFP,DBFGS,DDFP;

éuCONGRASNkPB,FR,FR"

VARDEF=DF,N,WDF,WEIGHT,WGT �½��Øê"

WPENALTY|WPEN=r O\���'
é���¨v�§�åé���1.0"

WRIDGE=r éuGLS,WLS,DWLS�O��Ý
��½*Ïf"

=~4.20>e¡´�� ¬�¤Úd���.[6]

I¦�§µy=a0 + a1 x1 + a2 x2 + u1

ø��§µy=b0 + b1 x1 + b3 x3 + b4 x4 + u2

�Cþ�¹Â´µyµz<� ¬�¤¶x1 µ ¬d��F^¬d��'Ç¶x2: d�

½e��gd|��Â\¶x3µà�¬d��F^¬d��'Ç¶x4µc°�m§u1!u2 ´

�§¥�Ø��"Ù¥Cþx2!x3!x4 ´	)Cþ( exo -genous variable)§§����K� 

¬½|§y �x1 ´S)Cþ(endo ge -nous variable)"�.��n¤�LISREL aq�/ªµ

(
y

x1

)
=

(
0 a1

−1/b1 0

) (
y

x1

)
+


a0 a2 0 0

−b0 −b3 −b4

−− 0 −− −−
b1 b1 b1




1

x2

x3

x4

 +
(

u1

u2

)

þã/ª���Ú\CALISL§§LINEQS�é�¦z�S)CþTÐÑy3���§��

>§3SAS���§S¥^e¡�/ªµ

Q = ö1 INTERCEP + ö2 P + ö3 D + E1,

P = ø1 INTERCEP + ø2 Q + ø3 F + ø4 Y + E2;

Ù¥x3 �¹Â�þ¡ÑkØÓ"§SXeµ

DATA FOOD;

TITLE ’Food example of KMENTA(1971, p.565 & 582)’;
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* Kmenta, J.(1971) Elements of Econometric New York: MacMillan;

TITLE2 ’Compare CALIS with SYSLIN estimates’;

INPUT Q P D F Y;

LABEL Q=’Food Consumption per Head’

P=’Ratio of Food Prices to General Price’

D=’Disposable Income in Constant Prices’

F=’Ratio of Preceding Years Prices’

Y=’Time in Years 1922-1941’;

CARDS;

98.485 100.323 87.4 98.0 1

99.187 104.264 97.6 99.1 2

102.163 103.435 96.7 99.1 3

101.504 104.506 98.2 98.1 4

104.240 98.001 99.8 110.8 5

103.243 99.456 100.5 108.2 6

103.993 101.066 103.2 105.6 7

99.900 104.763 107.8 109.8 8

100.350 96.446 96.6 108.7 9

102.820 91.228 88.9 100.6 10

95.435 93.085 75.1 81.0 11

92.424 98.801 76.9 68.6 12

94.535 102.908 84.6 70.9 13

98.757 98.756 90.6 81.4 14

105.797 95.119 103.1 102.3 15

100.225 98.451 105.1 105.0 16

103.522 86.498 96.4 110.5 17

99.929 104.016 104.4 92.5 18

105.223 105.769 110.7 89.3 19

106.232 113.490 127.1 93.0 20

PROC CALIS UCOV AUG DATA=FOOD ALL;

TITLE3 ’Compute ML estimates with intercept’;

LINEQS Q = ALF1 INTERCEP + ALF2 P + ALF3 D + E1,

P = GAM1 INTERCEP + GAM2 Q + GAM3 F + GAM4 Y + E2;

STD E1-E2 = EPS1-EPS2;

COV E1-E2 = EPS3;

BOUNDS EPS1-EPS2 >= 0. ;

RUN;

�§|�~ê�Xê�¦)�²L§À�UCOVÚAUGMENT¢y"��§S��Ñ


��¤�5Xê��A�é§d?lÑ"�.��O(Jµ
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ý¢ëê OLS TSLS ML

I¦�§ ~ê 96.5 99.90 94.63 93.62

x1 -0.25 -0.32 -0.24 -0.23

x2 0.30 0.33 0.31 0.31

ø��§ ~ê 62.5 58.28 49.53 49.53

x1 0.15 0.16 0.24 0.24

x3 0.20 0.25 0.26 0.26

x4 0.36 0.25 0.25 0.25
CALIS �ÑÑé�[§�ÑSNéõ§�UJÙÜ©\±)º"

1�Ü©µ�ª�Ð�

Matrix 1�� Ý
a.

1 SEL 6 8 SELECTION

2 BETA 8 8 EQSBETA IMINUSINV

3 GAMMA 8 6 EQSGAMMA

4 PHI 6 6 SYMMETRIC
S)Cþê8�"̂ P!QL«"	)Cþk8�§©O^D!F!Y!INTERCEP!E1!E2

L«§Ù¥E1!E2 ´Ø�"±e´�Cþ�þ�!IO�! Ý¸Ý!�X�ÚO�I"

�X�µd[Ü�IXeµ

Fit criterion . . . . . . . . . . . . . . . . . . 0.1603

Goodness of Fit Index (GFI) . . . . . . . . . . . 0.9530

GFI Adjusted for Degrees of Freedom (AGFI) . . . 0.0120

Root Mean Square Residual (RMR) . . . . . . . . . 2.0653

Chi-square = 3.0458 df = 1 Prob>chi**2 = 0.0809

Null Model Chi-square: df = 15 534.2738

[Ü�§�µQ = - 0.2295*P + 0.3100*D + 93.6196*INTERCEP + E1IOØ0.0923ö2 0.0448ö3

7.5742ö1 t �-2.4857 6.9187 12.3603 P = 4.2140*Q - 0.9305*F -1.5580*Y - 218.8971*INTERCEP

+E2 IOØ1.7540ø2 0.3960ø3 0.6650ø4 137.6989ø1 t �2.4025 -2.3500 -2.3429 -1.5897

Iz�§µ

Q = - 0.2278*P + 0.3016*D + 0.9273* INTERCEP+ 0.0181 E1

ö2 ö3 ö1

P = 4.2468*Q - 0.9048*F - 0.1863*Y - 2.1849*INTERCEP + 0.0997 E2

ø2 ø3 ø4 ø1

§4.4.10 õ�ºÝC�

MDS [Üü�½n��.§äkALSCAL ÚMLSCALE�NõL§�`:§SUGI Ö¿

§S¥¥�¹
ALSCALÚMLSCALE"MDS ¦^��5���¦�Oe�ëêµ

��(configuration) z�é�3��½õ�î¼�mþ��I

©�þ�K�Xê(dimension coefficients)

=�ëê(transformation parameters) �'éålÚêâ�k'ëê

�âLEVEL= �ØÓ§MDS [Üe¡ü��.��µ
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fit(datum)=fit(trans(distance))+error

fit(trans(datum))=fit(distance)+error

Ù¥§fit ´dFIT=À�¯k�½��ê½éê=�§trans ´���O��`=�(�

5,affine,�ê½üN)§datum´y�é��q½Ø�q�Ýþ§distance´���üé�3�

�½õ��m¥�ål§�½COEF=IDENTITY�§́ �\�î¼ål;eCOEF=DIAGONAL§

K§´\�î¼ål§�´K�Xê�²�§error ´Ø��¿b½ÕáÓ©Ù§©Ù�

��"PROC MDS L§��ªXeµ

PROC MDS <À�>;

VAR CþL;

INVAR CþL;

ID—OBJECT Cþ;

MATRIX—SUBJECT Cþ;

WEIGHT Cþ;

BY CþL;

��5`§MDS��<S�L§§ÏoI��
À�"MDS�I�PLOT½GPLOTL

§?1ã«"BY �é�«Uì�½�Cþ©|©Û"ID �é�«P¹IÒ"INVAR �

é�«INITIAL=êâ8¥�êâCþ§1��Cþ�Au1��§1��Cþ�Au1�

�§��§�é�Ñ��DIM1§DIM2,...,�"MATRIX �é�«DATA=êâ8¥�éêâÝ


½é��IÒ§IÒò^u�<93OUT=ÚOUTRES= êâ8¥¦^§�é�Ñ�^I

Ò1,2,...,�"VAR�é�«DATA=êâ8¥�¹é�m�q½Ø�q�Ýþ"zCþ�Au

��é�§�é�ÑKL«¦^¤k��Ù§�é¦^�Cþ"WEIGHTL«úCþ"MDS

�[!�ë©z[]"

§S¥Ò�±¦^LEVEL=ABSOLUTEÀ�"(J�Ñ�Ø·ÜÝ�I( Badness- of-

fit)J«�.[Ü�~�Ð"é(J?1ã�§ã¶þAk�Ó�ü�§�±|^PLOT¥

�VTOH5�«p¶Úî¶�'~§Ó�§�AT�«VAXIS=ÚHAXIS k�Ó��Ý"
=~4.21>{I�¢½�1ål�êâ§́ î¼åléÐ�Cq§ÏØI�?Û=�"

§S9$1(JXeµ

DATA CITY;

TITLE ’INTERCITY FLYING MILEAGES’;

INPUT (ATLANTA CHICAGO DENVER HOUSTON LOSANGEL

MIAMI NEWYORK SANFRAN SEATTLE WASHDC) (5.)

@56 CITY $15.;

CARDS;

0 ATLANTA

587 0 CHICAGO

1212 920 0 DENVER

701 940 879 0 HOUSTON

1936 1745 831 1374 0 LOS ANGELES

604 1188 1726 968 2339 0 MIAMI

748 713 1631 1420 2451 1092 0 NEW YORK

2139 1858 949 1645 347 2594 2571 0 SAN FRANCISCO
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2182 1737 1021 1891 959 2734 2408 678 0 SEATTLE

543 597 1494 1220 2300 923 205 2442 2329 0 WASHINGTON D.C.

PROC MDS DATA=CITY FIT=2 LEVEL=ABSOLUTE OUT=OUT OUTRES=RES;

ID CITY;

TITLE2 ’ABSOLUTE LEVEL§GOOD START’;

RUN;

PROC PLOT DATA=OUT; PLOT DIM2 * DIM1 $ CITY; WHERE _TYPE_=’CONFIG’;

RUN;

Plot of DIM2*DIM1$CITY. Symbol points to label.

|

|

750 +

|

|

| > HOUSTON > MIAMI

500 +

|

D | > LOS ANGELES

i |

m 250 +

e |

n | > SAN FRANCISCO > ATLANTA

s |

i 0 + > DENVER

o |

n |

|

2 -250 + WASHINGTON D.C.

| > CHICAGO ^

|

|

-500 + > NEW YORK

| > SEATTLE

|

|

-750 +

|

--+----------+----------+----------+----------+----------+----------+-

-1500 -1000 -500 0 500 1000 1500

Dimension 1

þã/�/`²
õ�ºÝC��^?"
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§4.5 ÚO¢��O

§4.5.1 {ã

SAS/STAT�±^^PLANL§?1�Åz¢�§�Ü©¢��O´3SAS/QC¥§SAS/QC

�¬�SNkµ¢��O!ÚOL§��(CUSUM!MACONTROL!SHEWCHARTÚ�X�

¼ê)"L§Uå©Û(CAPABILITY)"Ä��Yµd"

§4.5.2 SAS/QC ¢��OõU

L§FACTEX �?1ÛÏ�O!Ü©ÛÏ�O!·ÜÛÏ�O"ùna�Oþ�±Ñ

y«|",	§�Ø��«|�O��±²FACTEX �DATA Ú(Ü)¤"FACTEX ´�

pª$1�§ÐÚ¢��O�§�±J\Ù¦��é§�Ø7^PROC �é#m©éÄ"

3FACTEX¥�±µ��<�O:¶�u��O�(�½)¤�O�5K¶�?�ù��O

���!«|��«�{½#�½�.¶�r�OÑÑ���êâ8¶�é�O?1�Å

z¶�Eù��O¶�r�O¥L«ÏY²�IO?è�¤·���§X-1Ú+1 �¤low

Úhigh¶�ÏéÙ§��O"

L§OPTEX ^u��IO��OXÛÏ½Ü©ÛÏØ·^��¹§�)Ïf�,


Y²ØU¢�!]���
¢��gê!±9�IO��5���5�."TL§¦

^DETMAX§sequential,exchange ½Federov �{§ÄuA-�`( 4�z&EÝ
X’X _
�

,) ½D-�`(4�z�O&E
�1�ª—X’X—) �)�O"OPTEX �´���pªL

§§ÐÚ�O��±UYµ�u�ù��O¶�ÑÑ�êâ8¶�UC�.¿Ïé,	��

O¶�UCÏé��ª"

ADX÷XÚ�)�X�÷N^§I�¦^SAS/BASE!SAS/STAT!SAS/QCS!AS/GRAPH

�¬§^u�Eµ�2-Y²ÛÏ½Ü©ÛÏ�O"�õ�128 g¢�Ú11 «?n§�±k«

|"�õ�47 �Ï��2-Y²çÀ�O( screening ½Plackett-Burman �O)"�8 Ï����

Ú^=¥%EÜ�O( central composite½Box-wilson�O)§k«|½Ã«|"�k½Ã�å

|©�·Ü�O§Ï�ê8ØÉ��"ù�)¥%½��üX/( simplex- centroid½simplex-

lattice) 9McLean-Anderson �O"

ADX èüXÚ´���pª§·uÐÆö§¦^SAS/AF !SAS/STAT �SAS/GRAPH

?1ADX ÷¥��Ü©�O!£8©Û¿1CþçÀ!�O�A!4�q,�ê=�±9

[Ü�A�Ó+ã9áNã�§k��I�¦^SAS/FSP"�OSNX2-Y²ÛÏ½Ü©Û

Ï�O§k½Ã«|�A!¥%EÜ(Box-Wilson ) �Box-Behnken �O!k½Ã�å|©�

·Ü�O§Ï�ê8ØÉ��"ù�)¥%½��üX/(simplex-centroid ½simplex- lattice)

9McLean- Anderson �O"

1. ADXGEN.SAS (general)¹÷½Âadxcode!adxdcode!adxinit!adxqmod!adxprt!adxtrans"

2. ADXFF.SAS (Ü©ÛÏ) ¹÷½Âadxalias!adxffa!adxffd!adxpbd !adxpff"

3. ADXCC.SAS (¥%EÜ) ¹÷½Âadxadcen!adxpcc"

4. ADXMIX.SAS (·Ü�O) ¹÷½Âadxmamd!adxscd!adxsld!adxxvert"

ADXèüXÚ�¦^Ak*¿S���3§AO/§AkLIM EMS 3.2½±����"

N^ADX÷�{µ́ 3SAS�§S©�¥¦^%INCLUDE ’!SASROOT\ SASMACRO\FILENAME’;

1��©�¶A´ADXGEN.SAS§¿�3#3�Om©�§¦^ADXINIT ÷"
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§4.5.3 ^~

��25 ÛÏ�O§vk«|µ

PROC FACTEX; FACTORS x1 x2 x3 x4 x5; RUN;

��25 ÛÏ�O§¦^«|µ

PROC FACTEX;

FACTORS x1 x2 x3 x4 x5;

BLOCKS SIZE=16;

MODEL est=(x1|x2|x3|x4|x5@2);

RUN;

MODEL �é¥�«¤kÌ�AÚüÏf�p´���§�ÑÙ§�A"

Ø
FACTORS �é§3§S¥�½SIZE ÚMODEL �é?1Ü©ÛÏ�O§

PROC FACTEX;

FACTORS x1 x2 x3 x4 x5;

MODEL RES=4;

SIZE FRACTION=2;

RUN;

�~´��Ê�Ï��ü�Y²��©��ÛÏ�O§�Ì�A��O�Ù§�A9üÏ

���pÃ'"

e~´���k«|�Ü©ÛÏ�Oµ

PROC FACTEX;

FACTORS x1 x2 x3 x4 x5;

SIZE FRACTION=2;

BLOCKS SIZE=MINIMUM;

MODEL est={x1 x2 x3 x4 x5} nonneg=(x1|x2|x3|x4|x5@2);

RUN;

·Ü�O§±e�)��4× 23 ��O§=o��OÏ�§��P^o�Y²§n�äkü

Y²µ

PROC FACTEX;

FACTORS a1 a2 b c d;

MODEL estimate=(b c d a1|a2)

nonneg=(b|c|d@2 a1|a2|b a1|a2|c a1|a2|d);

SIZE DESIGN=16;

OUTPUT OUT=mixed [a1 a2]=a cvals={’A’ ’B’ ’C’ ’D’};

RUN;

¦^�OÏ�A1!A2 5�E�ÑÏ�A"

�Å«|�Oµ
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PROC FACTEX;

FACTORS blocks /nlev=3;

OUTPUT OUT=genblok blocks nvals=(1 2 3) randomize;

RUN;

FACTORS trt/nlev=10;

OUTPUT OUT=rcbd trt

cvals=(’A’ ’B’ ’C’ ’D’ ’E’ ’F’ ’G’ ’H’ ’J’ ’K’)

designrep=genblok randomize;

RUN;

1��FACTORS�é�)^u�O�«|Ú�¹Y²?è�êâ8GENBLOK"1��FACTORS

�)/?n0Ï�§k��Y²§1��OUTPUT �ééGENBLOK ��O?1E"

.¶��O§e¡´��3 x 3 .¶��~fµ

PROC FACTEX;

FACTORS row col trt /nlev=3;

SIZE design=9;

MODEL res=3;

OUTPUT OUT=latinsq ROW nvals=(1 2 3)

COL nvals=(1 2 3)

TRT cvals=(’A’ ’B’ ’C’);

RUN;

SAS ��¥§SADXEG7.SAS§X����¯K�ïÄ§âBox, G.E.P., and Cox, D.R. ”An

Analysis of Transformations”. JRSS B-26, pp. 211-243.

Box, G.E.P. and N.R.,Draper(1987)�Ú^
ù�~f§=�Ú½µ1. O��=�êâ

�AÛþ�¶2. O�=��¶3.�éz�λ§^���¦{[Ü�{$�.y = g(ξ, β) + ε¿

P¹�{þ�ÚS(λ)¶4 . |^ln S(λ) �λ �ã§¦ln S(λ) ���λ�=´=��¶5. ¦

�λ�100(1− α)%�&«m"

y3§27�êâ�AÛþ�´562.34§éu?Û�½��=�úª´eªµ

Y (λ) =
{

λ−1(562.34)1−λ(Y λ − 1), if λ 6= 0,

(562.34)lnY, if λ = 0

�[Ü��.´g(β, ξ) = β0 + β1ξ1 + β2ξ2 + β3ξ3§�{þ�9Ùg,éê���Xeµ

L -1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2

S(L) 3.9955 2.1396 1.1035 0.5478 0.2920 0.2519 0.4115

ln S(L) 1.3852 0.7606 0.0985 -0.6018 -1.2310 -1.3787 -0.8897

0.4 0.6 0.8 1.0

0.8178 1.5986 2.9978 5.4810

-0.2011 0.4680 1.0979 1.7013

lnS(λ)éλ�ã«w«�3λ = −0.06 ��)4��"λ�95%�&«mdeª��µ

χ2
(1);0.05/�{þ�gdÝ=3.84/23=0.167

λ�����´−0.20 ∼ 0.08"
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¢�´��3**3�O§SAS?n�ÄkN^ADXGEN.SASÐ©z§,���¦^FACTEX

�E�O¿��<Ñ5"Ùg§é¢�êâ?1?è§�)���.���¦È9²��§

¿�?1êâ=�"

%inc ’sasmacro\adxgen.sas’;

%adxinit

proc factex;

factors len amp load / nlev=3;

output out=yarn len nvals=(250 300 350)

amp nvals=( 8 9 10)

load nvals=( 40 45 50);

run;

%adxrprt(yarn,failcyc)

data yarn; set yarn;

label len=’length of specimins of yarn’

amp=’amplitude of loading cycle’

load=’load’

failcyc=’number of cycles to failure’;

format len amp load 20.4;

input failcyc @@;

output;

cards;

674 370 292 338 266 210 170 118 90

1414 1198 634 1022 620 438 442 332 220

3636 3184 2000 1568 1070 566 1140 884 360

;

%adxcode(yarn,yarn,len amp load)

%adxqmod(yarn,yarn,len amp load,1)

%adxtrans(yarn,tranyarn,failcyc)

ÑÑ��O(J!=��!þ�Ø�!�&�"

____________________________________ ______________________________

OBS LEN AMP LOAD FAILCYC ADXLAM _RMSE_ ADXCONF

____________________________________ ______________________________

1 350 9 40 ________ -2.0 2713.50

2 250 9 40 ________ -1.8 2125.08

3 350 8 45 ________ -1.6 1684.89

4 300 10 50 ________ -1.4 1355.22

5 350 10 50 ________ -1.2 1108.55

6 250 10 50 ________ -1.0 924.81

7 250 8 45 ________ -0.8 789.48

8 250 9 45 ________ -0.6 692.14

9 300 10 40 ________ -0.4 625.52
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10 350 10 45 ________ -0.2 584.77 *

11 300 9 40 ________ 0.0 566.99 *

12 250 8 40 ________ 0.2 571.00 *

13 300 10 45 ________ 0.4 597.18 *

14 250 10 45 ________ 0.6 647.59

15 300 8 45 ________ 0.8 726.19

16 300 9 50 ________ 1.0 839.25

17 300 8 50 ________ 1.2 996.03

18 300 9 45 ________ 1.4 1209.70

19 300 8 40 ________ 1.6 1498.71

20 350 8 40 ________ 1.8 1888.63

21 250 9 50 ________ 2.0 2414.89

22 350 9 45 ________ _______________________________

23 350 8 50 ________

24 250 8 50 ________

25 350 10 40 ________

26 250 10 40 ________

27 350 9 50 ________

____________________________________

=��(J§λ= -0.2§�duÙ95 % ��&«m¥�¹
λ = 0��¹§�¦^éê=

�"

§4.6 Ù§

SAS/OR Jø
$ÊÆóä§ùp��ÑNLP�^~§SAS/IML kNLP¼ê§¢y�é

�B"

data lp(type=est);

input _type_ $ x1-x3 _rhs_;

cards;

PARMS 0. 0. 0. .

LE 12. 5. 30. 120.

LE 2. 10. 30. 95.

LOWERBD 0. 0. 0. .

UPPERBD 90. 90. 2. .

;

PROC NLP TECH=TR INEST=LP OUTMOD=MODEL ALL;

MAX Y;

PARMS X1-X3;

Y = x1 + 3. * x2 + 10. * x3;

RUN;
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/*

IML NLP: Rosenbrock Function as an Optimization Problem

The two-dimensional Rosenbrock function is defined as:

f(x) = 1/2 { 100 (x[2] - x[1]**2)**2 + (1 - x[1])**2 }

*/

proc iml;

start F_ROSEN(x);

y1 = 10. * (x[2] - x[1] * x[1]);

y2 = 1. - x[1];

f = .5 * (y1 * y1 + y2 * y2);

return(f);

finish F_ROSEN;

start G_ROSEN(x);

g = j(1,2,0.);

g[1] = -200.*x[1]*(x[2]-x[1]*x[1]) - (1.-x[1]);

g[2] = 100.*(x[2]-x[1]*x[1]);

return(g);

finish G_ROSEN;

/*

The minimum function value

f* = f(x*) = 0 is at the point x* = (1,1).

The trust region algorithm NLPTR is shown in this example,

but other subroutines can be used for the minimization:

*/

x = {-1.2 1.};

optn = {0 2};

CALL NLPTR(rc,xres,"F_ROSEN",x,optn, , , , ,"G_ROSEN");

quit;
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§5.1 SPSS/PC+ �Ú

§5.1.1 {0

SPSSd{Id"4�Æ1965cm©ïÄ¿u1970cíÑ"SPSS- X^uIBM CMS!MVS/TSO!UNIX

ÚDEC VAX/VMS XÚ§#N^r±1?n�ª$1"�Å�SPSS/PC+V2.0§dChicago �

Ä:�SPSS úiu1987 cíÑ"SPSS 2�^uûÖ!�?Ü�!�Æ��ïü ?1N�

©Û!½|ïÄ!�¬uÿ!<¯+n�ûü!¥)ÑÖ©Û±9ÚO�þ���"

�ÙÌ�0�SPSS/PC+§ÙõUV�Xeµ

SPSS Ä:�¬

����������

SPSS/PC+ ¯�\� �+�����'� SPSS/PC+ �L

SPSS êâ¹\DE II ��+���'�� SPSS/PC+ ã/�¬

SPSS/PC+ �S�¬ ����+�'���� SPSS/PC+ Mapping

SPSS/PC+ p?ÚO

ã 5.1 SPSS/PC+ õU«¿ã

§|±�êâ�ªkASCII!dBASE II-IV!Lotus 1- 2- 3!symphoney!mutiplan!9SPSS-X

DÑ�ª"SPSS/PC+Jø�Ù§ã/^����"Ùgraph -in-the-box#N^r3SPSS/PC+

�¸e�)!èAÚ?�ã/¶SPSS/PC+ Mapping |±Ashton-Tate MAP-MASTER"

SPSS/PC+ p?ÚOPkõ���©Û(MANOVA)!�O©Û!Ïf©Û!àa©Û!

éê�5�.!��5£8!logistic£8©Û±9��5©Û(!éA©Û�"SPSS/PC+�

õ©a©Û(Multiple Classification analysis, MCA) ��ÚO©Û^�Ø;�ä�"

�mS�©Û´|^§�TrendÜ©§ÙõUk�ê²w!�[Ü!A½/ª�£

8!ARIMA �.(Box-Jenkins)!Ì©Û"

§5.1.2 SPSS/PC+ ó��ª

3DOS XÚe§�^���u8¹SPSS§�\·-µCD SPSS ¡Enter¿§ù��^n«�

ª$1SPSS/PC+"

"SPSS/PC+ èü�ª

�1·-µC:\SPSS>SPSSPC <Enter>

¶4w«µ

ù��\èüþ�=©§K1I£��A��8§<Enter>�ÀJ�§?\e��èü§

2�\fèü=©¶§^<Enter>UYÀJ"

|^1I�£Ä�§z�ek�A�)º§m�Þdþ?èü�e?èüí?§���

À·-½À��§±£�À½�8§XJØ÷¿�±¦^Alt-D íØ¶��Þ-1I�£þ

?èü"3èü�ªe§¦^Alt-E�?1?6�§Ò�±?6§S½�\	Ü§S(F3)§�

\SPSS/PC+�'�i�2^Esc �KXÚá=NÑ�\·-k'&E"�\F10§XÚJ«

e�Ú�$1�ª§Ó17Ùò0��SYSTAT��§SPSS/PC+�±l1I �m©$1"

201
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orientation \�

read or write data Ö�êâ

modify data or files ?Uêâ½©�

graph data êâ±ã

analyze data ©Ûêâ

session control& inf $1��Ú&E

run DOS or other pgms $1DOS½Ù¦§S

extended menus *Ðèü

SPSS/PC+ options À�

FINISH �¤

F1=�ÏAlt-E=?6Alt-M=èüm/'

ã 5.2 SPSS/PC+ Ìèü

#1·-�ª

3èü�ªe§¦^Alt/SHIFT-F10 ?\é{�ª§XÚ¦^J«SPSS/PC:§d�zÑ

\�^·-§Ñ�á=�1§�1(å�E,�£J«e"z1·-±�:(.) (å§��

1�Ø��§�^<Enter> 3e�1UYÑ\"ù«$1�ª·u§S�NÁ"

$1?n�ª

3MS-DOS XÚe�A�1?n�ª´µSPSSPC ¡§S©�¶¿ ¡Enter¿"Ø�AO�

½(SET LOG/LISTING)§§S�$1�¹Ú(J©O�uSPSS. LOG ÚSPSS.LIS ¥"

y$1XÚJø�Ä:�¬u�§SBASETEST.INCµ¦^·-�µ

C:\SPSS>SPSSPC BASETEST.INC <Enter>

Ó�?nõ�§S§�r§�g�3SPSSPC �¡=�§§S�m^��©m"

3SPSS/PC+ J«e¦^INC ”§S¶”. ¡Enter¿§=�pe�1?n�ª"��±^@

§S¶.

SPSS/PC+ÏL�1·-FINISH!STOP½BYE!EXIT�£DOSXÚ"¦^DOS ¡DOS·

-¿ $1DOS ·-½==¦^DOS. ·-�?\DOS SØ§�£	�SPSS/PC+ E,^EXIT

·-"

31·-�ªe§¦^REVIEW SCRATCH.½REVIEW.·-�£XÚèü§¦^REVIEW

LOG, REVIEW LISTING, REVIEW BOTH, REVIEW FILENAME �ÑÜ{"SPSS/PC+ èü

�ªe§k'�õU��LX5.3(a)-(b)µ

?6���A«õU�üÕ¦^õU�½ÏLCtrl!Alt�õU�½i1�|Ü5�¤§

k
õU�ØÓ�?6G�k'§XF3=��\�U^"SPSS/PC+ �±IPXÚ·-§ù

«�{ékAÚ§,	§SPSS/PC+�±éÑÑ(J��ê ?1o�Ê\"�{´k�I

P§,��Ctrl-F7XÚÒ�J«I���ê ê"SPSS/PC+'�i�3��Ï�²Alt-G5

�¤§�3¦^Alt-E¿£Ä1I�·-i?§d�¦^Alt-GKNÑ�A�i®)º§Alt�

��
i1|Ü�õUXeµ
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&E F1 Review �ÏÚèü§CþÚ©��L§;^c®L

I� F2 ��§��§ �

Ñ\©� F3 �\©�§?6Ù§©�

1 F4 �\§íØ§¡E

|ÏO� F5 ©��é§O�©�

a= F6 «�§ÑÑ�§�Ø1§���11

½Â«� F7 IP/��1IP§Ý/IP½·-IP

«�ö� F8 ��§£Ä§íØ§êâö�§��;^c�

ÑÑ©� F9 �IP«½©�§©�íØ

$1 F10 l1I½IP«$1§ò�·-1J«e

ã 5.3 review õU�

ENTER }bÀJ±93èüe£��Y²

TAB ½y 6�}bÀJ±9èüe£��Y²

ESC ½z ����6�}bþ£��Y²

Alt-ESC �Ìèü(ÓCtrl-ESC)

Alt-K íØ¤k}b6�«

Alt-T ?\¹\I�

Alt-E ?6���

Alt-M '4/é^èü

Alt-V ?\CþI�

Alt-C g1?I$1

ã 5.4 Ì�èü·-
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Alt-B �c�\�1

Alt-D íØ�1§ØØ´Ä�?6�

Alt-F ^�©��L

Alt-G ;^c®L

Alt-H mé/'4�ÏI�

Alt-I ���\�1

Alt-P ¬�©�

Alt-R REVIEW �Ï

Alt-S I���

Alt-U íØ¡E(UNDELETE)

Alt-W �©�

Alt-X IOèü�*Ðèü��§�ö;����
Ø�~^�&E

Alt-Z I� ���§����?1�¶4?6

XéXÚ·-'�ÙG§K?\SPSS/PC+���^Alt-Z?1�¶4?6"

§5.1.3 XÚC�

SPSS/PC+�/$1��Ú&E0�e�SPSS MANAGER·-�¤"STATUS^uw«

�c�SC�¹§INSTALL �½SC§REMOVE �½íØ"

§5.2 SPSS/PC+ �ó

§5.2.1 �ó��

1. L�ª"~^ö�Îµ

�â$�Î+!-!*!/!**©OéA\!~!¦!Ø!¦��$�"Ü6ö�Î=!<>, <=

, <, >, >=$�Î§9Fortran¥�EQ!GT�"'X$�Îµall!by!and!not!or!to!with"

2. ¼ê"

ABS(ýé�) RND(o�Ê\) TRUNC(��)

MOD10(é10 ��) SQRT(²��) LG(~^éê)

LN(g,éê) SIN(�u) COS({u)

ARTAN(���) UNIFORM(0*x m�þ!©Ù�Å¼ê)

NORMAL(þ��"!IO��x ���©Ù�Åê)

LAG(¼ê�c��Cþ��D�·¶þ)

YRMODA ´���m¼ê§rc�F=¤Uê"

3SPSS for Windows¥¼ê�«a��Oõ"

3. �é"SPSS/PC+ ·-d'�iÚ`²Ü©|¤§·-'�iw�XÚ?1=�«ö

�§`²Ü©�Ò´·-ëê(·-é�ÚÀJ�)§=µ

·-'�i¦·-é�¦·-À�¦·-(åÎ(.)

·-é�²(éCþL!L�ª½©�?1ö�"·-À���A�¦^§©7À

�Ú�À�ü«"

XµGET /FILE=’NEW.SYS’ /KEEP=AGE. '�i´GET§Ù{�`²Ü©"
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�½©�¶!Cþ¶Ø�L8�iÎ§ØUk��§Äi17L´i1§©�¶A^

ÚÒ)å5"½ÂCþ¶��±¦^'�iTO§X½ÂCþX1,..., X10�^X1 TO X10L

«"·-`²Ü©�'�i��´�3'�i§XTO!LT!NOT!LOWEST!THRU!HIGHEST

�"Cþ��±´ê�.½iÎ.§ê�.��±´�ê½�ê§iÎ.7L^ÚÒ)

å5"IÒ´éCþ½Cþ��`²"ü���½Cþ�m��^��½ÏÒ©�§¼

êÎÒ�gCþ^�)Ò©�!f·-'�i�ëê^�Ò©�!f·-�m^�m

©�"

SPSS/PC+ ·-��8aµXÚ·-§�)SC!ëê�½!w«!�L�·-¶

êâ½Â·-§�)Cþ��)!?U!©|N��·-¶©�+n!Ü¿�·-¶Ú

O©Û·-"ªêL!�éL!��©Û!õ�©Û�¶Ù§·-"SPSS/PC+·-�

±(|Ü){�µXµCOM(COMPUTE)!REC(RECODE)!DATLIS( DATA LIST)!��©

�SPSSV4.TBL"

§5.2.2 êâÚ©�+n

SPSS/PC+�©�k¹Ä©�(active file)!êâ©�(data file)!XÚ©�(system file)!Ú

^©�(include file)!�L©�(list file)�ó�©�(working file)A«"

¹Ä©�´XÚ$1�¤¦^�©�§�)êâÚêâ(�§§�3òÑXÚ���"

êâ©���´ASCII ©�§dDATA LIST Ö�"XÚ©�´SPSS/PC + SÜ©�§�±

¦^GET!JOIN!SAVE!AGGREGATE ·-?1ö�§*Ð¶����.SYS"Ú^©�¦

^*Ð¶.INC 9.LOG"dINCLUDE ·-Ú^"�L©�¦^*Ð¶.LIS§���1�(J§

XSPSS.LIS"ó�©�dSPSS/PC+ $1�¦^�6�©�§¦^*Ð¶.SY1!.SY2"

¹Äêâ©�²·-DATA LIST!IMPORT ½GET )¤§�¦^ALL Ï�©�¥�¤

kCþ"SPSS/PC+ �õ�^Cþê�200§Cþ¶Ø�u8�iÎ"

SPSS/PC+éêâ�+n·-���©�êâ�½Â·-!êâ=�·-!P¹ö�!C

þö�(MODIFY VARS)Ú©�ö�·-"3©�Ö�Ú=�¥§Nõëê´�Ó�§/KEEP

L«�3Cþ, /DROP L«íØCþ§/RENAME() ¥¹k#·¶�Cþ¶L§k'·-

9�ª���116Ù"

§5.2.3 $1��

SPSS/PC+�XÚ��·-�SET§k'���SNµXSET LISTING=’CHINA. LIS’.�

�$1(J�u©�CHINA.LIS ¥"�c���G��^·-SHOW 5w«"$1Ù§^

�XÚ·-¦^DOS ÚEXECUTE§XµDOS DIR"

�SAS ^���'§SPSS/PC+ vkî�«©ÑêâÚÚL§Ú§�§�$1��!ê

â+n!êâ©ÛõU�3Ó�§S¥(¹Ñy§�k�ê~	"

=~5.1>yéXÚu�§SBASETEST.INC�êâ?nL§?1{ü`²§¤©Û�ê

â´,úi�
�¹���N�"¦^·-INC ’\basetest.inc’ $1"

SHOW.

DATA LIST /MOHIRED YRHIRED 12-15 DEPT79 TO DEPT82 SEX 16-20

/SALARY79 TO SALARY82 6-25 AGE 54-55 RAISE80 TO RAISE82 56-70

/JOBCAT 6 EMPNAME 25-48 (A).

DISPLAY.
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MISSING VALUES DEPT79 TO SALARY82 AGE (0) RAISE80 TO RAISE82 (-999)

JOBCAT (9).

VAR LABELS AGE ’Age in years’.

VALUE LABELS SEX 1 ’Male’ 2 ’Female’/

JOBCAT 1 ’Stk Clk’ 2 ’Admin’ 3 ’Sales’ 4 ’Mgr’.

COMPUTE GRPAGE = AGE.

RECODE GRPAGE (low THRU 25=1) (26 THRU 30=2) (31 THRU 39= 3)

(40 THRU 49=4) (50 THRU HI=5).

VALUE LABELS GRPAGE 1 ’Low - 25’ 2 ’26 - 30’ 3 ’31 - 39’

4 ’40 - 49’ 5 ’50-High’.

DISPLAY GRPAGE JOBCAT.

FREQUENCIES VARIABLES=AGE GRPAGE /FORMAT=LIMIT(10) /HBAR NORMAL

INCREMENT(4).

DES SALARY79 TO SALARY82.

CROSSTABS DEPT82 BY GRPAGE BY SEX/ CELLS = COLUMN NONE

/STATISTICS = CHISQ GAMMA.

SORT CASES BY EMPNAME.

PLOT HORIZONTAL=’Raise in 1982’ MIN(0)/VERTICAL=MIN(0)

/SYMBOLS=’ ’/PLOT RAISE81 WITH RAISE82.

PROCESS IF (GRPAGE = 5).

LIST VARIABLES = EMPNAME SALARY80 RAISE80.

SAVE FILE=’TEST.SYS’.

SORT CASES BY grpage.

TRANSLATE to DBASE4.DBF/ type=DB4/map /REPLACE.

REPORT /VARIABLES salary79 to salary82 (label)

/BREAK grpage ’c#©|’ (LABEL)

/SUMMARY MEAN ’²þ�’ /summary STDEV ’IO�’

/summary MINIMUM ’���’ /summary MAXIMUM ’���’

/summary KURTOSIS ’¸Ý’

/title=’SPSS/PC+ BASETEST.INC $1(J’.

SHOW·-w«$1�¸§^DATA LIST ·-O�êâ§^DISPLAY ·-w«êâ(

�"¦^MISSING VALUE?1"��½Â"|^RECODE·-éc#©|"̂ FREQUENCIES

w«êâ�ªê©Ù"|^DESCRIPTIVES·-¼�£ãêâ�nÜÚOþ"¦^CROSSTABS·

-O��éLÚOþ§l�SAS�PROC FREQL§éA§�SAS PROC TABULATE éA

�·-´REPORT"

¦^DATA LIST·-Mï��©êâ§7L�3BEGIN DATA/END DATA. ·-�m§

ù�SAS�”CARDS;”aq§¤k�DATA LISTk'�Cþ½ÂÚ`²ÑA�3BEGIN DATA

�c"Ù§ö�küS!̂ PLOT·-ã«§¦^PROCESS IF·-ÀJÜ©êâ?n"(J

�Ñ"^REPORT ·-�)�L"
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|^XÚJø�TRANSLATE·-§rXÚ©�=�¤.DBF�ª§�
�±êâ��

ª§¦^FORMAT·-§XµFORMAT engcc (comma7.1).

��§±FINISH§S(å"

§5.3 £ãÚO

�ÚO�I�O�!ªêLÚ��ã!�éL©Û§éA·-DESCTIPTIVES!FREQUENCIES

ÚCROSSTABLES ·-§d?Ñ�0�"

§5.3.1 DESCRIPTIVES

�ªµDESCRIPTIVE VARIABLES=CþL/STATISTICS=N /OPTION=N.

¿Âµw«Ø�ªêL�£ãÚOþ§Ù¥�STATISTICS ÚOPTION f·-3Nõ·

-¥Ñy§�/ÏÙèüJ«ÀJ§�3e¡0�¥§��Ø2�Ñ"

/VARIABLES �«©ÛCþ¶"©ÛCþ�\)Ò§�Ú\P¹Z-��#Cþ"

/STATISTICS �\Òè�«ÑÑ�ÚOþ§�Ñ�§SPSS/PC+ ÑÑþ�!IO�!�

��Ú���"�«
/STATISTICS �§==��¤�¦�ÚOþ§ÙSNXeµ

1 þê(MEAN)

2 IOØ(SEMEAN)

5 IO�(STDDEV)

6 ��(VARIANCE)

7 ¸Ý(KURTOSIS)9ÙIOØ(SEKURT)

8  Ý(SKEWNESS)9ÙIOØ(SESKEW)

9 �å(RANGE)

10 ���(MINIMUM)

11 ���(MAXIMUM)

12 *ÿ��Ú(SUM)

13 %@(DEFAULTS)ÚOþµþ�!IO�!���Ú���ÀJ13 ÚÙ§��|Ü��

%@ÚOþÚÙ§ÚOþ"

ALL þã¤kÚOþ"

/OPTION�«"���?n�{§%@�¹e¦^¤kk��P¹"/OPTION�A«

À�¹Â`²Xeµ

1 �¹
^r¤�½"���P¹�ë\O�§·-=�¦^
MISSING ·-��k

�"

5 ¦^”listwise”�{üØ¹k"���P¹§3DESCRIPTIVE ·-¥�?Û��Cþ

��Ñy"��§ù�P¹Ò¢ïØ^"
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3 éu/VARIABLES ¥¤kCþ3¹Ä©�¥O\Z-�§#Cþ�¶�Z Ú�©Cþ¶

¥�ÞÔ�iÎ"

^~µ

DESCRIPTIVES /VARIABLES score1 score2 score3.

DESCRIPTIVES /VARIABLES age var1 to var5 income /OPTIONS 3 5 /STATISTICS ALL.

��`5§"��?n�{¥LISTWISE �«==¦^��©ÛCþþk��=
P

¹¶PAIRWISE íØ�éCþk"���=
P¹¶INCLUDE )\¹k"���=
P

¹¶MEANSUBSTITUTION ^þ��O¹k"��]�"

§5.3.2 FREQUENCIES

w«ªêL!ÚOþ!^ãÚ��ã§Ù�ª�µ

FREQUENCIES /VARIABLES=Cþ�L

/FORMAT=LIMIT(N)—ONEPAGEL�ÑÑ�ª

/HISTOGRAM=INCREMENT NORMAL... ��ã

/BARCHART ^ã

/HBAR=INCREMENT NORMAL... �^ã

/STATISTICS ÚOþÀJ.

Ù§f·-kµ/GROUPED!/PERCENTILES!/NTILES!/STATISTICS!/MISSING =IN-

CLUDE"

/FORMAT f·-¥�LIMIT(N)L«�©|ê�uN�Øw«L�§ONEPAGE�«ò

����LØ ��ISw«"/HISTOGRAM f·-¥�INCREMENT(N) L«p¶�m

�ºÝ§NORMALL«�â�Cþ�þ��IO�x���"

STATISTICS ��«þ�!¥ ê!IO�! Ý!4�!̧ Ý!���!���!IO

Ø!̄ ê!��! ÝIOØ!̧ ÝIOØ9oÚ§%@SN�þ�!IO�!IOØ§ALLò

w«¤kÚOþ"

~µFREQUENCIES /VARIABLES sex race dept.

FREQUENCIES /VARIABLES systolic diastol hemoglob

/STATISTICS MEAN SEMEAN MEDIAN MINIMUM MAXIMUM.

FREQUENCIES /VARIABLES height weight /FORMAT NOTABLE

/HISTOGRAM NORMAL.

§5.3.3 CROSSTABS

^���L��ªw«Cþ�©Ù§?1'éÝþ§Ù�ª�µ

CROSSTABS CþLBY CþL...

/TABLES=CþL/OPTIONS=À�L

/FORMAT=�ª½Â

/CELLS=�fÚOþ

/STATISTICS=�éLÚOþL

/MISSING=TABLE—INCLUDE—REPORT �½"��?n�ª

/WRITE=NONE—CELLS—ALL (J©�.

Ù¥�BY ��õk��"

�fÚOþSNkµCOUNT!ROW!COLUMN!TOTAL!EXPECTED!RESID!SRESID!ASRESID!ALL!NONE
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�éLÚOþkχ2�!�éLXê!�ÚOþ!Kendall�'�§Ù'�i�µCHISQ!PHI!CC!LAMBDA!UC!BTAU!CTAU!GAMMA!D!ETA

!CORR !KAPPA!RISK!ALL!NONE"

/FORMAT f·-À�kµAVALUE!DVALUE!LABELS!NOLABELS!NOVALLABS

!INDEX!NOINDEX!TABLES!NOTABLES!BOX!NOBOX!

CROSSTABS /TABLES= vote BY sex /STATISTICS= CHI LAMBDA.

CROSSTABS /TABLES= educatn test BY sex agegroup race.

§5.3.4 PLOT

ÚO�ã§Ù·-�ª�µ

PLOT /FORMAT /TITLE ’ ’ /VERTICAL /HORIZONTAL /VSIZE /HSIZE /MISSING

˜/PLOT. Xµ

PLOT /PLOT Y WITH X.

PLOT /FORMAT REGRESSION /PLOT sales WITH advertis.

PLOT /PLOT income WITH age BY sex.

²GRAPH ±ã§S�P÷/ã!�^ã!�ã!��ãÚÑ:ã¿r§�D4�±ã

^�¥§%@´Harvard Graphics"

§5.3.5 Ù§·-

¦^±e·-?1£ã�wÚ�L(reports and tables)µ

1. LIST �Ñêâ�L"

2. REPORT�)nÜÚOþ��wÚ*	�L§§k/FORMAT!/MISSING!/TITLE!/FOOTNOTE!/BREAK!/SUMMARY!/OUTFILE

’ ’A�f·-"

e�½/FORMAT §K§A3§S¥AÄkÑy§§kA�¼êµAUTOMATIC Jø�

ªzÀ��%@�§LIST �«UP¹�L"Ù§'�i���w�Ü©m�3�§�Ü©

�*¿èü¥Ñy"

/VARIABLES ´7À�§é/�wCþ0?1·¶§z�Cþ��w¥½Â��"�

^(VALUE)!(LABEL)!(DUMMY)�À��«w«�SN"5¿µ¹k"���P¹3P¹

�L¥Ñy§�nÜÚOþO��Ø��)"

/MISSINGf·-�«^r�)½Â�"��!e�L,��½�.�§KP¹�.�

GØ"

/TITLE f·-�ÑÑ�z�w«��IK"�±�½LEFT!CENTER½RIGHT ¦�

�à!Ø¥!mà½Ø�½"

/FOOTNOTE f·-K^u�½z���5§ÙÀ��/TITLE �Ó"

/BREAKf·-�½��½õ�©|Cþ§ÙÀ�k(NOBREAK)!(TOTAL)!(VALUE)!(LABEL)

�"

/SUMMARY f·-�½ÚOþ�¶¡§��½/FORMAT LIST�Ø¦^"

/OUTFILE f·-�½(J�Ù§�©�¥"

3. EXAMINEJø
ª�ã!Ýªã! ��è�O!��5u�±9Ù§£ãÚO

þÚã/§©|©Û�´�U�"

Ù����f·-´/MESTIMATOR§�±O�M-�Oþ§�= ��è4�q

,�O"SPSS/PC+ O��ko�µHuber’s M-�Oþ!Andrew’s wave �O!Hampel’s M-�

O!Tukey’s biweight �Oþ"
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~µEXAMINE /VARIABLES=engsize, cost.

EXAMINE /VARIABLES=mipergal BY prototyp,prototyp BY pistons.

EXAMINE /VARIABLES=yield weevils BY field

�/COMPARE=GROUPS/PLOT=SPREADLEVEL(.5).

Ùã/©Û�)µSTEMLEAF!BOXPLOT!NPPLOT!SPREADLEVEL!HISTOGRAM!ALL!NONE§

ÙÂgw"

4. TABLES �)p��stub-and-banner L§SPSS/PC+§STBLTEST.INC ´��^~§

d?Ø0�"

5. PRINT TABLES, rTABLES �ÑÑ3�«�<Å�Ñ"

·-¦�)�L���¦�Up��þ��<�J§f·-/DEVICE�½ÑÑ��¶§

¦^/PORTRAIT!/LANDSCAPE!/PICA!/ELITE!COMPRESSED½Â�<A5"|±��

�XµGIBM(IBMã/�<Å)!OTHER!PIBM!HPLASER!FXEPSON!RXEPSON!LQEPSON!93OKIDATA!92OKIDATA!82OKIDATA!PANASONIC!TOSHIBA

!TEKTRONIX"

=~5.2>ØÓÆ{�N�é�éoÚUå�µd[1]§CþEDUCL«N�é�É���

§Ý§��1,2,3,4éAp¥±e!p¥!�Æ!ïÄ)¶CþRATING L«éoÚUå��

©§��1,2,3,4éA�!ÿ�!Ð!éÐ"

data list free/educ rating count.

TITLE ’The Performance of President’.

variable labels educ ’Education’ rating ’Rating scores’.

value labels educ 1 ’Less than HS’ 2 ’HS degree’

3 ’College’ 4 ’Post graduate’ /

rating 1 ’Poor’ 2 ’Fair’ 3 ’Good’ 4 ’Excellent’.

begin data.

1 1 4 1 2 9 1 3 10 1 4 7

2 1 5 2 2 8 2 3 22 2 4 14

3 1 20 3 2 31 3 3 11 3 4 12

4 1 9 4 2 6 4 3 8 4 4 4

end data.

WEIGHT BY count.

CROSSTABS /TABLES= educ BY rating /STATISTICS BTAU CTAU CORR GAMMA.

Approximate

Statistic Value ASE1 T-value Significance

____________________ ________ ________ ________ ____________

Kendall’s Tau-b -.20098 .06158 -3.26920

Kendall’s Tau-c -.19416 .05939 -3.26920

Gamma -.27112 .08218 -3.26919

Pearson’s R -.21816 .07180 -2.98249 .00326

Spearman Correlation -.23747 .07206 -3.26149 .00133

�~êâáukS��/§�éH0:�=0=�'�"�b�§Äku���(concordance, C)�

Ø��(discordance, D)�*	éf§�~C= 3171 §D= 5530§C-D �N
üCþ'é��
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�§gamma(ø)=(C-D)/(C+D)=( 3171- 5530) /( 3171+5530)=-0.27§,�O�ÚOþz=ø/SE(ø)=-

0.27/0.082=-3.29§kwÍ¿Â"d1�Ù�0�§Kendall �'Xê�¹Â�d��"

SPSS/PC+ �CROSSTABS �éJø
KappaÚOþ§§^u'�ü«µ��{���

5§Ïd��éL�1�ê�Ó�����"

�k30¶ÉÁö§Ù1�©�Ã¯K!S�!	�§µ�üg§y�	µ�ö���

5"���ê8´(15+3+3)=21§Ó21/30x100K0��� "1�gkµ16/30=0.53§1�g

kµ20/30=0.67"eügµ�´Õá�§Òk0.53x0.67=0.36§=Ak30x0.36=10.67�/Ã¯

K0"

JUDGE2

Count |

Exp Val |

| Row

| 1.00| 2.00| 3.00| Total

JUDGE1 --------+--------+--------+--------+

1.00 | 15 | 2 | 3 | 20

| 10.7 | 4.0 | 5.3 | 66.7%

+--------+--------+--------+

2.00 | 1 | 3 | 2 | 6

| 3.2 | 1.2 | 1.6 | 20.0%

+--------+--------+--------+

3.00 | 0 | 1 | 3 | 4

| 2.1 | .8 | 1.1 | 13.3%

+--------+--------+--------+

Column 16 6 8 30

Total 53.3% 20.0% 26.7% 100.0%

Kappa?��g�´µb�µ�Õá§Ké���±^Ï~�Ï"k�"úª�µKappa=(EO-

EE)/[N-EE),Ù¥OL«*	ê8§E´nØê8"y3EO=21§EE=10.67+1.2+1.07=12.94§Kappa=0.4"

?�´©f©1�Ø��´ó,Úå���§Cohen®²E
.�L§e��5v
$§�

äÒ��~¦"SPSS/PC+ §SXeµ

data list free /judge1 judge2 count.

begin data

1 1 15 2 3 2

1 2 2 3 1 0

1 3 3 3 2 1

2 1 1 3 3 3

2 2 3

end data.

weight by count.

CROSSTABS /table=judge1 by judge2 /STATISTICS=CHISQ KAPPA

/CELLS= COUNT EXPECTED.
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O�(JµKappa=.47266, ASE1=.13615, T-value=3.68100"

?�Ú�?Ø�±ë�µCohen, J.(1960). A Coefficient of agreement for nominal scales.

Educational and Psychological Meansurement, 100,37 -46.

§5.4 ÚOu�

§5.4.1 t-TEST

1.¤|t-u�

T-TEST GROUPS=©aCþ(k1, k2) /VARIABLES=�u�Cþ¶(K) /OPTIONS=N.

=�«��K�òUìK ©¤üa§�«K1, K2 K´UK1 ÚK2 ©¤üa"OPTION=1

�)\"���P¹§OPTION=2 íØ"��P¹§OPTION=3 Øw«Cþ`²"

2.�ét-u�

T-TEST PAIRS=Cþ1 [WITH Cþ2] [/PAIRS=] Cþ...] [/OPTION=N].

OPTION=1,2,3�¹Â�T-TEST��§OPTION=4�L«WITHc��þ�é�'�"

3. ���oN�u�

y?1oNþ�(POPM) �200 �u�§K�¦^�éµ

COMPUTE POPM=200.

T-TEST PAIRS=A M.

§5.4.2 MEANS

MEANS O�þ��IO�!CþoÚ!��§?1üÏ���©Û§�ª�µ

MEAN CþL[BY CþL] [/STATISTICS N] [/OPTION N].

3STATISTICS=1 �?1���Å���©Û"(J¥�eta ÚOþÌ�·uÏCþ�

�?CþgCþ�ëY5�]�"eta²���N
ÏL®�gCþ�¤)º�ÏCþo

CÉ�'~��"

§5.4.3 ONEWAY

?1üÏf���©Û§Ù�ª�µ

ONEWAYCþBYCþ[/RANGE=��] [/OPTIONS=À�] [/STATISTICS] [/CONTRAST]

[/POLYNOMIAL].

/OPTIONS �«"���?n�ª!CþI\�"

/STATISTICS�«�|�£ãÚOþ!�½�AÚ�Å�AÚOþ±9��à5u�"

/POLYNOMIAL f·-´ò|m²�Ú©)¤õ�ª"

~µONEWAY Y BY X(1,2) /POLYNOMIAL=2.

ò²�Ú©)¤2gõ�ª"

þ�m�üü'��{kSNK, Scheffe, LSD, Duncan, BTurkey, Turkey, MODLSD"POLYNOMIAL

L«²�ÚéA�õ�ª�gê

��©Û·-ANOVA �^{�ONEWAY aq"

=~5.3>Ê«�{(method)éò´�hC�(spoilage)��^[1]§cü«�{á�a§�ü

«�{á�a§���«��éì"PÊ«�{e§�J�þ�©O��1,�2,�3,�4,�5§y

'��{��^±9üa�{�J��íºH01:(�1+�2)/2=(�3+�4)/2,=�1+�2+�2+�4=0,
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1��u�´co«�{����éì�{?1'�,=H02:(�1+�2+�3+�4)=�5½0.25(�1+

�2+�3+�4)-�5=0"

y¦^üÏ���©ÛÚKruskal-Wallis �ëu�"

set width=80.

title ’Comparison of five methods to retard spoilage of magarine’.

data list free/method spoilage.

begin data.

1 28 2 30 3 7 4 23 5 52

1 37 2 19 3 16 4 23 5 42

1 43 2 20 3 23 4 30 5 38

1 31 2 18 3 11 4 20 5 54

end data.

oneway spoilage by method(1,5)

/range=LSD /range=Tukey /range=Duncan

/contrast=.5 .5 -.5 -.5 0

/contrast=.25 .25 .25 .25 -1.

npar tests k-w spoilage by method(1,5).

finish

Ù¥NPAR TESTS K-W ´^�ëê�{?1'�§$1(JXeµ

Analysis of Variance

Sum of Mean F F

Source D.F. Squares Squares Ratio Prob.

Between Groups 4 2526.5000 631.6250 15.7578 .0000

Within Groups 15 601.2500 40.0833

Total 19 3127.7500

é'XêÚ���Oµ

Contrast 1 .5 .5 -.5 -.5 .0

Contrast 2 .3 .3 .3 .3 -1.0

Pooled Variance Estimate

Value S. Error T Value D.F. T Prob.

Contrast 1 9.1250 3.1656 2.883 15.0 .011

Contrast 2 -22.8125 3.5392 -6.446 15.0 .000

Separate Variance Estimate

Value S. Error T Value D.F. T Prob.

Contrast 1 9.1250 2.9660 3.077 10.8 .011

Contrast 2 -22.8125 4.1371 -5.514 3.9 .006

üü'�(J§§S�Ñ30.05Y²en«u��.�µ

LSD 3.01 3.01 3.01 3.01
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HSD 4.37 4.37 4.37 4.37

Duncan 3.01 3.16 3.26 3.31

1J�þ�Mean(J) �1I�þ�Mean(I)��´�e¡�þ'�µ4.4768 * Range * Sqrt(1/N(I)

+ 1/N(J)) (Ò(*)L«ü|30.05Y²þkwÍ�É"

LSD HSD Duncan

Mean Group 3 2 4 1 5 3 2 4 1 5 3 2 4 1 5

14.2500 Grp 3

21.7500 Grp 2

24.0000 Grp 4 *

34.7500 Grp 1 * * * * * * *

46.5000 Grp 5 * * * * * * * * * * *

þ�����f8(Homogeneous Subsets)y��|§K�p��$þ���Ø�u�A��

e��áål"n«u��(J^|ÒL«´µ

LSD{ f8�µ3,2¶ f8�µ2,4¶ f8nµ1¶ f8oµ5"

HSD{ f8�µ3,2,4¶ f8�µ2,4,1¶ f8nµ1,5"

Duncan{ f8�µ3,2,4¶ f8�µ1¶ f8nµ5"
���(HSD{ØN´ÑywÍ"

e¡´Kruskal-Wallis u�(Jµ

Mean Rank Cases

14.50 4 METHOD = 1

7.00 4 METHOD = 2

3.75 4 METHOD = 3

9.25 4 METHOD = 4

18.00 4 METHOD = 5

--

20 Total

Corrected for Ties

CASES Chi-Square Significance Chi-Square Significance

20 15.0429 .0046 15.1110 .0045

��©Û��ëu�y²Ê«���{�m��OkÚO¿Â§�ëu���Ç��Ï~

�F-u�Ñ$"

=~5.4>¹�ê�Ð´c#9��§Ý�'X©Û"
©z§Ý (~ê)

Ð´c# p ¥ $

15-19 4.17 (518) 3.65 (888) 3.27 ( 24)

20-22 3.70 (231) 2.95 (643) 2.88 (322)

23-24 3.60 ( 21) 2.12 (300) 2.68 (309)

25-34 3.15 ( 10) 2.68 (134) 2.45 (476)

Ù©Û§SXeµ

set more off length=100.
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data list free /agegrp educat children count.

title ’¹�ê�Ð´c#9©z§Ý�'X’.

var labels agegrp ’Ð´c#’ educat ’©z§Ý’.

val labels agegrp 1 ’15-19’ 2 ’20-22’

3 ’23-24’ 4 ’25-34’/

educat 1 ’$’ 2 ’¥’ 3 ’p’.

begin data.

1 1 4.17 518 1 2 3.65 888 1 3 3.27 24

2 1 3.70 231 2 2 2.95 643 2 3 2.88 322

3 1 3.60 21 3 2 2.12 300 3 3 2.68 309

4 1 3.15 10 4 2 2.68 134 4 3 2.45 476

end data.

weight by count.

anova children by agegrp(1,4) educat(1,3) /statistics 1.

O�(Jµ

¹�ê�Ð´c#9©z§Ý�'X

* * * A N A L Y S I S O F V A R I A N C E * * *

CHILDREN

BY AGEGRP Ð´c#

EDUCAT ©z§Ý

Sum of Mean

Source of Variation Squares DF Square

Main Effects 1463.284 5 292.657

AGEGRP 615.731 3 205.244

EDUCAT 225.004 2 112.502

2-way Interactions 70.140 6 11.690

AGEGRP EDUCAT 70.140 6 11.690

Explained 1533.424 11 139.402

Residual .000 3864 .000

Total 1533.424 3875 .396

CHILDREN

By AGEGRP Ð´c#

EDUCAT ©z§Ý

Grand Mean = 3.162

Adjusted for

Unadjusted Independents

Variable + Category N Dev’n Eta Dev’n Beta

AGEGRP

1 15-19 1430 .67 .58
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2 20-22 1196 -.09 -.08

3 23-24 630 -.72 -.62

4 25-34 620 -.65 -.55

.90 .77

EDUCAT

1 $ 780 .84 .50

2 ¥ 1965 -.04 -.14

3 p 1131 -.51 -.10

.74 .40

Multiple R Squared .954

Multiple R .977

oþ�(3.162) \þ©|CþÚ�CþN��Ò´¤��N�(J§�Xc#�O\½

��§Ý�O\§²þfåê�eN�(�L23-24�c#|¥!p©z�K�Ñ�ØÓ)"eta

´gCþéÏCþCÉ�)º§Ý§=gCþÚå���Ó����z©'¶beta ´��

Ù§Ï�e�K�§Ù���KgCþéÏCþ�K���§�~c#�K����
"

§5.4.4 CORRELATIONS

O�Pearson �'Xê§?1�'©Û§Ù�ª�µ

CORRELATION VARIABLES=CþL1 [ WITHCþL2] [ /OPTION N] [STATISTICS N]

/OPTION=4 r�'
±9k�P¹��ê�\(J©�§øÙ§§S¦^§ù��

ÑWITH �é§/OPTION=3 w«VýVÇ"

/STATISTICS 1,2 ©O�²üCþ�þ�!IO�!��~ê§±9���"

£8©Û¦^REGRESSION ·-§Ù^{`²��1Ê!"

§5.4.5 NPAR TESTS

¦^NPAR TESTS·-?1�ëê©Û"U
¢y1�!J��¤k©Û�{"

=~5.5>y�é12Ù¥�~2.8§SPSS/PC+§S�µ

data list free /class scores.

begin data.

1 2.87 2 3.23 3 2.25

1 2.16 2 3.45 3 3.13

1 3.14 2 2.76 3 2.44

1 2.51 2 3.77 3 3.27

1 1.80 2 2.97 3 2.81

1 3.01 2 3.53 3 1.36

1 2.16 2 3.01

end data.

npar tests k-w=scores by class(1,3).

finish

=~5.6>12Ù~2.9 �¢y§SXeµ
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data list free/subjects coffe judge.

begin data.

1 1 1 1 2 3 1 3 2

2 1 2 2 2 3 2 3 1

3 1 1 3 2 2 3 3 3

4 1 1 4 2 3 4 3 2

5 1 2 5 2 3 5 3 1

6 1 1 6 2 3 6 3 2

end data.

npar tests friedman =judge coffe subjects.

$1(Jµ

Mean Rank Cases

7.64 7 CLASS = 1

14.93 7 CLASS = 2

8.67 6 CLASS = 3

--

20 Total

Corrected for Ties

CASES Chi-Square Significance Chi-Square Significance

20 6.1313 .0466 6.1405 .0464

§5.4.6 Ù§

1��~f´[Ü`Ýu�§�20�þ!©Ù�Åê§^K-S u��nØ�Îíº§S

Xeµ

data list free /i.

begin data.

1 2 3 4 5 6 7 8 9 10

11 12 13 14 15 16 17 18 19 20

end data.

compute x=uniform(1).

list.

npar tests k-s(uniform,0,1)=x.

§SÄk^UNIFORM¼ê�)20��Åê§êâ¥�Cþi ´�ù20��ÅêOê�§�©

êâ��LIST·-�)��L§u�´�ë�§3)ÒS�½©Ùa.§�~��)þ!©

Ù�«m§Ï�´0-1§���±�Ñ"

I X I X

______________________________________

1.00 .49 11.00 .46

2.00 .75 12.00 .67
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3.00 .16 13.00 .22

4.00 .85 14.00 .94

5.00 .89 15.00 .11

6.00 .20 16.00 .79

7.00 .39 17.00 .33

8.00 .68 18.00 .14

9.00 .86 19.00 .66

10.00 .69 20.00 .60

- - - - - Kolmogorov - Smirnov Goodness of Fit Test

Test Distribution - Uniform Range: .00 To 1.00

Most Extreme Differences

Absolute Positive Negative K-S Z 2-tailed P

.15892 .06366 -.15892 .711 .693

(JL²V��P�=0.693§20 ���Åê�©Ù�(�nØ�ÎÜ"NPAR TESTS ·-Ø


K-Su�	§SPSS/PC+�±^/EXPECTEDf·-�½Ï"�?1©Ù�[Ü`Ýu�"

e¡�~fægStevens J.(1992). Applied Multivariate Statistics for the Social Sciences, 2nd

Ed. Lawrence Erlbaum Associates, Inc. ¥�~f"]�´ïÄ�Ö8�Êc�Ö(J��U

5"�ÖUüc£O(WI)!ücn)(WC)9ãán)(PC)�Ê«�?�©"kü|�Ö§1

�|26¶§́ $ºx�§1�|k12 ¶�Ö§́ pºx�"©Û��wüö���
´Ä�

Ó§�±^SPSS/PC+�MANOVA �é§Ù§SXeµ

set length=200.

title ’Check for equal covariance matrices’.

data list free /wi wc pc treats.

begin data.

5.8 9.7 8.9 1 6.2 3.0 4.3 1 5.7 10.3 5.5 1 2.4 2.1 2.4 2

10.6 10.9 11.0 1 4.2 5.3 4.2 1 6.0 5.7 5.4 1 3.5 1.8 3.9 2

8.6 7.2 8.7 1 6.9 9.7 7.2 1 5.2 7.7 6.9 1 6.7 3.6 5.9 2

4.8 4.6 6.2 1 5.6 4.1 4.3 1 7.2 5.8 6.7 1 5.3 3.3 6.1 2

8.3 10.6 7.8 1 4.8 3.8 5.3 1 8.1 7.1 8.1 1 5.2 4.1 6.4 2

4.6 3.3 4.7 1 2.9 3.7 4.2 1 3.3 3.0 4.9 1 3.2 2.7 4.0 2

4.8 3.7 6.4 1 6.1 7.1 8.1 1 7.6 7.7 6.2 1 4.5 4.9 5.7 2

6.7 6.0 7.2 1 12.5 11.2 8.9 1 7.7 9.7 8.9 1 3.9 4.7 4.7 2

7.1 8.4 8.4 1 5.9 9.3 6.2 1 4.0 3.6 2.9 2

5.7 5.5 6.2 2

2.4 2.9 3.2 2

2.7 2.6 4.1 2

end data.

list.

manova wi wc pc by treats(1,2)/

print=cellinfo(means,cov,cor) homogeneity(cochran,boxm).

§SÄk<ÑüCþ�©|þ�ÚIO�§Ùg´����à5u�§��- ���
Ú�
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'
"Ý
à5�Box u�:

Multivariate test for Homogeneity of Dispersion matrices

Boxs M = 14.12135

F WITH (6,2993) DF = 2.08589, P = .052 (Approx.)

Chi-Square with 6 DF = 12.54363, P = .051 (Approx.)

��P=0.052§́ Cqà5�"e¡´1¯ÙEÿþ©Û��A§S"

data list free/y1 y2 y3 group.

begin data.

223 242 248 1 53 102 104 2 206 199 237 3 202 229 232 4

72 81 66 1 45 50 54 2 208 222 237 3 126 159 157 4

172 214 239 1 47 45 34 2 224 224 261 3 54 75 75 4

171 191 203 1 167 188 209 2 119 149 196 3 158 168 175 4

138 204 213 1 183 206 210 2 144 169 164 3 175 217 235 4

22 24 24 1 91 154 152 2 170 202 181 3 147 183 181 4

115 133 136 2 93 122 145 3 105 107 92 4

32 97 86 2 237 243 281 3 213 263 260 4

38 37 40 2 208 235 249 3 258 248 257 4

66 131 148 2 187 199 205 3 257 269 270 4

210 221 251 2 95 102 96 3

167 172 212 2 46 67 28 3

23 18 30 2 95 137 99 3

234 260 269 2 59 76 101 3

186 198 201 3

end data.

sort by group.

report vars=y1 to y3 /break=group

/summary=mean /summary=STDEV.

manova y1 to y3 by group(1,4) /transform=repeated

/rename=average dif2and1 dif3and2

/print=transform

/analysis=(dif2and1 dif3and2/average)

/design.

REPORT ·-¦Ñ�|�þ��IO�§REPORT·-3�Ù¥®²¦^"MANOVA (J

Äk´=�Ý
�=�(lÑ)"1�Ü©´Ó+²1�u�"

EFFECT .. GROUP

Multivariate Tests of Significance (S = 2, M = 0, N = 19 )

Test Name Value Approx. F Hypoth. DF Error DF Sig. of F

Pillais .05251 .36850 6.00 82.00 .897

Hotellings .05394 .35061 6.00 78.00 .908

Wilks .94817 .35956 6.00 80.00 .902
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Roys .02867

�ÉÓ+²1b�"1�Ü©´Ó+Y²���u�§áýb�"

EFFECT .. CONSTANT

Multivariate Tests of Significance (S = 1, M = 0, N = 19 )

Test Name Value Approx. F Hypoth. DF Error DF Sig. of F

Pillais .59687 29.61176 2.00 40.00 .000

Hotellings 1.48059 29.61176 2.00 40.00 .000

Wilks .40313 29.61176 2.00 40.00 .000

Roys .59687

1nÜ©´Ó+Üu�(CþAVERAGE)"

Tests of Significance for AVERAGE using UNIQUE sums of squares

Source of Variation SS DF MS F Sig of F

WITHIN CELLS 206430.49 41 5034.89

CONSTANT 975937.26 1 975937.26 193.83 .000

GROUP 24218.29 3 8072.76 1.60 .203

P>0.05

§5.5 õ�ÚO©Û

§5.5.1 £89Ùí�©Û

·-�ªµ

REGRESSION

˜/VARIABLES �½©Û£8©Û�Cþ

/DESCRIPTIVE þ�!IO�!�'Ý
�ÚOþ"

/SELECT ÀJ©Û¤^�P¹"

/MISSING �½"���?n�{"

/STATISTICS O�ÚOþ"

/CRITERIA �½£8©ÛOK"

/REGWGT �«£8¥��"

/ORIGIN ¦£8�ÏL�:"

/NOORIGIN '4ORIGIN§¦£8ØÏL�:"

˜/DEPENDENT �½£8©Û�ÏCþ"

˜/METHOD �«Cþ�çÀOK

/RESIDUALS £8í�"

/CASEWISE UP¹�Ñ�ÚOþ"

/SCATTERPLOT �)��½A�Ñ:ã"

/PARTIALPLOT  £8í�ã"

/SAVE �Ñí�©Û(J"

·-5Kµ(1)7À��VARIABLES!DEPENDENTÚMETHODf·-¶( 2) VARI-

ABLES �U¦^�g�A�u§Sm©§(3) DEPENDENT f·-�¦^õg§
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éz�DEPENDENT f·-§�O���§¶(4) DEPENDENT7L;���½õ

�METHODf·-¶(5) MISSING!DESCRIPTIVEÚSELECTf·-3÷v(1)!(4)�

^�e�3?¿ �Ñy¶(6) CRITERIA!STATISTICS ÚORIGIN f·-3�O

��céÙ�¤k�§k�¶(7) ¤kf·-±�m©m"

Ì�f·-9Ù^{µ

1. VARIABLES

�½ë�©Û�Cþ�Cþ¶§%@��/VARIABLES ( COLLECT) ,=/DEPENDENT

�/METHODf·-¥¤k�Cþ§¦^
/VARIABLES (COLLECT) ,7L3ENTER

���Ñ�
gCþ§XµREGRESSION /VARIABLES Y x1 to X10 /dependent y

/method enter /method remove x8 x10.

2. DEPENDENT

�½ÏCþ¶"�õg¦^§�zg7L3Ù�;���±þ�METHODf·-§

¤�½�ÏCþ¶7L´3VARIABLES ¥®½ÂL�"

~µREGRESSION VARIABLES=X1 TO X5§Y /DEPENDENT=Y. L«±Y �ÏC

þ§X1 pX5 �gCþë�£8©Û"

3. METHOD

�½��CþÀJ�{§BACKWARD !FORWARD!STEPWISE!ENTER L«�

ò!c?!ÅÚ9�ÜCþ\À"

c?{(FORWARD)�¢�Ú½µÄkÀ��ÏCþ�'Xêýé����Cþ�

��ÀCþ"Ó�§�A�éT�ÀCþ�Xê�"�b��Fu�±û½TCþ

´Ä�(A\À"REGRESSIONJø
ü«OKµ

OK�(FIN)µ��Cþ\ÀK��A���FÚOþ�(�uFIN�Ø\À)"3REGRESSION

¥§Ù'�i�FIN§%@��3.84"

OK�(PIN): ��Cþ\ÀK��ØU�L�L�(TFÚOþ�A�) VÇ�(�

uPIN �Ø\À§�uâU\À)§Ù'�i�PIN§%@��0.05"

éOK�!�3§S¥Äk�½Ù�§evkCþ÷v\ÀOK§K¤kCþþØ

?\�§"

e1��Cþ®?\�§§Kc?{UY?1CþÀJ"d�§ÄkO�ÿ�?\

�§�@
gCþ�ÏCþ� �'Xê§ýé��ö��e��ÿÀö§¿�	

´Ä÷v�½�OK§e÷vK\À"

c?{?1��vkCþ�?\�§��(Cþ?\�§�§�7L�	ÙNN5)"

��ò{(BACKWARD)�c?{��§�ò{Äkò¤kCþ�)?�§§,�

Å�òØÜ�¦öíØ"REGRESSION Jø
ü«CþíØOKøÀJ¦^"

OK�(FOUT)µ��Cþ�33�§¥��A���F�(�uFOUT�KíØ§�

uK3e)§Ù'�i�FOUT§%@��2.71"

OK�(POUT)µ��Cþ�33�§¥��Uäk�VÇ�(�uPOUT�KíØ§

�uK3e),Ù'�i�POUT§%@��0.10"

�ÅÚÀJ{(STEPWISE)´c?{�ò{�|Ü§Ù¢�Ú½Xeµ

1��Cþ\À�{�c?{�Ó§eÃ�Cþ÷v\ÀOK§Kª�¶1�Cþ

\À�c?{�Ó¶zgk��#�Cþ\À�§ÑA�	c¡®\ÀCþ´Ä÷

víØOK�íØ¶UY�	´Äk�§�	�CþA\À¶�QÃCþ\Àq

ÃCþ�íØ�§ª�"
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5¿§���Ó�Cþ�E\À��íØ§A�yPIN ¡POUT ½FIN¿FOUT"

4. STATISTICS

��'u�§ÚgCþÚOþ�ÑÑw«§�STATISTICS f·-"��½��½

?Û'�iJ�ÑÑ§�)R!ANOVA!COEFF ÚOUTS"

ALL ÑÑØF§LINE ÚEND 	��ÜÚOþ"

R �)R2§��R2 Úù
�O�IO�"

ANOVA ��©ÛL§�)£8²�Ú§í�²�Ú§F 9ÙVÇ�"

CHA R2 �UCþ"

BCOV �IOz£8Xê��������Ý
"

XTX Ý
X’X"

COND ^�ê�.§�)®\À�§Cþ�¤kÝ
X’X �^�ê�þe."

COEFF £8Xê§�)£8Xê9ÙIOØ�!IOz£8Xê!ï¨��"

OUTS 'uÿ�\ÀCþ�ÚOþ"

ZPP "�!Ü©Ú �'"

CI �IOzXê�95SES IOz£8Xê�CqIOØ�"

TOL NN5§�)®\ÀCþÚ�\ÀCþ�NN5§±9e��=ò\ÀCþ

�NN5"

F £8Xê�F �9ÙVÇ"

5. CRITERIA

��ïá£8�§��ÚOOK§'�iµDEFAULT"�CRITERIA f·-"��

�%@�§�OK®�UC�§�^DEFAULT ¡E%@�"

PIN(�)§Cþ\À�F VÇ§%@��0.05"

FIN(�)§Cþ\À�F �§Ù%@��3.84§PIN ÚFIN �L�½��"

POUT(�)§CþíØ�VÇ�§Ù%@��0.01"

FOUT(�)§CþíØ�F �§%@��2.71§POUT ÚFOUT �U�½��"

TOLERANCE (�)§NN5§%@��0.0001"

MAXSTEPS(N) ��Úê§Ù%@�:

�ò{½c?{: ÷vPIN/POUT½FIN/FOUT�Cþ�ê"

ÅÚÀJ{: gCþ�ê�ü�"

~: REGRESSION VARIANLES=X1 TO X5§Y

/CRITERIA=PIN(.1) POUT(.15) TOL(.001)

/DEPENDENT=Y /METHOD=BACKWARD.

L«Cþ?\ÚíØIOÑ'%@�t"

6. ORIGIN ÚNOORIGIN

��´Äéêâ�¥%z(=�§¥´Ä�)~ê�)"7L�3Ù?»�DEPENDENT

ÚMETHOD �c§Ù%@��NOORIGIN–L«�§¥�)~ê�"

~µREGRESSION VAR=V1 TO V3, Y, Z /DEPENDENT=Y /METHOD=FORWARD

/ORIGIN /DEP=Z /METHOD=FORWARD"

L«1��Ú1��£8�§©OØ�¥%zC�Ú�¥%zC�"

7. DESCRIPTIVES

ÑÑw«Cþ�£ãÚOþ§'�i�µ

NONE Ø�?ÛÑÑ§�´DESCRIPTIVES �Ñ��éA�"
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DEFAULTS ÑÑMEAN,STDDEN ÚCORR"

MEAN Cþþ�"

STDDEN CþIO�"

VARIANCE Cþ��"

CORR �'Ý
"

SIG �'Xê�ü>VÇ"

BADCORR �,
XêØUO��§ÑÑ�'Ý
"

COV ���Ý
"

XPROD éþ�l����È"

N ^uO��'Xê�*ÿ�ê"

ALL w«¤k£ãÚOþ"

8. MISSING

�«"���?n�{§'�i�µ

LISTISE %@§íØ3/VARIABLES ¥Ñy"���?ÛP¹"

PAIRWISE ©OO��'Xê§�ù��k�¬Ñy�
Ø��U�(J"

MEANSUBSITUTION "��^Cþþ��O§ù�¬K��'XêÚýÿ�"

INCLUDE �½"���k�"

§S^~µ

REGRESSION VARIABLES=X1 TO X5, Y /DEPENDENT=Y /METHOD=ENTER X1

X2 X3.

REGRESSION VARIABLES=X1 TO X5, Y /DEPENDENT=Y /METHOD=STEPWISE.

1�1§S�±CþX1,X2 ÚX3 �gCþ�£8©Û"Ù{¤kf·-þ�Ù%

@�,§SòÑÑ§��©ÛL§£8Xê�k'ÚOþ¶1�1§S�ÅÚ£8§

æ^ÅÚÀJ{ÀJCþ"

3ÑÑ(J¥§B ¤3��£8Xê§SEB ¤3��£8Xê�IOØ�§Beta ¤

3��IOz£8Xê§T ¤3���A�t �§SigT �t �V>VÇ"

í�©Ûµ(1)���À��f·-RESIDUALS!CASEWISE!SCATTERPLOTÚPARTIALPLOT

7L;�X,��§�����METHOD f·-§�[Üõ��§�, �éz�

�§��gí�©Û"(2) í�f·-�±±?¿^S��"(3) í�f·-�K�

§�;�X��§"(4) æ^Ý
Ñ\�§Ø�¦^í�·-"

©Û¥§REGRESSION O�12 ���CþXPRED!RESID§�"

Ì�f·-{ãXeµ

1. RESIDUAL

��É~:&E�w«ÚIP§é��CþÑÑDurbin-Watson ÚOþ§��ãÚ

��VÇã"

'�iµDEFAULTS �´RESIDUALS ØÀ?Û'�i��%@�§3�þ��)

ÒS«¿Ñ5§�)SIZE(LARGE)DURBIN§NORMPROB( 2RESID)§HISTOGRAM

(2RESID)§OUTLIER(2RESID)"

SIZE() �«ã�º�§���LARGE ½SMALL"

HISTOGRAM() IOz��Cþ���ã"

NORMPROB() IOz����VÇã(P-P ã)"

OUTLIER() �½���Cþ��wÍ�10�É~:"
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Durbin-Watson u�ÚOþ"

ID(Cþ¶) É~:ãþ�*ÿ�N�I£"

^~µ/RESID=DEFAULTL«éCþZRESID���VÇã!��ã§�ÑDurbin-

Watson ÚOþÚÉ~:ã"

2. CASEWISE

é¤�½���Cþ�)í�Å:ã§'�i�µ

DEFAULTS'uIOzí�ýé��u3.0��P¹�ã«§XJw«°Ýv
§I

OzÏCþ9Ùýÿ��ã�Ñ"DEFAULT�)OUTLIERS( 3)§PLOT( ZRESID)§DEPENDENT§PRED

ÚRESID"

PLOT(��Cþ) ±�ØIOzí�±	�P¹ã«§�ø�ÀJkíØí�!Æ

)zí�ÚÆ)zíØí�"

OUTLIERS(�) �½P¹ã«#�É~�.�§%@��3.0"

ALL é¤k�P¹±ã§¿Ø==´í��u.��P¹"

DEPENDENT ÏCþ"

PRED ýÿ�"

RESID í�"

ZPRED IOýÿ�"

ADJPRED N��ýÿ�"

ZRESID IOí�"

DRESID íØí�§ÙO��{´ÏCþ~�Ùýÿ�§ýÿ�dØ��P¹±	

�P¹��"

SRESID Æ)zí�§=ÏCþ~�Ùýÿ�§¿Ø±ýÿ��IO�§IO��

gCþC"

SDRESID Æ)zíØí�§=Ø��P¹�£8�§�Æ)zí�"

SEPRED ýÿ�IOØ"

MAHALANOBIS�N*	K�£8�§Ý§̂ *	�gCþ²þ��ål5Ýþ"

COOK �N*	é£8�K�§^*	Øë\£8�¤kí��UC5L«"

LEVER m\�§�U�NP¹é£8�K�§�Mahalanobis’ ål�'"

DFBETA 1i �*	íØ�£8Xê�UC�¹"

SDBETA IOz�DFBETA"

DFFIT 1i �P¹íØ��.[ÜþCz�¹"

SDFIT IOzDFFIT"

COVRATIO 1i �P¹íØ����1�ª�UC"

MCIN ÏCþ²þ�A�ýÿe.LMCIN Úþ.UMCIN"

ICIN ü�*	�ýÿ«me.LICIN Úþ.UCIN"

3. SCATTERPLOT

�½�éCþ¿ÑÑÙÑ:ã"éuzéCþ¶§cö�p�I§�ö�î�I§é

��Cþ¶cA\þ* Ò§¤kÑ:ã¥�CþþA�IOz�( ¤±�½*RESID

��½*ZRESID ��)

~µ/SCATTERPLOT (*RES,*PRE) (*RES, V1) �)ü�Ñ:ã,��´í���ý

ÿ�ã,��´í���CþV1 ã"

4. PARTIALPLOT
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�) í�ã"ePARTIAL ¦^�Ø�?ÛCþ�½§Ké�§¥z�gCþþ

�)�� í�ã§��3PARTIALPLOT ���½��ã�gCþ§Kd��é

�½Cþ� í�ã"

5. SAVE

�Ñ)¤���Cþ§d;�'�i��)Ò�½)¤�Cþ¶§XµRESID()

ÚZRESID()",	§FITS()^u�ÑDFFIT§SDFIT,DFBETA,SDBETAÚCOVRATIO"

;.§Sµ

REGRESSION VARIABLES V1 TO V3 Y

/DEPENDENT=Y METHOD=ENTER RESIDUALS

/SCATTERPLOT (*RESID, *2PRED) /PARTIALPLOT.

=~5.7 >1¯Ù�ð�êâ©Û

* NOTE: A transportation data.

DATA LIST FREE/ X1 X2 Y.

* FORMATS Y (F6.3).

BEGIN DATA.

1300 .45 .066 948 2 .005

1444 .5 .076 1440 2.4 .011

736 1.5 .001 1080 3 .003

1652 .4 .17 1844 1 .14

1736 .8 .156 1116 2.8 .039

1754 .8 .12 1656 1.45 .059

1200 1.8 .04 1536 1.5 .087

1500 .6 .12 960 1.5 .039

1200 1.7 .1 1784 .9 .222

1476 .65 .129 1496 .65 .145

1820 .4 .135 1060 1.83 .029

1436 2 .099

END DATA.

LIST.

regression /variables y x1 x2 /dependent y /method=enter

/CASEWISE DEPENDENT PRED RESID ZPRED DFBETA COVRATIO.

compute ty=(y**0.6-1.0)/0.6.

regression /variables ty x1 x2 /dependent ty /method=enter

/CASEWISE DEPENDENT PRED RESID ZPRED DFBETA COVRATIO.

§5.5.2 éê�5�.

·-�ªµ

HILOGLINEAR

˜variable list �½©ÛCþ"

/PRINT �½�<(J"
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/PLOT í�ã"

/MAXORDER �½�p�p�"

/CRITERIA UCÂñOKÚ��S�gê"

/METHOD BACKWARD UC%@��c{"

/MISSING INCLUDE ¦MISSING VALUE Ú\�"��B\©Û"

/DESIGN �½�."

·-5K: (1)§S�7À��½Âäk��ü�Cþ�Cþ�L§z�Cþ���

ÑÙ��Ú����§Ù{f·-þ��À�"(2)Cþ7L3§S�m©½Â"(3)

METHOD!PRINT!PLOT!CRITERIA!MAXORDER ÚCWEIGHT f·-7L�

u§��?»�DESIGN f·-�c"(4) ��½õ�METHOD f·-§�z�=

K�e��DESIGN f·-"(5) f·-�mA±�m©m"

e¡òÌ�f·-{ãXeµ

1. VARIABLE LIST (Cþ�L)

½Âë�©Û�Cþ"Cþ7L��ê�"

~µHILOGLINEAR V1(1,2) V2(1,3) V3(1,4) L«©ÛdCþV1!V2 ÚV3 �¤�2 x

3 x 4 �éL"

2. METHOD

éÙ��DESIGNf·-§�½æ^�òíØ?1�.ÀJ"METHOD"��§¤

kCþþ?\�.",�rP��u0.05��K"'�i�BACKWARD§�K�e

��DESIGN"

3. MAXORDER

��3Ù��DESIGN ¥�.��p�g§~µ

HILOGLINEAR v1 v2 v3 (1,3) /MAXORDER=2L«éuCþV1!V2ÚV3�¤��

éL§[Ü��.��p��üü�p�"

4. CRITERIEA

éÙ��DESIGN§UCS�[Ü�.ÀJ�S�Ê�5K"'�i�µ

CONVERGE(n) ÂñOK§Ù%@��0.25§��[Ü�ªê�UCþ�u�½�

�Ê�S�"

ITERATE(n) S���gê§Ù%@��20"

P(prob) �.�k�VÇ§%@��0.05§=��½BACKWARD �{�k�"

MAXSTEPS(n) ��Úê§%@��10§=��½BACKWARD �{�âk�"

DEFAULT ^5rCRITERIA ¥�'�i�ëêUC�Ù%@�"

5. CWEIGHT

¹Âµé���.�½��:��§Ï~�^u�½�éL¥�(�""

^{µke�n«�{�½�"

. �½��Cþ¶§±TCþ�����:�"

. ��Jø���:�Ý
§�UCþ��^Sd��m��"

. 3�{2 ¥§�¦^n*CW L«�CW En g"

~HILOGLINEAR V1(1,2) V2(1, 3) /CWEIGTH= CELLWGTL«�dCþCELLWGT

����Ñ"

HILOGLINEAR V1(1,2) V2(1,3) /CWEIGHT=( 1 1 1 1 0 1 1 1 0)½�d/¦^/CWEIGHT=(0

3*1 0 3*1 0) L«
é��(�"§=µ
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V2

V1 0 1 1

1 0 1

1 1 0

6. PRINT

éÙ��DESIGN ��ÑÑw«§'�i�µ

FREQ ªê§�Ñ*ÿÚÏ"�:ªê"

RESID í�§�Ñ�kÚIOzí�"

ESTIM �Ú�.�ëê�O(éÙ§�.TÀJÃ�)"

ASSOCIATION �Ú�.�A� �'"

DEFAULT PRINT "���%@w«§�)w«FREQ!RESID Ú¤k�.±9�

Ú�.�ESTIM"

ALL �Üw«"

/PRINT K���¡��.ÑÑ"

7. PLOT

¹ÂµéÙ��DESIGN§�Ñí�ã§'�i�µ

RESID *ÿÚÏ"ªê�IOzí�"

NORMPLOT N��í����VÇã"

NONE Ø�?Ûã"

DEFAULT PLOT "���%@ã/w«§�)DESIGN ÚNORMPLOT"

ALL �Ñ�Üã/w«"

8. DESIGN

Ù"���O��)Cþ�L¥¤kCþ3S��Ú�.§¦^DESIGN�½T�

Ú�.ØÓ�)¤a"ò�p��A��Ñ(¦^Cþ¶Ú* ÒL«�p�A�)"

��DESIGN ��O���.§�õg¦^DESIGN f·-"

~µHILOGLINEAR V1(1,2) V2(1,2) V3(1,3) /DESIGN=V1*V2, V3

L«òéCþV1!V2 ÚV3 ïá��2 x 2 x 3 �éL"UìDESIGN f·-ò�)

���)�ÜÌ�AÚ�)V1 ÚV2 �p���."

=~5.8>e¡´~6.2�(DV,DP,VP)�.�§Sµ

data list free/ p v d count.

value labels p 1 ’yes’ 2 ’no’/

d 1 ’white’ 2 ’black’/

v 1 ’white’ 2 ’black’.

begin data

1 1 1 19 1 1 2 0 1 2 1 11 1 2 2 6

2 1 1 132 2 1 2 9 2 2 1 52 2 2 2 97

end data.

weight by count.

hiloglinear p(1,2) d(1,2) v(1,2) /design d*v d*p v*p.
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Ü©(Jµ*	ªê!Ï"ªê9í�µ

Factor Code OBS count EXP count Residual Std Resid

P yes

D white

V white 19.0 18.7 .33 .08

V black 11.0 11.3 -.32 -.09

D black

V white .0 .3 -.33 -.57

V black 6.0 5.7 .32 .13

P no

D white

V white 132.0 132.3 -.32 -.03

V black 52.0 51.7 .30 .04

D black

V white 9.0 8.7 .32 .11

V black 97.0 97.3 -.30 -.03

[Ü`ÝÚOþµ

Likelihood ratio chi square = .70080 DF = 1 P = .403

Pearson chi square = .37446 DF = 1 P = .541

LOGLINEAR �é{�HILOGLINEARaq§5¿��g�.vk�g�.@���¹'

X"Ùf·-{0XeµBY �«�.¥�Ì�ACþ"WITH �«�.¤^��L�/

ª��Cþ"/CONTRAST () �«éì��{§)ÒS�éì�Ï�¶"DEVIATION �

o�A'�"DIFFERECE ´�Y²�ÙcY²�þ�'�"HELMERT ´�Y²��¡

Y�²þ'�"SIMPLE ^z�A�"�Y²��IO"REPEATED �«��Y²m�'

�"PLOYNOMIAL �«�õ�ª§3²ï�O¥´��õ�ª"SPECIAL ÚBASE SPE-

CIAL^rg½Â�éì"/CRITERIAÂñ��"CONVERT()´Âñ�°Ý§%@��0.001"ITERATRE()

���S�gê§%@�20"DELTA()�«S�z�f\þ��§%@��0.5"DEFAULT�%

@�"/PLOT(J�ã«§í�!�ª³��ã"/PRINT—NOPRINT�«ESTIM!COR!RESID!FREQ!FREQ!DESIGN!DEFAULT!ALL"/DESIGN

�O�Ì�A"James Stevens�~µêâ´'u>À�äÐ��N�"c°�1959!1971§é

��x<½ç<§(Jk/Ð0!/��0!/�0n«"

data list free/year color response freq.

value labels year 1 ’1959’ 2 ’1971’ /

color 1 ’black’ 2 ’white’ /

response 1 ’good’ 2 ’fair’ 3 ’poor’.

begin data.

1 1 1 81 2 1 1 224

1 1 2 23 2 1 2 144

1 1 3 4 2 1 3 24

1 2 1 325 2 2 1 600
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1 2 2 253 2 2 2 636

1 2 3 54 2 2 3 158

end data.

weight by freq.

loglinear response(1,3) by color(1,2) year(1,2)/

criteria=delta(0)/

print=default estim/

contrast(response)=special(1 1 1 1 -0.5 0.5 0 1 -1)/

design.

(Jµ

Analysis of Dispersion

Dispersion

Source of Variation Entropy Concentration DF

Due to Model 32.854 24.316

Due to Residual 2338.172 1438.487

Total 2371.026 1462.803 5050

Measures of Association

Entropy = .013857

Concentration = .016623

Estimates for Parameters

RESPONSE

Parameter Coeff. Std. Err. Z-Value Lower 95 CI Upper 95 CI

1 1.2829846562 .08466 15.15509 1.11706 1.44891

2 1.4512383652 .10809 13.42659 1.23939 1.66309

RESPONSE BY COLOR

3 .4526490203 .08466 5.34686 .28672 .61858

4 .3018183041 .10809 2.79237 .08997 .51367

RESPONSE BY YEAR

5 .2951119842 .08466 3.48597 .12918 .46104

6 .1612112793 .10809 1.49150 -.05064 .37306

RESPONSE BY COLOR BY YEAR

7 .1028092054 .08466 1.21442 -.06312 .26874

8 .0271094119 .10809 .25081 -.18474 .23896

§5.5.3 LOGISTIC £8

·-�ªµ

LOGISTIC REGRESSION

˜/VARIABLES £8ÏCþÚgCþ"

/CATEGORICAL �½¶Â�½kS�gCþ"

/CONTRAST 3/CATEGORICAL f·-�½�©aCþ�é'a."

/METHOD ÀJCþ��{"
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/SELECT ÀJÜ©P¹?1©Û"

/ORIGIN r½£8�L�:"

/PRINT À�DEFAULT �<Cþ�©aL9ÚOþ"

/CRITERIA û½�OÛ�Ê�"

/CLASSPLOT zÚÏCþ¢S��ýÿ��©aã«"

/MISSING INCLUDE �½�)"�"

/CASEWISE UìP¹�Ñýÿ�!í�ÚÙ§6�þ"

/ID éP¹�L�§I£P¹�Cþ"

/SAVE é¹Äêâ8O\ýÿCþ"

/EXTERNAL ©Û�ò(J��3	Ü6�©�§!�S��¦^"

T·-�^{��5£8·-REGRESSIONaq§Ì�f·-`²Xeµ

1. VARIABLES

�½�.¥�Cþ§�7À�"

2. CONTRAST

�½ÏCþé'a.§'�i�µ

DEVIATION =��A�Cþ��©a� �§½´%@�"

DIFFERENCE Ï��z�Y²�Ùc¡�Y²�²þ�A'�"

HELMERT Ï�z�Y²�Ù�¡Y²�²þ�A�'�"

SIMPLE Ï�zY²��Ñ�½/ë�0�Y²�'§'�Ø´���"

REPEATED ´Ï����Y²�m�'�§Ø1��Y²	§ÏCþ�z�©a

�Ùc¡�©a�'�"

POLYNOMIAL1�gdÝ�¹ÏfY²m��5�A§1�gdÝ�¹�g�A§

��"

INDICATOR �«©a¤
�Ñy½ØÑy"

SPECIAL ^r�½§;���±´��(k-1)xk�
§k´ÏCþ�Y²"

3. CRITERIA

��Âñ�OK"'�i�µ

BCON()£8Xê�UC, ITERATES�gê§LCON()éêq,�UC§PIN()§POUT()§EPS()

´?Ñ�VÇ�Úredundancy u�"

4. METHOD

ï��{§'�i�µ

FSTEP() )ÒS�«WALD½LR§�c{ÅÚ£8"íØCþ¦^Wald ÚOþ½

q,'ÚOþ"BSTEP() ^{�FSTEPaq§�±�«WALD½LR§��{íØC

þ"

5. SELECT

éf8©Û§Cþm�¦^'X$�ÎµEQ,NE,LT,LE,GT,GE"

6. PRINT

'�i�µdefaultéz�/METHODf·-§w«©aL!?\�§Cþ�ÚOþ½

��,�?\�§�3/METHOD ½/VARIABLES f·-�½L�Cþ"summary

�DEFAULT�J�Ó§�´3���Ú�Ñ(J"corr�Ñ�Oþm�Cq�'"iter

zS�Úþëê�O�"all �Ñ¤k�ÑÑ"

7. CRITERIA
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��Âñ�OK§Ù'�i�µ

BCON() £8XêB �UCþ"ITERATE() ��S�gê§%@��20 "LCON()

éêq,eü�z©'§%@��0.0001"PIN() Cþ\ÀO©ÚOþ�VÇ§%

@��0.05"POUT() CþíØ�VÇ�§%@��0.1"EPS() P{u�(redundancy

checking)�°Ý§������u10E-12��u�u0.05§%@�10E-8§Tu�;�

Cþ��5|Ü\À�§"

8. CASEWISE

PRED ýÿVÇ"PGROUP ýÿ©|í�"*	|?è�0 �1, T��u*	|

O~�31�|�ýÿVÇ"RESID =í�"DEV �lýÝ"LRESID �logit í

�"SRESID �Æ)zí�"ZRESID IOzí�"LEVER m\"COOK �COOK¼

ål"DFBETA �íØTP¹�£8Xê�UC"OUTLIER() ´��IOzí

�SRESID �u,�ê���w«"

9. SAVE

Ù'�i�CASEWISE aq§z�'�i��;��)Ò�Ñ�Ñþ#�¶¡"

=~5.9>1¯Ù�LOGISTIC £8©Û^~

data list free / age sex DM SD CHD freq.

variable labels

age ’AGE IN YEARS’

sex ’SEX (0=FEMALE, 1=MALE)’

DM ’DIABETES MELLITUS (0=NO, 1=YES)’

SD ’SEX*DIABETES (INTERACTION TERM) ’

CHD ’CORONARY HEART DISEASE (0=NO, 1=YES) ’

freq ’NUMBER OF OBSERVATIONS’.

begin data.

50 1 0 0 0 6434 50 0 0 0 0 8519 60 1 0 0 0 4298 60 0 0 0 0 6199

50 1 0 0 1 124 50 0 0 0 1 45 60 1 0 0 1 179 60 0 0 0 1 116

50 1 1 1 0 193 50 0 1 0 0 159 60 1 1 1 0 218 60 0 1 0 0 228

50 1 1 1 1 6 50 0 1 0 1 5 60 1 1 1 1 13 60 0 1 0 1 10

end data.

TITLE ’LOGISTIC REGRESSION example from Chapter four’.

weight by freq.

logistic regression /variables CHD with age sex DM SD

/METHOD ENTER.

§5.5.4 Ïf©Û

·-�ªµ

FACTOR

˜/VARIABLE �ÑFACTOR ·-¤�¦�Ïf©Û�¤kCþ"

/MISSING "���?n�{"

/ANLYSIS �«Ü©Cþ©Û"
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/PRINT ÑÑw«��"

/PLOT Ä�Ïf�ã«"

/FORMAT ÏfÝ
�w«�ª"

/DIAGONAL �½�'
é���Ð©�Ïf���O"/CRITERIA �½ÏfJ

�Ú^=�OK"

/EXTRACTION ÏfÄ��{"

/ROTATION Ïf^=�{"

/SAVE �ÑÏf�©�¹Ä©�"

5Kµ(1)�kVARIABLESf·-�7À�¶(2) VARIABLES, MISSINGÚWIDTH�

�Ûf·-§é��FACTOR §Sk�¿��U¦^�g§VARIABLEÚMISSING

7L�k��"

f·-^{Xeµ

1. VARIABLES

¹Âµ�½ë�Ïf©Û�Cþ"

^~µFACTOR VARIABLES = V1 TO V10 �«CþV1*V10 ë�©Û"

2. ANALYSIS

¹Âµ�½VARIABLE Cþ8S���f8��©Û�^"

^{µ�ïáõ�ANALYSIS �¬?1õg©Û§3ANALYSIS ���ÑT�¬�

Cþ¶§z��ANALYSIS�����¬m©§�e��ANALYSISÑy½FACTOR

�(å��Ù(å"

~µFACTOR VARIABLES =V1 TO V5 /ANALYSIS=V1 TO V3 /ANALYSIS=V3 TO

V5"

�½V1*V3 ÚV4*V5 ©O���¬?1Ïf©Û"

3. FORMAT

¹Âµ#��Ïf1ÖÝ
§'�i�µ

SORT ±Ïf1Ö4~�ªü�Ïf1ÖÝ
¶BLANK(n) íØÏf1ÖÝ
¥ý

é��u�½��Xê¶DEFAULT ��SORT ÚBLANK(n) ���"

~µFACTOR VARIABLES=V1 TO V5 /FORMAT=SORT BLANK(0.2)L«Ïf1Ö

Ý
¥±1Ö4~^Sü�§�íØ¤kýé��u0.2 �1Ö"

4. PRINT

����©Û�¬¥�ÚOÑÑw«§'�i�µ

UNIVARIATE w«k�*ÿ�Nê!þ�!IO�¶INITIAL ÑÑz�Cþ�Ð©

ú�Ïf��§z�Ïf��'Ý
A��!��z©'¶CORRELATIONÑÑw

«�'Ý
¶SIG ÑÑ�'Xê�wÍ5Y²¶DET ÑÑ�'
�1�ª�¶INV

ÑÑ�'Ý
�_Ý
¶AICÑÑ���'
¶KMOÑÑKaiser- Meyer -Olkin�ê

ÚBartlettu�¶EXTRACTIONÑÑÏf1ÖÝ
§z�Ïf�A��Ú��z©

'¶ROTATIONÑÑ^=Ý
�Ïf1ÖÝ
ÚC�Ý
¶FSCOREÑÑÏf�©

XêÝ
( ^£8�{¼��) ¶ALL ÑÑ¤k���ÚOþ¶DEFAULT ��uÑ

ÑINITIAL, EXTRACTION ÚROTATION ¤�¹�w«SN"

~µFACTOR VARS=V1 TO V6 /PRINT=DET FSCORE L«Q�ÑÑDEFAULT �

SN§��ÑÑÏf�©Xê"

5. PLOT
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��ã/w«§'�iµ

EIGEN scree ã§±üS�ªÑÑA��©Ùã¶ROTATION éz�^=�Ñã«

�m¥Cþ �©Ùã§)ÒS�½ã¥Ïf¶éA�Ïf"Xµ

FACTOR ... /PLOT ROTATION (1,2) (1,3) (2,3) ... Ù¥�êiL«ã¶¤¦^�Ï

f"

6. CRITERIA

�½ÏfJ�Ú^=�OK§'�iµ

FACTOR (Ïfê) J��Ïf�ê§Ù%@�´A���u�uMINEIGEN ��

ê¶MINEIGEN(�) ��ÏfJ����A��( �J�ÙéA�A���u�½

��Ïf)§Ù%@��1¶ECONVERGE(�) æ^S�{J�Ïf��S�ÂñO

K§Ù%@��0.001¶ITERATE(S�gê)ÏfJ�½^=¦)L§¥�S�gê§

Ù%@��25¶RCONVERGE(�) ^=S��ÂñOK§Ù%@��0 .0001¶Kaiser

^=��Kaiser �5z§ù�´Ù%@�§dNONKAISER ¢ï¶DELTA(�) ��

^=�ù§=��«
/ROTATE OBLIMIN ±�¦^§Ù%@��0"¶DEFAULT

ò¤kOK¡E�%@�"

~µFACTOR VARS=V1 TO V6 /CRITERIA=FACTORS(3) L«J�n�Ïf"

7. EXTRACTION

�½ÏfJ���{§'�iµ

PC Ì¤©�{(%@�{)¶PAF Ì¶Ïf{¶ALPHA ö�{¶IMAGE �Ïf

{¶ULS Ø\����¦{¶GLS 2Â���¦{¶ML 4�q,{"

DIAGONAL f·-�½/EXTRACTION PAF ¥�'
é���Ð©�Ïf���

O§%@Ð©�Ïf���O��E�'²�Ú(SMC)"

8. ROTATION

�½^=�{§'�iµ

VARIMAX��4�^={(´%@�)¶EQUMAX¦^equamax^=¶QUARTIMAX

¦^quartimax ^={¶OBLIMIN ��^=¶NOROTATE Ø�^="

~µFACTOR VARS= V1 TO V5 /EXTRACTION= GLS /ROTATION /ROTATION

OBLIMINL«æ^\���¦{J�Ïf§1�g^=^VARIMAX{§1�g¦

^��^="

9. SAVE

�½Ïf�©�O��{§¿òÏf�©±#Cþ/ª�Ñ��c©�§'�i(O

�Ïf�©��{)µ

REG £8�{¶BART ¦^Bartlett �{¶AR ¦^Anderson-Rubin �{¶DEFAULT

%@�(£8�{)§3'�i�¡§;�X�u)ÒS�����Ïf�©�êÚ

�¶i§Ù¥¤�½�êiØU�L¤U¼��Ïf�ê§��^ALL �OTê

i"7L;�/ROTATE, �Ñõg´#N�"

~µFACTOR VARS=V1 TO V12 /SAVE REG(ALL,FACT) L«ïáFACT1, FACT2,

... �¶i��Ïf�©"

10. MISSING

DEFAULT ÚLISTWISE ´�d�, PAIRWISE, MEANSUB, INCLUDE ©OL«^C

þé�½!̂ þ��O!�¹k"���P¹"

;.§S9(J`²µ
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FACTOR VARIABLES= V1 TO V5.

¦^Ïf©Û���CþÀ�VARIABLES§Ù{f·-SNæ^%@�§=Ì¤

©�{J�Ïf!��4�{^="

=~5.10>LindenêâÏf©Û§ægJohnson, R.A."êâ´'u�g.�Ô±5c�

�����U�©§�160|êâ§éz��©�±IOz§é���'Ý
�Ì¤°Ú4

�q,Ïf©Û"��$Ä�µz�(x1)!a�(x2)!Y¥(x3)!ap(x4)!400�9(x5)!110�

9(x6)!c\(x7)! \a(x8)!Il(x9)!1500�(x10)§���'Ý
�µ
x1 x2 x3 x4 x5 x6 x7 x8 x9 x10

x1 1.00

x2 0.59 1.00

x3 0.35 0.42 1.00

x4 0.34 0.51 0.38 1.00

x5 0.63 0.49 0.19 0.29 1.00

x6 0.40 0.52 0.36 0.46 0.34 1.00

x7 0.28 0.31 0.73 0.27 0.17 0.32 1.00

x8 0.20 0.36 0.24 0.39 0.23 0.33 0.24 1.00

x9 0.11 0.21 0.44 0.17 0.13 0.18 0.34 0.24 1.00

x10 -0.07 0.09 -0.08 0.18 0.39 0.00 -0.02 0.17 -0.00 1.00
�'Ý
�co�A��©O�3.78, 1.52, 1.11 Ú0.91§\ÈªÇ�73 .3 §��3½4�

Ì¤©§§S9(JXeµ

DATA LIST MATRIX FREE/ X1 TO X10.

N 160.

BEGIN DATA.

1.00

0.59 1.00

...

-0.07 0.09 -0.08 0.18 0.39 0.00 -0.02 0.17 -0.00 1.00

END DATA.

FACTOR READ=COR TRIANGLE /VARIABLES=X1 to X10/CRITERIA FACTORS (4)

/ROTATION VARIMAX.

FACTOR READ=COR TRIANGLE /VARIABLES=X1 to X10/CRITERIA FACTORS (4)

/EXTRACTION ML /ROTATION VARIMAX.

�^=��(Jµ
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Ì¤©{ 4�q,{

Ïf1 Ïf2 Ïf3 Ïf4 Ïf1 Ïf2 Ïf3 Ïf4

x1 .69052 .21701 - .52025 .20603 -.07027 .34879 .82887 -.16853

x2 .78854 .18360 - .19260 -.09249 .08966 .43140 .59312 .27456

x3 .70187 -.53462 .04699 .17534 -.08079 .99618 -.00394 -.00075

x4 .67366 .13401 .13875 -.39590 .17969 .39761 .33440 .44513

x5 .61965 .55112 -.08376 .41873 .38983 .22492 .67031 -.13721

x6 .68689 .04206 -.16102 -.34462 -.00028 .36337 .42341 .38776

x7 .62121 -.52112 .10946 .23437 -.02058 .73125 .02676 .01819

x8 .53848 .08698 .41090 -.43955 .16980 .25601 .22761 .39371

x9 .43405 -.43903 .37191 .23451 -.00035 .44169 -.0115 .09714

x10 .14660 .59611 .65812 .27866 .99999 .00080 -.00001 .00000
^=��(Jµ

Ì¤©{ 4�q,{

Ïf1 Ïf2 Ïf3 Ïf4 Ïf1 Ïf2 Ïf3 Ïf4

X1 .88383 .13651 .15619 -.11324 .16675 .85723 .24576 -.13773

X2 .63130 .19420 .51465 -.00557 .23951 .47650 .58033 .01101

X3 .24462 .82467 .22272 -.14791 .96530 .15373 .20015 -.05852

X4 .23934 .15046 .74966 .07647 .24192 .17289 .63175 .11320

X5 .79687 .07452 .10159 .46816 .05489 .70923 .23635 .32988

X6 .40381 .15319 .63466 -.17019 .20509 .26105 .58863 -.07061

X7 .18583 .81365 .14698 -.07890 .69726 .13288 .17967 -.00937

X8 -.03626 .17578 .76179 .21688 .13709 .07797 .51264 .11624

X9 -.04775 .73493 .10988 .14135 .41667 .01854 .17521 .00213

X10 .04467 -.04090 .11167 .93353 -.05520 .05572 .11333 .99045
4�q,{§Chi-square Statistic:10.5626, D.F.:11, P=.4806

ú�Ïf��µ

Ì¤©{µ.83702,.70115,.81140,.64776,.87005,.61828,.72438,. 65957, .57446,.88761¶4�q

,{µ.84202,.62132,.99892,.50037,.67069, . 46166, .53655,.30115,.20477,.99999"

dd�±��AÏÏf���O"

¦^ü«�{¤�(ØéØ�Ó§Ì¤©)¥§Ø1500��	§¤k�831�Ïfþ

k����1Ö§ù�Ïf�¡���$ÄUå§�´Ù{ÏfØUéÐ)º"34�q

,)¥§1500��´��31�Ïfþk��1Ö�Cþ§¤±ù�Ïf�¡���FåÏ

f§Ïf2q�´:åÏ�(Y¥�c\k��1Ö)§Ïf3´á��Ý(100�Ú400��1Ö

��)"

?1^=�§N´wÑ§Y¥!c\ÚIlÑ3Ó�Ïfþk��1Ö§Ïf�¡��

u5:å"ap!100 �9Ú \a3,«§Ýþ´�)a�Ñ3,�Ïfþk��1Ö§

�¡��u5ïå§100�Ú400��3�½§Ýþ�)a�Ñ31n�Ïfþk��1Ö§

�¡��á��Ý"��§1500���31oÏfþk��1Ö§400��k¥�1Ö§�¡

���FåÏf"^Ïf©Û{���(Ø�X»$Ä¥DÚ©aÄ���"
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§5.5.5 �O©Û

·-�ªµ

DSCRIMINANT

˜/GROUPS �«©|Cþ"

˜/VARIABLES �«ë\�O�©ÛCþ"

/SELECT éäk�½�,�Cþ��½��f�?1�O©Û"

/ANALYSIS éVARIABLES ¥�ØÓCþ?1ØÓ��O©Û"

/METHOD JøCþçÀ�{"

/TOLERANCE UCCþ?\�NN5"

/FUNCTIONS ���O¼ê�ê8"

/PRIORS �½k�VÇ"

/SAVE �Ñ#Cþ§�)©|PÒ§�O�©§©|VÇ"

/OPTIONS ÀJÑÑÚ��"

/STATISTICS ÑÑÚOþ"

5Kµ(1)7À��GROUPSÚVARIABLES§Ù{��À�¶(2) GROUPS!VARIABLES

ÚSELECT AT^S�3Ù{f·-�c¶(3) z��ANALYSIS ·-�½ÙüÕ

©Û¥¤¦^�ýÿCþ§�ù
CþA�VARIABLES ¥Cþ�f8¶(4) ¤k

Ù¦·-�±±?Û^SSü§�=K�Ù;�X�ANALYSIS¶( 5) OPTIONS

ÚSTATISTICS ��ÑÑÀJ¶(6) f·-±�m©m"

�f·-{�0�Xeµ

1. GROUPS= ©aCþ¶(min, max)

�½©aCþ¶¡9Ù���§min Úmax ´Cþ�������"

2. VARAIABLES

�½(^±é*ÿ�N?1©a�) ýÿCþ¶"

~µDSCRIMINANT GROUPS=AB(1,3) /VARIABLES= V1 V2 V3.

L«©aCþ¶�AB§§�kn���1, 2, 3§��¤na�O"ë��O�ýÿ

Cþ�V1!V2 ÚV3"

3. ANALYSIS

^{µ(i) �éVARIABLES ¥�ØÓCþ�½ØÓ��O©Û¶(ii) 3ÅÚ�O©

Û¥5��Cþ�\À�ª¶(iii) Ù%@�éAuòVARIABLES ¥¤kCþ?1

©Û¶Xµ

DSCRIMINANT GROUPS=G(0,1) /VARIABLES= X1 TO X9

/ANALYSIS= X6 TO X9 /ANALYSIS=ALL.

1�g©Ûò�¦^CþX6, X7 X8, X9 ?1�O©Û§1�gò¦^X1 �X9 �

�ÜCþ?1�O©Û"

4. INCLUSION LEVELS

3�O©Û¥��Cþ?\½íØ^S§̂ {µ�3ANALYSIS ¥�Cþ��Nþ

��0 �99 �m��êL«Ù\ÀY²§%@��1"Cþ\ÀU\ÀY²p$

k�ØÓ"�äkóêY²�CþU|Ó�?\�.§äkY²�1 �CþKü

Õ?\�.¶��kY²�1 �Cþâ�UíØ¶�«Y²Cþ[�Ø\À§�ë

�\ÀOKO�¶�ØØY²p$§Ø÷vTOLERANCE ( NN�)§KTCþØ\
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À"

~^�\À�{kµ�DIRECT (�Ü\À§=ÅÚ�O) ANALYSIS=ALL(2)L«ò

�ÜCþÓ�?\�§¶�STEPWISE (ÅÚÀJ{) ANALYSIS=ALL(1)L«UÅ

ÚÀJ{Oí�§¥�Cþ¶�FORWARD (c?{) ANALYSIS=ALL(3) L«U�

c{?\Cþ(Ø�CþíØ)¶�BACKWARD (�ò{) ANALYSIS=ALL(2) ALL(1

) �L«U�ò{ÀJCþ(Äkò�ÜCþÀ\�§§,Üò÷víØ�K�C

þíØ)"Xµ

DSCRIMINANT GROUPS=G(1,2) /VARIABLES= V1 TO V3

/ANALYSIS=V1 TO V3 (2) V4 V5(1) /METHOD=WILKS.

L«�V1!V2!V3÷vNN��§Ó��?\�§V4ÚV5UìÅÚÀJ{?\"

5. SELECT

(½Ôö��§����(½�y��)"^{µ(i) SELECT Cþ´ê�.�§Ø7

3VARIABLES¥¶(ii)e¦^OPTION 9§K�é�ÀJ��N�O(=éÔö��

Ø2�O)§~µ

DSC GRO=A(1,2) /VAR=V1 TO V5 /SEL =V0(1) /OPT=9.

L«�kCþV0=1��N�¤Ôö��§Ùz�N�¤����§��éV0¡¿1�

�N?1�O"

6. METHOD

�½CþÀJ�OK"'�i�µ

DIRECT (%@�) é¤kÏLNN��CþÓ�?\¶WILKS L«Wilks �4�ö

?\§MAHAL ¦ü|mMahalanobis ål��ö?\§MAXMINF ¦|m��F '

��ö?\§MINRESIDé¤k|é�)ºCÉ�Ú4��Cþ"§RAO¦Rao�V

ÚOþ��ö?\"

7. FUNCTIONS

(½�O¼ê��ê§Ù%@���Ñ¤k�5�O¼ê"T·-kn�ëêµnf

¼ê����ê¶cp \È����z©'"sig ¼ê�wÍY²(%@�1.0) �I¦

^��ëê=���¼ê��ê§n�ëêA±nf!cp!sig �^SÑy§Xµ

DSC GRO=A(1,4) /VAR = 1 TO 9 /FUNCTIONS=3,100,0.9

5¿d��¯a��§ýÿCþ�´�§nf �%@��´�§¤±T~c¡ü��

½�%@�§1n�`²ewÍ±Y²�u0.9§ò�)�A�kVÇ"

8. PRIORS

¹Âµ��1N�½�A�k�VÇ"

'�i�µEQUAL L«�1Nk��k�VÇ§�PRIORS �%@�¶SIZE L«

æ^��¥�1N�N'~�k�VÇ��O§Xµ

DSC GRO=A(1,3) /VAR= V1 TO V10 /PRIORS =.1 .5 .3. L«1N1, 2,3 ©Oäk

k�VÇ0.1, 0.5 Ú0.3"

9. SAVE

¹Âµ�Ñz�N��O(J&E"

'�iµCLASS ��Ñ��Cþ¶§^5�Ñz��N�©a&E¶SCORES

��½���¶i5�Ñ�O�©¶PROBS ��½���¶i�Ñ��N8á1

N�VÇ§Xµ

DSC GRO=A(1,2) /VAR= V1 TO V10 /SAVE CLASS=P SCORES=Q PROBS=R
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éþã�üa�O§3éz��N�O��§ò3z��N�&E¥N\XeC

þ"P (�N��½¤á1N)¶Q(�O�©)¶R1(áu1N1�VÇ)¶R2 (áu1N2

�VÇ)"

10. �O(JÑÑ

/OPTIONS ���µ

6 �ªÝ
(pattern matrix) �VARIMAX ^="

7 (�Ý
(structure matrix) �VARIMAX ^="

9 =é/SELECT �À�P¹©a"

10 =é©|Cþ��±	�P¹©a

11 ¦^�|����
©a�Ü¿|S���


1 ¦^^r"��"

8 ©aL§¥^þ�O�"��"

/STATISTICS ���µ

1 �OCþ�oþ�9�|þ�

2 �OCþ�oþ�9�|þ�ÚIO�

10 «�ã§¦^Þü��O¼ê�¶�ã§|þ�^(ÒL«"

13 ©a(JL§w«�(©a�'~"

14 z�P¹�©a&E"

15 ¤k|�Ñ:ã§|Ò�PÒ§Þü��O¼ê�ã¶"

16 z|Ñ:ã½��ã"

~^ÑÑkµSTATISTICS 10 «�ã§Tã±cü��O¼ê��I¶§ò�a�

O�«�w«Ñ5¶STATISTICS 11 �Ñ�IOz�O¼ê¶STATISTICS 13 �Ñ

©a(JL¶STATISTICS 14 �Ñz��N�©a&E"

�ÅÚ�OµDSC GRO=G(1,2) /VAR=V1 TO V3 /STATISTICS=11,13,14.

`²µG(1,2)L«©aCþ�G�üa�O§ë��O�Cþ�V1, V2ÚV3§w«(J

�(ã1-ã3)"

ÅÚ�OµDSC GRO=G(1,2) /VAR=V1 TO V3 /METHOD=WILKS /STATISTICS=11 ,

13,14"

`²µæ^Wilks ��OK��CþÀJOK§CþÀJ�{�%@�L«æ^ÅÚÀ

J{"

(J1: �IOz;.�O¼êXê

Unstandardized canonical discriminant function coefficients
FUNC

V1 .4253184

V2 -.1196977

V3 .5354328

(CONSTANT) .3255612
dd§�IOz;.�O¼ê�µ

D=0.3255612+0.4253184 V1 - 0.1196977 V2 + 0.5354528 V3

(J2!©a(JL(Classificaiton results)
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¢SaO *	�Nê �O(J

G1 40 37 3

G2 30 2 28
3d40 �N|¤�G1 ¥§k37 ���(�8G1§3 �Ø�áuG2§d30 ��N|¤

�G2 ¥§k28 ��(�8G2§2 �Ø��G1"

(J3. z��N��[�O&E

�NSÒ "�� Ôö�� ¢S ��U| g�U| �O�©

�NI£ aO P(D|G) P(G|D)

1 yes 1 1 0.4328 0.9811 2 0.0189 2.3015

2 yes 1** 2 0.4882 0.9773 1 0.0227 0.0366

. . . . . . . . .

. . . . . . . . .

. . . . . . . . .
þL�Ñ�´z�*ÿ�N��O&E§�O¿����â�O�©���½�K?

1§´U����VÇ(highest probability) P(D|G) éA�aO?1§Xµé�N1§¢Sa

O�1§����VÇP(G|D)=0.9811¤éA�aO�1§���aO1¶é�N2§¢SaO�1§

����VÇP(G| D) = 0. 9773 ¤éA�aO�2§���áuaO2 (d����§±** I

P)"

§5.5.6 àa©Û

·-�ªµ

CLUSTER

˜variable list �«ë�àa�Cþ"

/PRINT ���<ÑÑ"

/PLOT w«¤aL§ã"

/MEASURE ÝþOK"

/SAVE ��¤a(J"

/METHOD àa�{"

/MISSING "��?n�{"

/ID �«��àa¤
L�I�Cþ§%@�¹e¦^P¹Ò"

`²µCLUSTER �XÚàa{§S§�¤k�À�þ"��§*ÿ�N�målæ^²�

î¼ål§�a�mæ^am²þ{"ÑÑw«�)µ̂ u©Û�*	�Nêþ§¿aL§

LÚp�ÅÚ¿aã"òäk"�*ÿ©þ�*ÿ�NÑ�Øë�©Û"

5Kµ(1) §S7À���½��Cþ�L§Ù{���À�¶(2) Cþ�L7LÄk3

Ù§f·-�c�Ñ¶(3)CþLÚf·-����½�g¶(4)éÓ�Ý
�¦^õ«àa

�{"

e¡ò�«f·-{ãXeµ

1. VARIABLE LIST (Cþ�L) �½z*ÿ�N¤�¹�Cþ�I"�7À��7L

3Ù¦f·-c½Â"~µCLUSTER V1 V2 V3 L«�n�Cþ�IV1!V2 ÚV3 ë�©

Û"CLUSTER ALL 3�c©�¥^r½Â�¤kCþþë�©Û"
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2. MEASUREf·-�½*ÿ�m�Nål�Ýþ�ª("�½DEFAULT��SEUCLID)"

'�i�µSEUCLID(²�î¼ål)!EUCLID(î¼ål)!COSINE(Cþm�Y�{u)!BLOCK(¢

«ål)!CHEBYCHEV(Chebyshev ål)!POWER(p,r) ¥�(p,r)��§(2, 1)!(2,2)!(1,1) L

«²�î¼ål!î¼ålÚ¢«ål"~µCLUSTER ALL /MEASURE=BLOCK"L«æ

^ýéål��*ÿ�Nùmål�Ýþ�ª"

3. METHOD f·-�½��½õ�am�ålÝþ�{§�U¦^�gT·-§��

�½õ��{§"��BAVERAGE"'�i�µ

BAVERAGEam²þål{§WAVERAGE(aS²þ{)§SINGLE(�áål{)§COMPLETE(�

�ål{)§CENTROID(%{)§MEDIAN(¥mål{)§WARD {"~µCLUSTER V1 V2

V3 /METHOD=BAVERAGE CENTROID L«éCþV1 V2 ÚV3§©Oæ^am²þ{Ú

%{?1àa"

4. PRINT f·-

��Øã/�	�Ù§àa(Jw«§"���SCHEDULE"'�i�µ

SCHEDULE w«¿aL§&E(agglomeration schedule )"CLUSTER() aO¤
L§min

Úmax ©O�3àa)¥��Ú���aOê§3)ÒS�±�\��ê§L«à¤�

aê¶�\ü�êK´¤aê���"DISTANCE ål½�qXêÝ
§Ùa.ÏÝþ

½"DEFAULT ÓSCHEDULE"NONE ��þãÀJ§�F"^SAVE �Ñ�§�^TÀ�"

~µCLUSTER V1 V2 V3 /PRINT=CLUSTER(3,5) òw«à�3!4 Ú5 a��*ÿ�N

aO8á"

5. PLOT f·-��ã/ÑÑ"T·-"���VICICLE"'�i�µ

VICICLE(min,max,inc) p�ÅÚ¿aã(½¡�Xcã)"����½´�À�"e�½

���Aæ^�ê"min �max ´m©w«Ú(åw«�àa)��ê§inc �Oþ§Ù"

���1"

HICICLE(min,max,inc) Y²ÅÚàaã§^{�þ"eÓ��½VICICLE ÚHICICLE§

K���½ök�"

DENDROGRAM ä/ã§±Ü¿ålU'~ ���Iº"

NONE Ãã/ÑÑ"

~µCLUSTER V1 V2 V3 /PLOT=HICICLE(4,10,2) L«�)4 a§6 a§8 aÚ10 aY²

ÅÚàaã"

6. SAVE f·-

é¤�½�àa)�Y²§òaO¤
(=¤�¹�*ÿ�N) ±#�Cþ����c

©�"T·-����½´'�iCLUSTER§¿3Ù�U)ÒS�êiL«àa)��ê§

½^(min,max) �½�àa)���§�/PRINT CLUSTER() éA"5¿§��SAVE f·

-¥�7À�"

~µCLUSTER V1 V2 V3 /METHOD=BAVERAGE(CLSUMEM) /SAVE=CLUSTER(4,5)

L«Äk�)ü�#CþCLUSMEM4 ÚCLUSMEM5§©O�¹
���4 aÚ5 a��*

ÿ�N�aO"

éz���ÑÙàa&E�àaMETHOD§A3Ù��½�¶(rootname)"Ïd§�¦

^SAVE �§METHOD ¤�7À�"

7. MISSING f·-

��é�k"�*ÿ©þ��N�?n§T·-�"���LISTWISE"'�i�µ

LISTWISE Ñ�¤k�k"��©þ��N"
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INCLUDE ò�k^r"�©þ��N�)?5ë\©Û"

8. ID f·-

¹Âµ3aO¤
L§ÅÚ©aãÚä/ã¥·¶��iÎGCþ��z��N�I

£Î"T·-"��§±�NSÒ�I£Î"

d	§�k��UÖ�êâÝ
�WRITE ÚREAD f·-"

§S�~µ

CLUSTER V1 V2 V3 /PLOT=DENDROGRAM, VICICLE /PRINT= CLUSTER( 2, 4) ,

SCHEDULE.

§S`²µ�ë�©Û�Cþ�V1!V2ÚV3"�àaæ^²�î¼ålÚam²þ�"

�w«ä/ãÚp�Ü¿ã"�w«3©�2 a!3 aÚ4 a��aO¤
"

ÑÑ(J`²µ

�aO¤
L(cluster membership of cases) 1��(CASE) �USÒü��*ÿ�N¶±

���©O�à¤ØÓa�§��N�¤áaO"

�àaL§L(Agglomeration schedule for clustering) 1���àaÚ(stage)§1�!n

�(clusters combined)�ÑzÚ¤Ü¿��=üa¶1o�(coefficient) �Tüa�ål¶1

Ê!8�L«Tüa©O3=�Ú/¤(stage cluster 1st appears)¶1Ô�(next stage) L«y

3/¤�a3=�Úq�Ü¿"

�p�ÅÚ¿aã(p�Xcãvertical icicle plot) î�L«��N�SÒ(case number)§

p�L«©¤Aa( number of clusters)§�a�m^��©m"

�ä/ã(DENDROGRAM) î�IL«�a�målU'~ ���ºÝê§p�I

��NIÒ"

=~5.11>l21�ó�Ä�Óa�¬§z��¬ÿü��I§�ò����þ�¹?1

©a[2]§Ù§SXeµtitle ’��§4=Ë§�õ³µ5õ�ÚO©Û6§1218�’.

set /more off /LENGTH 35.

data list free /x1 x2.

begin data.

0 6 0 5 2 5 2 3 4 4 4 3 5 1 6 2 6 1 7 0

-4 3 -2 2 -3 2 -3 0 -5 2 1 1 0 -1 0 -2 -1 -1 -1 -3 -3 -5

end data.

list.

CLUSTER X1 X2 /METHOD SINGLE COMPLETE CENTROID MEDIAN WARD

/PLOT DENDROGRAM VICICLE.

LIST·-�Ñêâ�L§CLUSTER·-¦^ØÓ�àa�{é�¬?1àa§ÑÑ(J�

)àaL§(Agglomeration Schedule)!ä/ã(Dendrogram)ÚR�Xcã(Vertical Icicle Plot)§

�[ÑÑ(JlÑ"

§5.5.7 )�©Û

SPSS Ú)�©Û·-kn|§=KM!SurvivalÚCOXREG"^~µ

KM survt BY treat

/STATUS=cens event(0)

/TEST=logrank,breslow, tarone.
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SURVIVAL /TABLES=studytim BY drug(1,3)

/STATUS=died(0)

/INTERVALS= THRU 30 BY 3.9

/PLOT(logsurv).

COXREG survt WITH treat age

/STATUS=cens event(0)

/CATEGORICAL=treat

/PRINT=all.

NµSPSS/PC+ 4.0 $1èü

duSPSS/PC+r��èüJ«§¢Sþvk7�òÙ����{Ñ�Ñ5§�êØ²

(�/��±5²"3èü�ªe§̂ m1I�y?\e�?èü§̂ £��À½=�§e

ØÀ½§K^�1I�z�£þ?èü"yòSPSS/PC+ 4.0 �$1��èü�LXeµ

n\�´SPSS/PC+ o�`²"

nÖ�êâ

DE êâ¹\óä"

GET /FILE ’ ’ Ö�SPSS/PC+ XÚ©�"

SAVE /OUTFILE ’ ’ �ÑSPSS/PC+ XÚ©�§%@©�¶�SPSS.SYS"

TRANSLATE FROM ” =\	Ü©�"

TRANSLATE TO ” =Ñ	Ü©�"

é>f�L§/FIELDNAMES Ú/RANGE �««�¶"

DATA LIST [FILE ”] FIXED/!TABLE/!FREE/ Ö��Lêâ¿�XÚ�½¹Ä©

�"CþL�)Cþ¶Ú�ª(N—A)§FREE L«gd�ªÖ�êâ§N L«�ê

: �§A L«iÎa.Cþ"

BEGIN DATA �Lêâm©"

IÒ��ªz

VARIABLE LABELS CþIÒ"

VARIATE LEBELS Cþ¶’`²’ [/...] �«Cþ�IÒ"

VALUE LABELS Cþ¶�’`²’ �’`²’ ... �«Cþ����IÒ"

ADD VALUE LABELS like VALUE LABELS

FORMATS �ªzCþ§~��ªXµ(F) (COMMA) (DOLLAR)"

MISSING VALUES Cþ¶("��) ... �«XÚ�"��(SYSMIS)"

DATE (Trend À�) �)��5Km���S]�"

IMPORT /FILE ’ ’ Ö\SPSSX �ª©�"

EXPORT )¤SPSS/PC+ �ª©�§À��IMPORT aq"

MODIFY VARS ?UCþ�á5"

WRITE ò¹Ä©��uASCII ©�§/CASESÚ/VARIABLES�«P¹êÚCþ"

n?Uêâ½©�

1. ?Uêâ��

COMPUTE ·-)¤SPSS/PC+ #Cþ"
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CREATE (Trend À�) leads, lags, �©§£Ä²þ§9aq�$�"

IF (^�) Cþ=�^��é"

RECODE CþL(���L=#�) [...]§éêâ#?è"

COUNT #OêCþ=ÎCþ(�)§�^�Oê"

RMV (Trend À�) �K�S]�¥�"��"

AUTORECODE òCþ��?è�ëY��ê"

RANK �)�g§��5�©§Savage ©Ú© :"

2. ÀJ½êâ\�

SELECT IF Cþ^� �. ��±�?n�[È5ÀJ^�"

PROCESS IF Cþ^� �. �e��ÚO·-?1k^��ÀJ"

N ê. ÀJcN �êþ�P¹?1?n"

SAMPLE ��'~ ����[FROM ©���]. �ÅÀJ�½'~�þ"

WEIGHT BY Cþ. �«©Û¤^�\�Cþ"

PREDICT (Trend À�) �«Trends ·-�ýÿ��"

USE (Trend À�) �«·-©Û�P¹"

3. ©�ö�

SORT CASE [BY] Cþ¶[A/D] [Cþ¶]. é¹Ä©��P¹?1üS"

JOIN Ü¿ü�½õ�SPSS/PC+ ©�"

AGGREGATE ræ|Ü¿¤ü�P¹"

FLIP ò¹Ä©��1�=�"

nêâ�ã

1. PLOT �)üCþ�Ñ:ã§¿��±Ó�O�£8ÚOþ"

2. GRAPH O�ÚOþ¿r§�D�±ã^��(Harvard Graphics�)"

3. CASEPLOT Trends À�"�mS��«¿ã§ã¥�m¶´R��§�TSPLOT

ØÓ§(ÜÙ¦±ã^��±�)p©Eã/"

4. TSPLOT Trends À�§�)��½õ��mS��ã«§�m¶´Y²�"

5. NPPLOT ´Trends ¥�À�§�)��½õ��mS����VÇã"

6. FASTGRAF NGraph-in-the-Box �S�§¿��£�REVIEW"

7. MAP ´Mapping ¥�À�§O�ÚOþ¿�D4�dMapInfo 5�SPSS/PC+

Map (½Ashton-Tate �Map-Master) w«/ã"

n©Ûêâ

1. £ãÚO(DESCRIPTIVE STATISTICS)

FREQUENCIES �)ªêL!nÜÚOþ!�^ãÚ��ã"

DESCRIPTIVES �)£ãÚOþ"

CROSSTABS¦^��L/ªw«ü�Cþ�©Ù§�±O��éLÚOþ"MEANS

w«©|�þ�"

EXAMINE ?1&¢5êâ©Û"

2. �wÚ�L(REPORTS and TABLES)

LIST VARIABLES=CþL/CASE=FROM �TO �BY �êâ¯�!{ü��L"

REPORT �)nÜÚOþ�w§ÚP¹�L"

TABLES �)p�þ�L�"
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PRINT TABLES 3õ«�<Åþ?1L��<"

3. �'�£8(CORRELATION and REGRESSION)

CORRELATIONS pearson �'O�"

REGRESSION õ��5�.��O!b�u�Úí�©Û"

Trends ¥�À�k

CURVFIT ª³£8�."

AREG Ñy���'Ø���£8©Û"

WLS \����¦£8"

2SLS ü�ã���¦£8"

Advanced Statistics ¥�À�

NLR ��5£8"

LOGISTIC REGRESSION LOGISTIC £8©Û

PROBIT probit ½logit ©Û"

4. þê'�(COMPARING GROUP MEANS)

T-TEST ü|þ����u�"

ANOVA õÏ������©Û"

ONEWAY üÏ���©Û§?1üü'�"

5. p?ÚO(ADVANCED STATISTICS)

MANOVA ?n�)�CÚEÿþþ3S�õ���©Û"

6. ©a�àa(CLASSIFICATION and CLUSTERING)

FACTOR Ïf©Û"

QUICK CLUSTER �aê®���p�àa©Û"

CLUSTER ���XÚàa©Û"

Advanced Statistics ¥�À�"

DSCRIMINANT �O©Û"

7. �mS�©Û(TIME SERIES)

EXSMOOTH �ê²w�.

SEASON G!�.

ACF g�'¼ê

PACF  g�'¼ê

CCF p�'¼ê

ARIMA Box-Jenkins ARIMA �.©Û

FIT µd�.�[Ü�¹

SPECTRA ±Ï�Ì©Û

X11ARIMA Census Method II X-11 G!N!�.

8. ©aêâ©Û(CATEGORIES)

ANACOR éA©Û(correspondence analysis)

HOMALS ¦^�����¦(ALS) ���5©Û(HOMogeneity analysis)"L§é¶

ÂºÝ�©aêâ?1©Û§r*	©¤����f8"

PRINCALS ¦^ALS �Ì¤©©Û(PRINcipal Components analysis)"L§é�|C

þ?1©Û§(½§�CÄ��ê"�ÊÏÌ¤©©ÛØÓ§·-Ø�¦Cþ^«
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mºÝÿþ§�b�Cþm�'X´�5�"

OVERALS¦^ALSEâ?1ü�½õ�Cþ8���5;.�'©Û"�ÊÏ;

.�'ØÓ§OVERALS ¿ØI�Cþ^«mºÝÿþ§�Øb½Cþm�'X�

�5"

OTHOPLAN�conjoint©ÛO�����O"�OU^���A«ÀJ¢y¢�é

���ÏfY²|Ü�©�§§�PLANCARDS ÚCONJOINT O��O©�(”plan

file”)"

PLANCARDS �<CONJOINT ��OSN½�¢�é��A«ÀJ"

CONJOINT conjoint ©ÛïÄ�(J§§Q¦^ORTHOPLAN ��O©�§q¦^

êâ©�§êâ©��¹
¢�é�éA«ÀJ¤ü��g½�©"

9. Ù§(OTHER)

NPAR TESTS �ëu�

�����Binomial, chi-square, Kolmogorov-SmirnovÚrunsu�"ü����McNemar,

sign, Wilcoxon u�"

K ��'���Cochran, Friedman, Kendall u�"

ü�Õá���Man-Whitney, Kolmogorov-Smirnov, Wald- Wolfowitz ÚMoses u�"

k ��'���Kruskal-Wallis Úmedian u�"

RELIABILITY3�\5�ºÝþ?1item analysis§O��X�~^���5�I§

XCronbach’s alpha"RELIABILITY¿Ø´rù
IÝ���u©Ûêâ§e©Û�

(JéÐ§¦^COMPUTE ·-�)�)ù�IÝ�#�Cþ�"

HILOGLINEAR n-���L�glog-linear ©Û§u��.¥¤k�A�wÍ5§�

O�Ú�.�ëê§?1�.�ÀJ"

LOGLINEAR?1log-linearÚlogit©Û§æ^Newton-Raphson�{�O�Ú9��

Ú�.§u��.¥¤�½��A§¦^4�q,�{�Oëê"

SURVIVAL |^Æ·L§ã«9k'ÚOþ§�	ü�¯��m��Ý§P¹�±

©|©ÛÚ'�"�mm��±¦^SPSS/PC+ �FÏ=�¼êYRMODA"

n$1��9&E

1. Set ·-UCdshow ·-¤�w�¤k��"

�èü��

/AUTOMENU ON/OFF ��èü�gÄÑy"

/HELPWINDOWS ON/OFF ��èü�>��ÏI�"

/MENUS STANDARD/EXTENDED ��I��IO/*Ð"

�ÑÑ��

��¶4!�<ÅÚ©��ÑÑ"

/SCREEN ON/OFF mé/'4¶4ÑÑ"

/PRINTER OFF/ON '4/mé�<Å§mé�$1�Ý~ú"

/LENGTH ��§%@�¶424 1Ú�<Å59 1"

/WIDTH �°§%@�79 iÎ"

/EJECT �<Å½ÑÑ©�¥�£���§�/SCREEN ON �'4§'4�±ò�

©�"

/INCLUDE ON/OFF w«INCLUDE·-©�¥�·-"



246 1ÊÙ SPSS

/ECHO ON/OFF ò·-E��(J©�"

/LISTING UC%@�ÑÑ©�SPSS.LIS"

/LOG ���1�·-�^�©�§%@©�´SPSS.LOG"

/RESULTS ” Ý
(CORRELATIONS, FACTOR, MANOVA, ��)) ÚWRITE ÑÑ

�©�¶§%@�SPSS.PRC"

�ö���

/RUNVIEW ON/(OFF ½MANUAL), �£REVIEW§�±3SPSSPROF.INI ¥UÄ"

/PROMPT ” 1·-�ª�J«§%@�SPSS/PC:

/CPROMPT ” 1·-�ªe�Y1J«"

/MORE ON/OFF ÑÑ��6Ê"

/BEEP ON/OFF XÚ�$��"

/COLOR ON/OFF mé/'4ôÚ"

/RCOLOR() REVIEW �ôÚ§̂ )Ò¥�n��êL«"

/VIEWLENGTH ¶4w«1ê§%@�25"

/ERRORBREAK ON/OFF ª��|·-��1"

�ó�©���

/COMPRESS ON/OFF �«©�´Ä�Ø "

�Ù§

/SEED �Åê�«f§%@^XÚ�¨"

/BLANK %@´ê�Cþ¥�����XÚ"��§��X/BLANK -99999"

�categories plots

N�ANACOR, HOMALS, PRINCALS, OVERALS A�·-¥ã¶��Ý"

/CPI î¶�z=�iÎê§%@�10"

/LPI p¶�z=�iÎê§%@�6"

2. SHOW �w�c����¹"

3. DISPLAY w«¹Ä©��Cþ¶ÚIÒ

4. SYSFILE INFOR ^uu��¹ÄXÚ©��SN"

5. SPSS MANAGER SN�)STATUS, INSTALL, REMOVE§Xµ

SPSS MANAGER INSTALL REGRESSION /FROM ’d:\SPSSBACK’.

6. TITLE ÚSUBTITLE �«ÑÑIK§COMMENT ½* �«§S�5º"

7. TIME SERIES UTILITIES �)µ

TSETS,��DEFAULT, /PRINT, /NEWVAR, /GRAPHICS, /GOUT, /GINVOKE, /MX-

AUTO, /MXCROSS, /MXNEWVARS, /MXPREDICT, /MISSING"

TSHOW w«�c���"

MODEL NAME, TDISPLAY, SAVE MODEL, and READ MODEL

save model / OUTFILE=” /KEEP /DROP /TYPE

read model /FILE ” /KEEP /DROP /TYPE

VERIFY u�FÏ�P¹¥���5§Cþd/VARIABLES �½"

8. ã/��(graphics setup)

���SPSS/PC+�ë�±ã^�§�)µHARVARD, CHART, CMASTER, 3GTALK,

4GTALK, DA§Xµ
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GSET PACKAGE HARVARD

GSHOW w«GSET ëê��c�"

n$1DOS ½Ù§§S

¦^DOS ½EXECUTE ·-$1DOS ½Ù§·-§Xµ

DOS DIR.

EXECUTE ’\FORMAT.COM ’ ’A:’.

n*Ðèü(extended menus)

3èü��ÏXÚ¥�,
èü�)
�
wØ��SN§I�/Ïu*Ðèü§

§�´�
�p?�½Ø�~^�AÚ§¦^Alt-X ½öSET ·-?1IOèü�

*Ðèü���§3REVIEW ¶4�me�G�1þw«�c�"

nSPSS/PC+ À�(SPSS/PC+ options)

SPSS/PC+ ^�´�X�õU�|Ü§ÏLSCA½�§S¢yù
õU"

nòÑ

^FINISH òÑSPSS/PC+ �DOS XÚ§5¿êâ!§SÚ(J���"

XÚèü^~§y�¦^êâ¹\óäDEïáXÚ©�§?\SPSS/PC+ �§À

Jread or write data§�m�ÞÑyDE§Ï1ITÐ3DE �§�¡Enter¿§K?6I

SÑy'�iDE§̂ Alt-C(½F10, Jrun from cursor) =?\DE"���·-�k¦

^Alt-E§,��\'�i§�ESC§KJ«I�Ñyk'�f·-§,�^�m�

Þ?1À½"
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§6.1 V�

§6.1.1 {0

BMDP d{I\²�Æï�§�)Ô�Æ+��êâ©Û�O�²;ÚO©Û^�

�§^u�«O�ÅXÚ"3PC!VAX ÚUNIX XÚþkèü°Ä�.¡§�§�Ñk�

�MENTOR§�Ï^rgÄ�)¤I�§S¶��?6ì§̂ u�)½?U·-©�¶êâ

Ñ\Ú�ÑõU"Ü©���kA½�3��Ï!p©Fã/§S!êâ¹\�>f�L"

BMDP�§S^ü�iÎI£§ÚOõU©�laµ

D X�êâ£ãX�§Xêâ£ã!t-u�!"��?n9{üãL"

F X��éL©Û§Xéê�5�.©Û"

L X�Æ·LÚ)�©Û§XCox £8©Û"

M X�õ�©Û§Xàa©Û!Ïf©Û!;.��©Û9ÅÚ�O©Û�"

R X�£8©Û§Xõ�£8©Û!ÅÚ£8©Û!õ�ª£8!��5£8

9logistic £8�"

S X��ëêÚO"

T X��mS�©Û"�)�����Ì©Û9Box-Jenkins �."

V X��«��©ÛL§"

§6.1.2 $1

k1?nÚ�pü«$1�ª§cö$1ýk?Ð�§S§�ö´3§Sm©�§ÏL

XÚJ«$1"Ø�ëê���\·-BMDP ò?\èü��e�$1�ª§�^�S

CuD:\BMDP>§k^SET��$1�¸(XSET DNEWS=D:\BMDP)§K·-µ

D:\BMDP> BMDP <Enter>

éÄ�pªö�"BMDP �1�á3�AõUþ�§�<Enter> K?\�A�ÀJ§

±<ESC> �£þ�?èü½dÌèü�£DOS ö�XÚ"eÀJRUN§XÚÄkJ«$1

��¬¶§,�Î¯´�pª�´1?n�ª"1?n�Ñ\ÑÑ©�¶Û¹±.INPÚ.OUT

��©�¶"

z�BMDP§SÑ´�A½a.�ÚO¯K�O�§¤kBMDP�§SÑ¦^BMDP.EXE

©�$1§~µ

D:\BMDP> BMDP xx <Enter>

D:\BMDP> BMDP xx OUT=©�¶<Enter>

D:\BMDP> BMDP xx IN=©�¶<Enter>

D:\BMDP> BMDP xx IN=©�1 OUT=©�2 <Enter>

1�1L«�p�ªéÄ§S”xx” (1D, 2D,�)"1�1L«�p�ªéÄ§S”xx”§¤

kÑÑ�\©�¥§Ó�3¶4þw«$1(J"1n1L«1?n�ªéÄ§S”xx” l

©�¥Ö��-"1o1L«±1?n�ªéÄ§S”xx”§l©�1 ¥Ö�BMDP �-§(

J�\©�2"

249
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L 6.1 Â\�¹�ó�÷¿�§Ý

Â\ ÷¿Ý(satisf)

(income) éØ÷¿ Ø÷¿ �� é÷¿ �O

<6 20 24 80 82 206

6-15 22 38 104 125 289

15-25 13 28 81 113 235

>25 7 18 54 92 171

�O 62 108 319 412 901

1?nÚ�pª?n�ØÓ:µ1. �Ø?n"BMDP�-Ñ��§1?nò�£DOS§

�pª£�?6�"2. $1µ�pª$1�§�
ÅÚL§#NCXzÚ�CþçÀ"3. p

©EÇ±ã=3�pªk�"iÎã/9ã/©�=31?n�ªk�"4. �-�1µ3�

pª¥§±e§S3Ö\êâ��±)º�ª$1"3D (tu�), 1T (Ì©Û), 2T (Box-Jenkins

�S©Û), 4V and 5V (��©Û)"DM ´��A~"§o´�Ú�Ú/�1"

§6.1.3 BMDP k'VgÚ?6óä

§6.1.3.1 BMDP ©�

·-©��¹BMDP��-§̂ Ù§^�½BMDP ��¶4?6�)"êâ©�§¹k

�©Û�êâ"êâ��±�3�-©�END��¡§éu���¯K§�-Úêâ�Ð©

m"¤k§SÑÑ!©Û(JÑÑ�¶4(CON:)"\�3BMDP¥¦^DOS�2½�½¶4

�<·-(”CTRL/PrtSc” )"¶4ÑÑ�±�\�L©�§¶4èüÚp©Eã/Ø	"X

Ú�Ñ©�´BMDP�)Ú¦^��«�?�©�"PLOTFILE ´UdBMDPLOT¦^�ã

/©�"

BMDP�õU¦^3�6�¥m©�§õê�¹e�^1�§^r�±Ø��Ä§§3^

��mØ
½©Û����êâ8�¬-�¯K"

BMDP �¦^��©�§§3XÚSC
BMDP��)"�¶4?6r�-���©

�SCRATCH.EDT§©�BMDP.LOG�)$1§S�¤k�-"

§6.1.3.2 ·-©�

"©��ª

=~6.1>eL´���¬N��~f[2]§Cþ´Â\!÷¿Ý"Â\ü �Z{�§÷

¿Ý©?�µéØ÷¿!Ø÷¿!��!é÷¿"

©Û§S4F.INP �SNXeµ

/input variables are 2.

format is free.

table is 4,4.

/variable names are satisf,income.

/category names(1) are ’v. dissat’,’lit sat’,

’mod sat’,’v. sat’.

codes(1) are 1,2,3,4.
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names(2) are ’<6’,’6-15’,’15-25’,’>25’.

codes(2) are 1,2,3,4.

/tables columns are satisf.

rows are income.

/statistics chisq.

gamma.

/end

20 24 80 82 22 38 104 125

13 28 81 113 7 18 54 92

/end

BMDP §SÐ�Ï~�=�©Ù§dãá(paragraph)Úéf�|¤(sentences)"¦+z�§

Skõ«ÀJ§�BMDP U^�
ýk�½��½%@�§ÏBMDP $1¿ØI��E

,��-"

�ã^�m(/)Ú�"d?INPUTã�½Cþê8�2!gd�ªêâ!4x4L�êâ¶VARIABLEã

�«Cþ¶�SATISF ÚINCODE¶CATEGORY ã�½�Cþ�©a�è¶TABLES ã�«

ò�¤�L�¶STATISTICS ã�«O�χ2Ú³êXê"

éf�Ò´·-§̂ '�imÞ§2^Ü·��{5KÀJIS, ARE½=��ë����

8L§±éÒ(.) (å"�|�'�éfÒ�¤��ã"z�ãk��¶i(XµINPUT!VARIABLE!GROUP!END)

¿�±��m(/) ©m"gd�ªÖ��§S�´#N�§�ØJ�"

õêãáÚéf�±{�§XINPL«INPUT§VARL«VARIABLE¶��üé�±©¤

?¿ê8�1§zãS��áugC�éf¶��5`§ã�g^Úéf�^S´?¿�§

=�ê~	¶¦^³Ò(#)Ú�§S�5º§�Ø�r§�3ÚÒ¥¶Ñ��éf3´w&

E¥w«"

Ï~§BMDP �¦¤k�-�©¤ãá§±EMD ã(å§§Sr§�����ü�?

n§êâ+n(DM) K´�g��ãá§¡�)ºª�1§�êÙ§§S�ù��1§�

´3�½Ö�êâ��-��§Xµ3D (t u�), 1T (Ì©Û), 2T (Box-Jenkins �S©Û),

4V95V (��©Û)"

3�pª$1�ªe§BMDP ^��m(\) (åz�ã��-§§7L´�1����
��iÎ§END ã(å��$1"

BMDP¦^TRANSFORMã¥�USEÀJ©Û^�P¹"TRANSFORMãkA��3

�¶i§�z�P¹Ñ¦^�§USE ����+1§KASE ´P¹�^SÒ§e��USE �

��"§K�'�P¹3©Û¥Ø�¦^§XµUSE = AGE >= 30 AND AGE <= 50 =¦

^AGE l30 �50 �êâ",	§�Ñ117!23 937�±¦^µOMIT = 17, 23, 37. BMDP ¦

^VARIABLE ã¥�USE éfÀ^Cþ§�Ñ�?n¤kCþ"

¦^TRANSFORM ã=�Ú)¤Cþ§Xµ

LOGAGE = LOG(AGE).

AVE = (V1+V2+V3+V4)/4.0.

AVE = MEAN(V1,V2,V3,V4).

NEWVAR = OLDVAR.

IF(OLDVAR > 0 AND KASE < 10) THEN NEWVAR = 1/OLDVAR.

êâ+n§S(DM)Jø
�E,�êâ?nõU"
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ïÆµ1.¦^BMDP�©�ò{zBMDP�-ê8ÚUõXÚ$1�Ý§2.3VARIABLE

ã¥¦^USE§e©���§)¤'uù
Cþ��;^�BMDP©�§dSAVEã¥�KEEP

�¤"3.Ö�k�ªêâ�§�ÑINPUT ã¥�CASE§�^§S���P¹�'�"

¢S©Û�§¦^��;��©���êâ§m©¦^{ü�£ã©Û
)êâ�5

�¿�)¤�Y©Û�BMDPXÚ©�§��¦^BMDP?�Ú©Û"

êâ©��±´©�(ASCII)©�½AÏ�BMDP�?�©�"BMDP�U�)ØÓO�

ÅXÚmDÑ��ª§ë�SAVEã�k'`²"BMDP��¦^�©�´�Ý/��ª§�

±��¤��L"z1´��case§z�´��Cþ"�Ø�rcase!observation�record½©

�¥��1�· "BMDP���case #N�¹?Ûê8�ÔnP¹½1§�L5�1��

±kA�case"êâ�ªkgd�ª( FREE), STREAM, SLASH, BINARY9�½�ª”fixed.”

"

(Ò(”*”) L«"��§éu�½�ª����"��"AM §Séu"���?né

k^"

#ãáÀ�

1. PROBlem TITLE=’text’. IK§��160iÎ"LENgth=#. Ñê|����Ý"INTeractive.

�pª$1§%@���pª"ERRlev=STRICT½NORMAL. �«BMDPu�§S��

{"

2. INPUT ãÀ�

TITLE=’IK’. (À�) §SÑÑIK"

FILE=’©�¶’. êâ©�¶"

CASES=#. Ö\�P¹ê§�Ñ�Ö�êâ�"

VARiables=#. zP¹�Cþê"

FORMAT=FREE,STREAM, gd�ª!ëY�ª�êâ�ª

SLASH,BINARY. gd�ªd��½ÏÒ©�§z�case 3#�P¹

FORMAT=’�«’(fixed). ½1m©"STREAM¥1�.

����"SLASH ÓSTREAM ��§�´case

�m^��(/) ©�"�½�ª´FORTRAN �ª

CODE=name. ”¶i” ´�Ý1-8 �i1�è§

CODE=’ ’ L«Ö�©�¥�1��êâ8"

CASE=#. �½3Nõ¯K¥§�©ÛÖ\�~ê"

REWIND. 7·-§̂ u^�½^��Ö"

DIRectory. �<BMDP©��CODE, CONTENT,LABEL�&E"

CONTent=ëê¶. �«BMDP©���ª§XDATA,CORR,MEAN,FREQ"

LABEL=’IÒ’. ^uü�½õ�BMDP©�Ö��"

RECLEN=#. P¹�Ý§%@�80½72"

MCHAR=’iÎ’. �«"�§"���’*’"

ERRMAX=#. ��#NÑ��P¹ê"

MULTiple=#. #N�1Ö\õ�k�ªP¹"

BLEVEL=#. ���?n�{§%@���2"

3. VARIABLE ãÀ�
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NAMES=Cþ�L. Cþ¶L§�Ñ�·¶�X(1), X(2), ..."

LABEL=Cþ�L. P¹IÒ"

USE=Cþ�L. ¦^�Cþ§ë�HELP 9SELECT�k'SN"

MINIMUM=#-�L.

MAXIMUM=#-�L. z�Cþ���þe.9"��"

MISSING=#-�L Ù¥�# L«�CþL�A"

BLANK=ZERO|MISSing. ���?n�{"

ADD=NEW|#. ·¶²=��Cþ½ê8"

BREore|AFTer|CHECK. Cþ=�c��u�§%@�BEFORE"

GROUPING=Cþ. ©|Cþ"

RETAIN. ²=��Cþ�±þ��P¹��§�½Â¢�Cþ"

4. GROUP ãÀ�

RESET. íØ¤k©|&E"

CODE(CþL)=#-�L. �Cþ½Âk�èL(êâ�)

CUTPoint(CþL)=#-�L. �Cþ½Â©|m�"

NAME(V-List)=Name-list. z�è�½���¶i"

BMDP ¦^CODE ½öCUTP �NAME ?1Cþ©|§Xµ

CODE(STYLE) = 1, 2, 4, 8.

NAME(STYLE) = NONE, SOME, OK, AMAZING.

CUTP(AGE) = 25, 35, 45.

NAME(AGE) = KID, YOUNG, MIDDLE, OLD.

�½STYLE �k�è��1,2,4,8; Ù§?Ûèò��/�è0?n"AGE �©¤o�«

mµ¡=25, ¿25 9¡=35, ¿35 9¡=45, 9¿45"¶i�è½«m´����Ó¶ie��è�

ò¦^ØÓ�|Ü¿§Xµ”NAME(AGE)=OUT, LOW, HI, OUT.” r�u25 9�u45 �

ü|Ü¿ü��|§ÙIP�”OUT”"

k7�éGROUP ã�TRANSFORM ã�ö���«©§cö¿ØUCêâ��§

�öKØÓ§±eéfUCAGE ��"

IF(AGE <= 25) THEN TEMP = 1.

IF(AGE > 25 AND AGE <= 35) THEN TEMP = 2.

IF(AGE > 35 AND AGE <= 45) THEN TEMP = 3.

IF(AGE > 44) THEN TEMP = 4.

AGE = TEMP.

5. TRANSFORM ãÀ�

éª�µCþ= L�ª"

IF ( 'X) THEN éf.

IF ( 'X) THEN (éf-1§éf-2 ... ).

OMIT = #-�L.
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DELETE = #�L.

USE = L�ª.

L�ªµ+, -, *, /, MOD, <,<=, >, >=,==, <>, OR, AND, NOT

XÚ�3i

USE P¹¦^Cþµ+1 ¦^P¹¶0 Ø^¶

-1 lêâ¥íØP¹¶-100 Ê�êâÑ\.

KASE �?n�P¹ê.

XMIS SÜ"��IP.

TOOLARGE êâ�Ñ���SÜI�- ��.

TOOSMALL êâ�Ñ���SÜI�- ��.

¼ê

LOG!LN!SQRT!EXP!ABS!SIN!COS!TAN!ATAN!ASIN!ACOS!INT!SIGN!CHAR"

nÜÚO¼ê

N!NMIS!MIN!MAX!SUM!SUMC!MEAN!MED!SD!SEM!T��¹Â�SAS

�Ó"

TRIM(i,a1,...,an) 'u1i����Ú1i�������þ�

TT(i,a1,...,an) 'u1i�Y²��þ��t-�

IQR() o©�

RHO(y1,...,yn) (1,...,n) �(y1,...,yn) ��'

B(x1,y1,...,xn,yn) y=a+bx ���£8XêB

A(x1,y1,...,xn,yn) y=a+bx ���£8�åA

B(x1,y1,...,xn,yn) (x,y) ����'XêR

TRND(y1,y2,...,yn) ´(y1,...,yn) 3(1,...,n) þ�ª³

TCON(y1,y2,...,yn) ´(y1,...,yn) 3(1,...,n) þ�£8�å

AREA(y1,...,yn) y e�¡È

TRAP(x1,y1,...,xn,yn) y e�¡È§æ^F/{K

LINT(x0,x1,y1,x2,y2) �5��y1+(x0-x1)*(y2-y1)/(x2-x1)

LIND() �"���^�� �

LVAL() �"���^�

INDEX(a,b1,...,bn) 1���ua �b � �

REC(a,b1,c1,...,bn,cn) �è¼ê§�bj���ua��ucj

FÏ¼ê

DAYS(mm,dd,yy) 1960c1�1Få�Uê

DAYS(mmddyy) 1960c1�1Få�Uê

MDY(#of days) 8 FÏ����Cþ

MM(#of days) �°

DD(#of days) FÏ

YY(#of days) c°

JULN(#of days) Ê êÜ{(Julian date)

DAYJ(Julian) 1960c1�±5�Uê

·-

REPL(y1,...,yn) ¦^ù
���5��O�"��
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FILL(x1,y1,...,xn,yn) ^±��(x,y) CþéO�"��y�

TEXT(’message’) �<P¹ÒÚIÒ�ÕE

SHOW() ¦^a1,...,an���<P¹ÒÚIÒ

6. SAVE ãÀ�

�Ñã�)��êâ©�§¤kÖ\½TRANSFORM �)�Cþ���Ñ§Nõ

§S�)�AÏCþX£8¥�ýÿCþ9í���±�Ñ")¤�©�½kBMDP

XÚ©�9ASCII ©�ü«"ü«©�ÑI��«µ

FILE=’©�¶’. ©�¶

KEEP=CþL. (�À) ��Ñ�Cþ§Û¹�gÄ1¤�?Ûþ

DELete=CþL. Ø���Cþ�L

CODE=¶i. �Ý�1-8 �êâ8I£¶

COMPlete. =��@
Ø"��P¹

LABEL=’`²’. (�À) �õ�40 �iÎ|¤�êâ8`²

CONTENT=¶¡. (�À)

NEW. )¤��#�XÚ©�¶e©�®�3§Kêâ8�J

\�©�¥§(=��BMDP ©���)A�êâ8§

²ÙCODE 5«©)

PORT. BMDP DÑ©�§dÙ¦O�ÅXÚXVAX/VMS ¦^

FORMAT=F. FORTRAN 10F8.3 2:�ª

FORMAT=G. FORTRAN 5G16.6 ��C�ª

FORMAT=’specifier’. FORTRAN ��ª�«

MISSING=I�L. (�À) éSÜ"�êâI�?è��½��

7. PRINT ãÀ�

õê§Säk;���<ãÀ�¶±e�`²·u¤k§S"

NEWS. �<§S&E(ÓNEWS èüÀ�)"

LEVEL=xxx. MINIMAL, BRIEF, NORMAL, VERBOSE ��§SÑÑ�þ

LINESIZE=#. §SÑÑ°Ý80 ½132

PAGESIZE=#. z�1ê§�½PAGE=0KØ��§%@�59

VNAME. �½NO VNAME�±�ÑÑ\Cþk'&E��<

GNAME. �½NO GNAME�±�Ñk'©a&E��<

VUSE. �½NO VUSE.�±�Ñ/VARIABLE USEL�&E

DEBUG=xxx. NONE,TEST,INFO,ALL�½NÁ��{

§6.1.4 BMDP �¬^~

BMDP �ÚO©ÛÄ�õU�SAS 9SPSS ��§yé§��éL©Û!)�©ÛÚ£

8©Ûk'SNÑ�0�§¦^�k'PÒXe§5¿êâÑ\�ãáo´7��"
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/ ��«ãá # �êi

. �éf(å ’c’ �iÎ

�éuA½L§�7À� VT �=���Cþê

v �Cþ(¶¡½eI) list �õu���8��L

g �©|(¶¡½eI) ��i1L«BMDP �'�i

§6.2 4F!1L!2L

4F �é�ªµ

/PROBLEM

/INPUT

/VARIABLE

/TRANSFORM

/SAVE

/CATEGORY

/TABLE ���#

/PRINT � éf¯K?1E

/STATISTICS �

/FIT ���+

/END
/INPUT kÀ�TABLE=# list�«õ��éL����ê§CONTent= DATA ½TABLE

�½lBMDP©�¥Ö\êâ½L�§Û¹´DATAa."e¦^TABLE§�TLØ´©

�¥�1��§LABELA�²L�^SÒ§XµLABEL IS TABLE2"

/TABLE ´7À�§éü�L½õ�L¦^ROW=v list§COLumn=v list. ½Â1�©

a¶éuõ��éLA¦^INDices=v list½CATvar=v list. eCþ�©a�ê8�L10�§

KA3CATEGORYã�«CODES½CUTPOINTS"Ñyõ�CATvar �§1��CATvarCz

�1��¯§�gaí"PAIR ½CROSS �«1�´�é½��"CONDition=v list. �«é

z�^�Cþ�zY²/¤��L"STACK=list. ��ü��I§�¹Cþ�¤k�U�|

Ü"COUNT=v list. �Ñ\��f�I9ªê�§�«ªêeõu��§Kéz�Cþ©O

?1"DELTA=#. ©Ûcz��f\þ�ê§%@�«"EMPTY(#)=# list. �«��(�

"?n��f�I"INIT(#)=# list. [ÜÝ
���§%@���1§��«�"�=�(

�""SYMBols=c list. �½�.£O�©a�I�ÎÒ§%@���Cþ�1��iÎ"

/PRINT OBServed�<*	ªêL§Ø��«NO OBS"EXCludedíØ,��L§LIST=#

�Ñ�?\©Û�P¹§LAMBdaéê�5�.ëê�O��ÙIOØ§VARianceéê�5

�.ëêm������
§PRECent=NONE,ROW,COL, TOT=z©'§EXPected�Ï"

�§STANdardized. �<IOz �"DIFFerence�«*	��Ï"���§FReeman�Freeman-

Tukey  �ÚOþ§CHISQuare. éz�ü�L½�.�<Pearson χ2ÚOþ§LRCHI éz�

ü��éL½�.�<q,'ÚOþ"ADJusted�<N�IOz �§MARGinal=#�<#

��>�ÜOL"LAMBda. �<éê�5�.��Oëê§BETA. �<�¦ëê��O=

�O��g,�ê§VARIance. �<ëê��'Ú���
"BAR=’c’. �«ü�½õ�L

¥�ç©.�"

/STATISTICSkCHISQuare=�éLχ2§CONTingency=�éLÚOþ§LRCHI=q,

'χ2§FISHer =Fisher °(VÇ(2x2L)§TETRAchoric =o�L�'§CORRelation ÈÝ�
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L 6.2 {IFlorida ²1976-77 cÝk-�êâ

Defendent É³ö� k-(P) �O

«x(D) «x(V) ´ Ä

x< x< 19 132 151

ç< 0 9 9

ç< x< 11 52 63

ç< 6 97 103

'§SPEARman =Spearman�'§GAMma =Ø!Kendall, Sommer’s D �ÚOþ§LAMBda =

�§TAUS =Goodman ÚKruskal �§UNCertainty ´Ø(½Xê§MCNemar =McNemar é

¡u�!kappa ��5u�§LINear =2xC ½Rx2 L§?1ª³5u�§ALL �<¤kÚO

þ§NO ALLÀ��±dÙ§À�CX§MINmum=#�«L¥Ï"��uT��K1Ü¿"

/FIT ALL éü�½n�L[Ü¤k��g�."SIMULtaneous �<�½�ê¤k�

A�Ó�u�"MODEL=list XµMODEL=vp,dp. vk�½ÎÒ�¦^¶i�1��i

1"ALL. [Üü�½n�L¤k�g�."ADD=SIMPle,MULT. lA½��.m©ÅÚ{

[Ü�.§zÚO\��½õ��A§DELete=SIMPle, MULT.ÅÚ{zÚGØ��½õ��

A"STEP=# �«l^r�½��.O\½GØ���Úê½3ÅÚ{¥�±@�´4à

���fê"INCLude=list. [Ü�.�7½�)��A§̂ ÎÒL«"CELL=NO,STAN,FR

�«3Å{¥¦^��IOz �½��FREEMAN �"PROBability=#. û½�.[Ü

wÍ§Ý�VÇYO§�Ñ��0. 05"STRATA= all ½list �gíØz��I��§é

=kü��CþÃ�"CONVERGE=#,#. �«#N���ýéØ�Ú �§�Ñ�%@

�0.01Ú0.00001"ITERation=# �«��S�gê"

/SAVE CONTent=DATA ½/ÚTABLE �ÑªêL�uBMDP©�"

=~6.2>e¡´Agrest, A.(1990) ©ÛRadelet(1981) �êâ§�L6.2"

/PROBLEM TITLE IS ’Death Penalty’.

/INPUT VARIATES ARE 3.

FORMAT IS free.

TABLE IS 2,2,2.

/VARIABLE NAMES ARE penalty,victim,defendent.

/TABLE INDICES ARE penalty,victim,defendent.

SYMBOLS ARE p,v,d.

/CATEGORIES CODES(1) ARE 1,2.

NAMES(1) ARE yes,no.

CODES(2) ARE 1,2.

NAMES(2) ARE white,black.

CODES(3) ARE 1,2.

NAMES(3) ARE white,black.

/PRINT MARGINAL IS 2.

EXPECTED.

STANDARDIZED.
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LAMBDA.

/FIT ALL.

/FIT MODEL IS vd,p.

/FIT MODEL IS vd,vp.

/FIT MODEL IS vd,vp,dp.

/FIT MODEL IS pvd.

/END

IK´’Death Penalty’§Ö\Cþê�3§=�O\�Cþ´0§Cþoê�3"¦^�Cþ

´penalty§victim§defenden§�ª´gd�ª"L�/ª´penalty (p) x victim (v) x defenden

(d)"u�¤k��.§��S�gê�20§ÂñOK´0.01000§0.000010000§wÍY²�0.0500

"

(J�)*ÿ�!üØ��!Ï"�!éê�5�.�Oëê9IOz �!��>�

L"

¤k�.�(J"

MODEL DF LIKELIHOOD- PROB. PEARSON PROB. ITERATIONS

RATIO CHISQ CHISQ

----- -- ----------- ------- ------- ------- ----------

p. 6 170.50 0.0000 140.08 0.0000 1

v. 6 363.46 0.0000 399.45 0.0000 1

d. 6 395.80 0.0000 416.31 0.0000 1

p,v. 5 138.04 0.0000 122.58 0.0000 1

v,d. 5 363.35 0.0000 398.68 0.0000 1

d,p. 5 170.39 0.0000 142.02 0.0000 1

p,v,d. 4 137.93 0.0000 122.40 0.0000 1

pv. 4 131.79 0.0000 115.97 0.0000 1

pd. 4 170.16 0.0000 141.36 0.0000 1

vd. 4 233.55 0.0000 200.64 0.0000 1

p,vd. 3 8.13 0.0434 6.98 0.0726 1

v,pd. 3 137.71 0.0000 121.32 0.0000 1

d,pv. 3 131.68 0.0000 115.90 0.0000 1

pv,pd. 2 131.46 0.0000 115.75 0.0000 1

pd,vd. 2 7.91 0.0192 7.04 0.0296 1

vd,pv. 2 1.88 0.3903 1.43 0.4889 1

pv,pd,vd. 1 0.70 0.4025 0.38 0.5402 6

��.(VD,P)!(VD,PV)�(PV,PD,VD)��AO5¿§l��n��.��PD vk�

oK�§PV�K�é�±�.(VD,PV)�Z"�.(VD,P)�OëêXe§ÙIOØ�O

¦^ù�{���O§éê�5�.�OTHETA(MEAN)= 2.8379"

eL´�.(VD,PV)�Ï"�§)ÒS�IOz �§=µ(*	�-Ï"�)/
√
Ï"�"

defenden victim penalty

------ ------ ------
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yes no TOTAL

---------------------------------------------

white white 21.2 129.8 | 151.0

(-0.5) (0.2)|

black 0.5 8.5 | 9.0

(-0.7) (0.2)|

--------------------------|---------

TOTAL 21.7 138.3 | 160.0

|

black white 8.8 54.2 | 63.0

(0.7) (-0.3)|

black 5.5 97.5 | 103.0

(0.2) (-0.0)|

--------------------------|---------

TOTAL 14.3 151.7 | 166.0

éê�5�.ëê�µTHETA(MEAN) = 2.7237§���O�Xe§)ÒSêâ��O��

IOØ�'�"

penalty victim defenden

------ ------ ------

yes no white black white black

------------------- ------------------- -------------------

-1.171 1.171 0.799 -0.799 -0.391 0.391

(-10.108) (10.108) (5.796) (-5.796) (-4.130) (4.130)

victim penalty defenden victim

------ ------ ------ ------

yes no white black

--------------------------- ---------------------------

white 0.264 -0.264 white 0.828 -0.828

(2.282) (-2.282) (8.748) (-8.748)

black -0.264 0.264 black -0.828 0.828

(-2.282) (2.282) (-8.748) (8.748)

λvp = 0.264L«É³ö´x<�§¤�É�?v�
§exp(4∗λvp)´D�Y²þ��O'ê

'"

�.(VD,PV,PD) ëêIOØ^&EÝ
�_¼"ëê�OTHETA(MEAN) = 2.6922§

Ù§(JlÑ"
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L 6.3 ü«¢�^�e�)��m(GehanxÉ¾êâ)

¾<©| )��m(k\Ò���)

6-MP 6+,6,6,6,7,9+,10+,10,11+,13,16,17+,19+,20+,22,23

25+,32+,32+,34+,35+

Control 1,1,2,2,3,4,4,5,5,8,8,8,8,11,11,12,12,15,17,22,23

1L �é�ªµ

/PROBLEM

/INPUT

/VARIABLE

/TRANSFORM

/SAVE

/FORM

/GROUP

���#

/ESTIMATE � éf¯KE

���+

/PRINT

/END
/FORM7À§�½)�Cþ�(�"�kna=�m.!FÏ.ÚÆ·L."UNIT=c.

c�±´DAY,WEEK,MONTH,YEAR¶�Ñ�¦^MONTH"é�m.kTIME= v. �«zP¹

��mCþ¶½eI¶STATus=v. ^�RESPonse½LOSS�«5Cþ§�¤^��èØÑy

����¶RESPonse=# list§�«�A��è§XRESP=1,6L«1,6���§�Ñ�����

�è¶LOSS=# list�«�����XLOSS= 2 TO 5"éFÏ.§Ñ\�)ENTRY=v,v,v. �¹

�!F!c�n�Cþ¶½eI"TERMination=v,v,v. �«����!F!cCþ§�Ñ�X

Ú?n�"�"STATus=v.!RESPonse=# list.!LOSS=# list.��m.aq§CENSOR=#,#,#.

^uïÄ½©Û(å���!F!cI�§=^u��*	���FÏØ��"éÆ·La

.�Ñ\§z�P¹�)
���m«mS�¯�§P¹AU�müS"NENTer=v. ?\

«m�ê8"NDEAD=v. «mSk�ê"NLOST=v. «mS¿�ê"NWITHdrawn=v. «m

òÑê"INTERval=v. z«m�e�"

/ESTimate^u�«©Û��{!ÚOþÚã«�{§��À�¿��±E"METHod=c.

c�±´LIFE½PROD§éuMETHOD=LIFE.§PERIOD=#´Ï"���«mê§WIDTH=#.

´�mm�°Ý§CUTPoint=# list. y©m���m:"éuMETHOD=PROD§VARiable=v

list. �«�PL �O�å�<�Cþ¶L¶PRINT. �<)�©Ù��O"PLOT=c list. �<

ã«§�)SURV,LOG,CUM,HAZ,DENéAØÓ�)��O"SIZE=#,#. =î¶�p¶�°

Ý�pÝ"GROUPing=v. ©|Cþ¶"STATistic=MANTEL½BRESLOW ´�À�§�«)

�����u�"

=~6.3>)�©Û"BMDP1L ^uÆ·L©Û§e¡´Gehan [3] k'xÉ¾�êâ§1

�|^8|�M(6-MP) Úéì|(control) ��¹§êâ�ueLµ

�A�§SXeµ

/INPUT TITLE IS ’Kaplan-Meier test example’.
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VARIABLE=3.

FORMAT=STREAM.

/VARIABLE NAMES=group,time,indica.

/FORM TIME=time.

UNIT=weeks.

STATUS=indica.

RESPONSE=0.

/GROUP CODES(indica)=1,0.

NAMES(group)=’6-mp’,’control’.

/ESTIMATE METHOD=life.

GROUPING=group.

STATISTICS=Mantel,BR,TAR.

PRINT.

/END

1 6 1 1 17 1 2 1 0 2 8 0

1 6 0 1 19 1 2 1 0 2 8 0

1 6 0 1 20 1 2 2 0 2 11 0

1 6 0 1 22 0 2 2 0 2 11 0

1 7 0 1 23 0 2 3 0 2 12 0

1 9 1 1 25 1 2 4 0 2 12 0

1 10 1 1 32 1 2 4 0 2 15 0

1 10 0 1 32 1 2 5 0 2 17 0

1 11 1 1 34 1 2 5 0 2 22 0

1 13 0 1 35 1 2 8 0 2 23 0

1 16 0 2 8 0

/END

�A?èµ0 (DEAD)§��?èµ1(CENSORED)

u�ÚOþµ

STATISTIC D.F. P-VALUE

GENERALIZED SAVAGE (MANTEL-COX) 16.793 1 0.0000

TARONE-WARE 15.124 1 0.0001

GENERALIZED WILCOXON (BRESLOW) 13.458 1 0.0002

�[�Æ·L§�k��m�§ºx¼ê3z��mm��¥:O��i= 2qi/[hi(1+pi)]§

k��Ý¼ê�piqi/hi, hi´i�«m�°Ý"
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L 6.4 �)��mk'�£ãÚOþ

© : �O� IOØ

?n| 75TH 10.40 4.05

MEDIAN (50TH) 23.40 3.13

éì| 75TH 3.72 1.57

MEDIAN (50TH) 8.31 2.00

25TH 12.91 1.92

6-MP |

«mm©

«m ?\ òÑ �� k� �³ k�'~ )�'~ ��\È ºx¼ê k��Ý

weeks )�ªÇ

�u �u

0.00- 3.50 21 0 0 0 21.0 0.0000 1.0000 1.0000 0.0000 0.0000

3.50- 7.00 21 1 0 3 20.5 0.1463 0.8537 1.0000 0.0451 0.0418

7.00-10.50 17 2 0 2 16.0 0.1250 0.8750 0.8537 0.0381 0.0305

10.50-14.00 13 1 0 1 12.5 0.0800 0.9200 0.7470 0.0238 0.0171

14.00-17.50 11 1 0 1 10.5 0.0952 0.9048 0.6872 0.0286 0.0187

17.50-21.00 9 2 0 0 8.0 0.0000 1.0000 0.6217 0.0000 0.0000

21.00-24.50 7 0 0 2 7.0 0.2857 0.7143 0.6217 0.0952 0.0508

24.50-28.00 5 1 0 0 4.5 0.0000 1.0000 0.4441 0.0000 0.0000

28.00-31.50 4 0 0 0 4.0 0.0000 1.0000 0.4441 0.0000 0.0000

31.50-35.00 4 4 0 0 2.0 0.0000 1.0000 0.4441 0.0000 0.0000

éì|

0.00- 3.50 21 0 0 5 21.0 0.2381 0.7619 1.0000 0.0772 0.0680

3.50- 7.00 16 0 0 4 16.0 0.2500 0.7500 0.7619 0.0816 0.0544

7.00-10.50 12 0 0 4 12.0 0.3333 0.6667 0.5714 0.1143 0.0544

10.50-14.00 8 0 0 4 8.0 0.5000 0.5000 0.3810 0.1905 0.0544

14.00-17.50 4 0 0 2 4.0 0.5000 0.5000 0.1905 0.1905 0.0272

17.50-21.00 2 0 0 0 2.0 0.0000 1.0000 0.0952 0.0000 0.0000

21.00-24.50 2 0 0 2 2.0 1.0000 0.0000 0.0952 0.5714 0.0272
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2L �é�ª

/PROBLEM

/INPUT

/VARIABLE

/TRANSFORM

/SAVE

/GROUP �#

/PRINT �

/FORM �

/REGRESS � éf¯KE

/FUNCTION �

/TEST �

/PLOT �

/END �+

3E�f¯KcA�½#�êâ"FUNCTIONãéu�m�Cþ��/´7I�§§

�±¦^TRANSFORMã�éf§�m�CþAD���§3FUNCTION¥�¦^3REGRESSION

ãéfCOVARIATE, ADD ½AUXILIARY ¥Ñy�Cþ¶§TIME ´�ã��3i"

/FORM �1L��§k�m.ÚFÏ.ü«Ñ\"

/REGRESS�«£8�.§XCOVAriates=v list. �«�½�Cþ¶¡ÚeI"STATA=v.

�«©�Cþ¶½eI"�CþçÀk'�À�kµSTEPwise= MPLR ½PHH �«�� 

q,'u�½Peduzzi-Hardi-Holford ÚOþ¶REMOVE= #. 9ENTER=#. �«ÅÚçÀC

þp����¶START=IN,OUT�«���Cþ31�Ú´Ä3£8�§¥¶MOVE=# list.

�«���Cþ�õU�íØ�gê§�l�üg"RISK=LOGLINear, LINEAR,COMBINATION,USER

�«ºx¼ê�/ª�éê�5!�5!|Ü.9g½Â§�½
LOGLIN±�éuz��½

�Cþ~�þ�¶�Úî�.6Ü�{k'�À�kµCONVergence=#.�ITERation=#.�

½ÂñOKÚS�gê§%@�©O�0.00001Ú15¶HALVing=#.�«zÚ�õ¦^�ü©

{gê§%@�5¶TOLerance=#Ý
¦_�NN��§%@��0.00001¶INITial =# list. �

«éAuCOVARIATESCþ�Ð�"�m�Cþ�À�kµADD=v list. �«FUNCTIONã

¥��C�Cþ¶¶AUXIlliary=v list. ½ÂFUNCTION¥��C�Cþ¶PASS=#�«�C

�Cþ��ê"

/TESTã´�À�§�CþçÀ��Ñ"ELIMinate=v list. �«�u���Cþ£8X

ê¶STATistics=c list. �½O�WALD!LRATIO½SCORE ÚOþ§%@�WALD"

/PLOT´�À�§�«STATA�éz�?1"TYPE=c list.éSURV,LOG½FIT±ã"PATtern=#

list. ½Â)�¼ê��Cþ�¶SIZE=#,# ´î¶�p¶iÎ�ê8§%@��100Ú50"

/PRINT CASE=#. �<=���©êâ�ê8§%@�10"SURVIVAL. �<üS�)

��m!Kaplan-Meier�Oþ!ºx�!)�¼ê"CORRelation. �<Cq�'"COVAriance.

�<Cq���"ITERations. �<zÚNewton-RaphsonS��éêq,9ëê�O�"

=~6.4>'~�ª�u�"´1983c�BMDPÚ^Pike'uü|à�>,«�JÔêâ

?1)�©Û�~f§[Ü�.´h0(t) exp(β1z1 + β2z2(t))§Ù¥k���m�Cþ§��

�Kalbfleisch and Prentice(1980)§§SXeµ

problem title is ’checking the proportionality assumption’./

input variables are 3. format is stream./
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variable names are survival, followup,group./

form time=survival. status=followup. response=1. /

print covariance./

regress covariate=group. add=z2./

function z2=group*(ln(time)-5.4)./

end

143 1 0 156 1 1 220 1 0 239 1 1

164 1 0 163 1 1 227 1 0 240 1 1

188 1 0 198 1 1 230 1 0 261 1 1

188 1 0 205 1 1 234 1 0 280 1 1

190 1 0 232 1 1 246 1 0 280 1 1

192 1 0 232 1 1 265 1 0 296 1 1

206 1 0 233 1 1 304 1 0 296 1 1

209 1 0 233 1 1 216 0 0 323 1 1

213 1 0 233 1 1 244 0 0 204 0 1

216 1 0 233 1 1 142 1 1 344 0 1

/end

�k36¶��§4¶��§��Ó10%"gdCþ¶¡9?èµ3 group§4 z2"éêq,

'µLOG LIKELIHOOD = -100.7113§χ2µCHI-SQUARE = 3. 05§D.F.= 2§P-VALUE =0.2176"

ëê�O(JXe§z2�£8Xê�éuÙIOØ��-0.1258é�§L²^���½�

CþGROUP��.ØT�"

STANDARD

VARIABLE COEFFICIENT ERROR COEFF./S.E. EXP(COEFF.)

-------- ----------- -------- ----------- -----------

3 group -0.5998 0.3484 -1.7216 0.5489

4 z2 -0.2295 1.8249 -0.1258 0.7949

ìC���
µ

ESTIMATED ASYMPTOTIC COVARIANCE MATRIX

--------------------------------------

group z2

3 4

group 3 0.1214

z2 4 0.0563 3.3302

=~6.5>�KïÄ¥§¾<�ý��Ï�£�L§¥��
¯�UC§·��±rù


¯����m�CþÚ\"e¡´Í¶�Stanford%9£�êâ§�k99~§êâ�3©

�HEART.DATCþ´)�Uê(survival)§́ Ä��(status)§��£���m(waittime)§£�

��c#(age)§±9ü½�©(mismatch)"���½õ��Cþ´)��m�¼ê�§�I�

�õ�$1��§e¡§S�´þãBMDP Ãþþ�~f§�½�CþE,^COVARIATE

�«§�C�Cþ7L^REGRESSIONã¥�ADD�«§k7�^�Cþ±	�Cþ½Â

�C�Cþ�§A3AUXILIARY¥Ú\"
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problem title is ’Heart Transplant Data with

Time-dependent Covariates’./

input variables are 6. file is ’2L.DAT’. mult=4.

format is ’(4(F3.0,F5.0,F2.0,2F3.0,F5.2))’./

variable names are id,survival,followup,waittime,age,mismatch.

blanks are missing./

form time=survival. status=followup. response=1. /

regress add is xplant,xplntage,score.

auxiliary=waittime,age,mismatch. /

function xplant=0.0. xplntage=0.0. score=0.0.

if (time GE waittime) then xplant=1.0.

if (time GE waittime) then xplntage=age.

if (time GE waittime) then score=mismatch./

print cases are 99. covariance./

end

ë�©ÛCþµ1 id§2 survival§3 followup§4 waittime§5 age§6 mismatch§�ª�µ(4(F3.0,F5.0,F2.0,2F3.0,F5.2))"

�C�Cþ�µ7 xplant§8 xplntage§9 score"���71§��28§Óo~ê�28.28%"gdC

þµ7 xplant§8 xplntage§9 score"

éêq,'µLOG LIKELIHOOD = -275.9557§χ2µGLOBAL CHI- SQUARE=9.01§D.F.=3§P-

VALUE =0.0291"

ëê�Oµ

STANDARD

VARIABLE COEFFICIENT ERROR COEFF./S.E. EXP(COEFF.)

-------- ----------- -------- ----------- -----------

7 xplant -3.1780 1.1861 -2.6793 0.0417

8 xplntage 0.0552 0.0226 2.4423 1.0567

9 score 0.4442 0.2803 1.5851 1.5593

���
µ

xplant xplntage score

7 8 9

xplant 7 1.4069

xplntage 8 -0.0246 0.0005

score 9 -0.0870 -0.0003 0.0785

=~6.6>´Collett, D. (1991)[4] �~f§]�´Smith, W.(1932) 'u�«�oÉ�é¡

ö¥ÿ�K�§1ÔUE�¹�à�)�§É�ü �cc "|^LR ?1LOGIT ©Û§§S

Xeµ

/PROBLEM TITLE = ’SERUM’.

/INPUT VARIABLES = 3.

FORMAT=FREE.
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/VARIABLE NAMES = DOSE, Y, N.

/TRANSFORMATION LOGDOSE=LN(DOSE).

/REGRESS COUNT=N.

SCOUNT=Y.

INTERVAL=LOGDOSE.

MODEL=LOGDOSE.

/PRINT CELLS=MODEL.

COVA.

/END

0.0028 35 40

0.0056 21 40

0.0112 9 40

0.0225 6 40

0.0450 1 40

(Jµlogit(p)=-9.19-1.83 log(dose)
ED50=(0.0054,0.0081)§LOG(ED50)=-5.021?1.96 x 0.1056

LOG LIKELIHOOD = -87.062

GOODNESS OF FIT CHI-SQ (2*O*LN(O/E)) = 2.809 D.F.= 3 P-VALUE= 0.422

GOODNESS OF FIT CHI-SQ (HOSMER-LEMESHOW)= 2.917 D.F.= 3 P-VALUE= 0.405

GOODNESS OF FIT CHI-SQ ( C.C.BROWN ) = 1.871 D.F.= 2 P-VALUE= 0.392

STANDARD

TERM COEFFICIENT ERROR COEFF/S.E. EXP(COEFFICIENT)

LOGDOSE -1.8296 0.2545 -7.188 0.1605

CONSTANT -9.1894 1.255 -7.322 0.1021E-03

SUMMARY DESCRIPTION OF CELLS.

CELLS ARE FORMED BY ALL COMBINATIONS OF VALUES OF VARIABLES IN THE MODEL.

-----------------------------------------------------------------------

OBSERVED PREDICTED S.E. OF OBS-PRED PRED. HAT

NUMBER NUMBER PROPORTION PROB.OF PREDICTED -------- LOG MATRIX

Y FAILURE Y Y PROB. S.E.RES. ODDS CHI DEVIANCE DIAGONAL INFLUENCE LOGDOSE

1 39 0.0250 0.0289 0.0137 -0.1710 -3.5156 -0.1463 -0.1496 0.2686 0.011 -3.10

6 34 0.1500 0.0956 0.0288 1.4926 -2.2474 1.1707 1.0901 0.3848 1.393 -3.79

9 31 0.2250 0.2747 0.0423 -0.8797 -0.9710 -0.7039 -0.7186 0.3598 0.435 -4.49

21 19 0.5250 0.5738 0.0501 -0.8116 0.2972 -0.6235 -0.6210 0.4098 0.457 -5.18

35 5 0.8750 0.8271 0.0454 1.2314 1.5654 0.8008 0.8344 0.5771 2.069 -5.88

MINIMUM EXPECTED CELL FREQUENCY = 1.15

NUMBER OF EXPECTED VALUES LESS THAN 5.0 = 2

�SAS �§S?1'�:

DATA SERUM1;
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INPUT DOSE Y N;

LOGDOSE=LOG(DOSE);

CARDS;

PROC PROBIT;

MODEL Y/N=LOGDOSE/D=LOGISTIC;

OUTPUT OUT=SERUM2 PROB=PHAT;

PROC PRINT;

DATA SERUM3;

SET SERUM2;

YHAT=N*PHAT;

PROC PRINT;

§6.3 �X��¬õUV�

�
A^��B§d?3þ!�Ä:þ§0��eBMDP��¬�õU"

§6.3.1 D X�

1D {üêâ£ã

é¤k½Ü©P¹Jø~^�£ãÚOþ§êâ�L!üS�"

2D �[�êâ£ã

O�Nõ£ãÚOþ§¿éz�Cþ±��ã"2D ^u£OÉ~�§ïÄ©Ù�/G§

±9é��êâÐÚ£ã"ÑÑSN�)µþ�§¥ ê§¯ê§IO�Úþ�Ú¥ 

ê�IOØ§ Ý�¸Ý§4�§Shapiro�Wilks’ W§��þ�, HampelÚbiweight�O

þ"

3D T u�

Jøn«ØÓ�tu�§(JÑÑ�)��ãÚ£ãÚOþ"TWOGROUP´ü|tu�§

���½Ø�§�)��à5Leveneu�9��tu�(trimmed t)!�ëMann-Whitney�

Úu�!Hotelling’s T-�9Mahalanobis D-�§Ó��Ñz|S�Cþ�'�"MATCHED

?1�étu�§ÑÑ�)�étÚOþÚPearson�'Xê§�U�Ñtrimmed t§�ëÎ

ÒÚWilcoxonÎÒ�gu�§Spearman�'§Hotelling T-�ÚMahalanobis D-�"ONEGROUP

Jøü��t u�§aqu�ét u�§Ø�<Spearman �'"

4D iÎªÇ�êi�Ú�êi�

O�ü�iãz�iÎ(êi!i1½ÎÒ)�ªÇ§�)�êâ�±´�5êâ�L½

ö^�½ÎÒO�L�êâ§ù�´uéÑØI��ÎÒ½i1"�êâ±�½�ª

üà�§4D �^uÐÚu�êâ�a.§Oþü�êâ�ªÇ¿uyêâ�Ø§¤k

êâþ±A1 �ª(°Ý���iÎ) Ö�§4D Ø�ÉBMDP ©�Ñ\"ÑÑ���ªê

L§w«z�¥ØÓiÎ�ªÇ"

5D ��ãÚüCþã

õ|êâ�±x3Ó�ãþ§��©|x3A�ãþ"ã���!IÝ±9z�«m�

¶¡Ñ�±��§5D���ã�Ù¦§SX2D�[§ÑÑSNµ��ã�\È��ã§
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��VÇã§�ª³��ã§���ã§ã�IÝÚ���½§̂ uêâ©|�IÒÚ

ÎÒ§©|½�©|]��£ãÚOþ

6D VCþ(Ñ:) ã

�)��Cþé,��Cþ�Ñ:ã§¿�O��Z[Ü��"�rP¹©|!¦^Î

Ò«©ØÓ�|§U|O±�!��ã���Ú¤^êâ���"ÑÑSNµë\±ã

�:ê§Pearson �'Xê9Ùp-�§þ�ÚIO�§���¦£8�9Ù�å§�{

þ�

7D ��©ÛÚêâçu

7D^uêâ�çuÚ��©Û§1��õUkµ©|CþØÓY²þ�EÜ��ã§©

|9Ø©|£ãÚOþ§©|�����Levene u�§ÀJ��½5=��Box-Cox

ã"1��õUkµ���Åü�ªÚV�ª��©Û§²ï½Ø²ï�½�A�.§

é'Ú^�é'§õ'�(Bonferroni, Duncan,Dunnett,Newman-Keuls,Tukey, Scheffe{)§

©|��Ø���è5u�(Welch �Brown-Forsythe)§¦^��þ��ANOVA"

8D �'§Ø��]�

�]�k"��§|^o«�{O�������"ALLVALUE: éz�Cþ¤k�ê

âO�þ�§¦^þ�� �^uO���Ú���"COVPAIR:¦^ü�CþÑ��

É��O����§¦^z�Cþ¤k��É��O���"CORPAIR:=éü�C

þÑ�±�É�P¹O���Ú���"COMPLETE:=¦^�����O�"ÑÑ�

)µþ�§IO�§��§CÉXê¶Cþé�ªêL§�Ú§þ�Ú��Ý
¶�'

��O¶�Ø��]�k'�üüt u�"

9D ©|�õ�ª£ã

�â��½õ�©|CþO�z�aO�þ�Ú£ãÚOþ"9D ^u�)eãÚOþ

�ã«µü�½õ�Ï�ÛÏ�O��:þ�§Eÿþ�O�þ�§Ó�O�ü�½

õ�Cþ�þ�"�§Séµd�|���5§3��©Û¥*	êâ�fþ�m�

3�ª³Ú�pk^"Ù§�Xµü���©Û§k�u�§�|mþ��CÄ�¹§

>�ÜOã«(Plots of marginal subsets)"

AM "�]��£ã��O

éuõCþ]�£ã"����ª§¿|^n«?n�{¼����
½�'
"r"

��O�¤þ�½ö'u��CþÚÙ§Cþ�£8"Ù§Cþ´���Cþ��'

�����½ö�|pÝ�'�Cþ§½ö´¤kÙ§Cþ"ÑÑSNµüCþnÜÚ

Oþ9ÞÊ~êâ�L§��éCþ�ã«§w«"��Ú4�� �½�ª§�'


ÚA��§zCþ�Ù§Cþ�E�'²�§£8wÍ5u�§éäk"��½���

��O����L§�OCþ���Cþm�R-²�§���þ��Mahalanobis D-²

�§������k�O���ã«"

§6.3.2 F X�

4F ü��õ�ªêL

¦^4F�E!©Û9�Ñü�!õ�½õ�L�©L��¹§¦^4F5�)ü�½õ�

©aCþ�log-linear�."©ÛSNkµü�LÕá5u�µk�§q,'§Fisher°(
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u�§�éLXê§phi, Cramer’s V§Yule’s Q�Y,��¦È'§Yates’��k�§'é�

¹( Kendall’s tau, Somers’ D,9Ù§)§ýÿ�¹(Goodman�Kruskal’s tau9lambda, Ø(

½Xê)§McNemar’sé¡u�§kappa§'~��5ª³u�¶'uéê�5�.§4F�

±[Üµ¤k�U��.(ü�½n�)§¤k�Ú�.§z��p�>�Ú 5'éu

�§̂ r�½��.§l^r�½��.¥O\½SØ�A¶éuz��½��.§4F

Jøµ�.·ÜÝu�§�½�.�ýÿªê§éê�5�.9ÙIOØ§Freeman-Tukey

þ§IzÚOþ§χ2 ÚOþ�|©"

§6.3.3 L X�

1L Æ·LÚ)�¼ê

Jø
ü«�O)�Ç��{§=Æ·L{ÚÈ��{"?1ü|)���'�§ò

�½]��¤Æ·L�/ª"ÑÑSNµKaplan-MeierÚOþ§Æ·L(Cutler-Ederer)§)

�¼êã§éê)�¼ê9\Èºx¼ê§Æ·L{�ºxÚ�Ý¼êã§u�)�

�´Ä�Ó�Mantel-Cox, Breslow, 9Tarone-Ware ÚOþ"

2L ��Cþ�)�©Û�COX �.

©ÛK�)��m�Ù§ÿþCþ§©Û¦^Cox�'~ºx£8�.§�.b�ºx

¼êU^�Cþ��5¼5L�"þz)��m��Cþ�m�'X§�O£8Xê

l�Ñz�Cþéºx¼ê��é�^§�±u�L«?n�A�£8XêwÍ5"

ù
£8Xê±'~ºx�.¥¾<�Ä�A��^�"§SJø
ÅÚ�{§?n

©|]�"ÑÑ�)µz��Cþ�£8Xê!ìCIOØ!Iz£8Xê¶éu4�

 éêq,¼ê�k�wÍ5u�¶)�¼êã!éê\Èºx¼êã"

§6.3.4 M X�

1M Cþ�àa©Û

Jø
o«�q5�ÿþ�{§n«àa�{"ÑÑSNµ¤ka�AL§zÚ/¤�

àaä§àaL§)º§Kf�'
(Shaded correlation matrix)§�'
"

2M P¹�àa©Û

�âA«ål�ÿþ�{§?1���àa"ÑÑSNµä/àaã§amalgamation å

l!zCþþ�Ú#aþ��L§Kf�'Ý
§�©IÝ½Iz��êâ�L§��

ålÝ
"

3M ©¬àa(BLOCK CLUSTERING)

éu©a]�/¤aO�¬§(JrêâÝ
ü¤©¬Ý
"ÑÑSNµ£OfÝ
�

©¬PÒ§©¬�ÎÒL§Oê9Ù�§z«è�ªê"

4M Ïf©Û

o«â�'½���
Ä�Ïf��{§A«^=�{"Ñ\êâ�±´�'
½��

�
!Ïf1Ö½Ïf�©Xê"ÑÑSNµüCþnÜÚOþ§̂ =Ú�^=Ïf1Ö

9Ùã«§üSÚ^=��Ïf1Ö§Ïf�©Xê9Ùã«§�©êâ�Mahalanobis

ål§Ïf�©Ú��§E�'²�§A��§üSÚKf�'
§IO�©§���


§�'
�_§ �'§�{�'"
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6M ;.�'©Û

ü|Cþ�;.�'§9Bartlett 'u�{A���u�"Ñ\�±´���
½�'


"ÑÑSNµ��nÜÚOþÚÞÊ���êâ�L§�Cþ�Ù§CþE�'²

�§;.�'9�A�A��Ú;.Cþ1Ö§;.Cþ�©ÚXê§?¿Cþ½;.

CþéÙ§Cþ½;.Cþ�VCþã"

7M ÅÚ�O©Û

éuü|½õ|]�?1�O©Û§�±�pª/z�Ú�«@��Cþ?\½SØ"

z|æ^�{Ú��£O(jackknife-validation) �{~� 5"ÑÑSNµzÚF ÚO

þ§Wilks’ Lambda ½U ÚOþ(äkCqF �)Úê¼ål§©a¼ê§Ý
§�{©

a§�(©a'~§©a�AL§z��©���|����VÇ9ê¼ål§;.�

O¼êXê§A��§z����;.�©§Þü�;.Cþã"

8M BOOLEAN Ïf©Û

éu�©a]��OÙ�.Ïf§�DÚ��{ØÓ§§3Ý
�¦�æ^Ü6�{§

Ï�©ÚÏf1Ö´�©a�"ÑÑSNµzÚþ ���(# ¦±*	�©�1§�

O��0) Ú�K(# ¦±*	�©�0§�O��1) �ê8!zgÌ��o �§Ïf�

©§êâÝ
Ú ��Compact w«"

9M PREFERENCE PAIRS ]���5�©

O�z�*	��©§é*ÿCþUÙµd��5?1\�"ÑÑSNµ?\�5¼

ê¥�CþXê9Ùt �§z���é�preference matrix, �©µd�ÚýÏ�!Ø�§

3zÚ(å�z�����©§õ«µ�e��©9Ù�'§Cþ½�©�Ñ:ã"

KM K-MEANS P¹àa

¦^î¼ål5Ýþz����za¥%�ål"ÑÑSNµza¥�Cþ�£ãÚ

Oþ§��ã«aþ��aSÚa	���ål§���n���a/¤²¡���

ÝKÑ:ã§amþ��aSþ����©Û9F '§a�Ó+§Ü¿aS���Ú�

'
§a¥%ål§aÚ^r�½Cþ���L"

§6.3.5 R X�

1R õ��5£8

é�Ü��!Ü©��½õ|���Oõ��5£8�§§u��|£8�´Ä��"

ÑÑSNµüCþnÜÚOþ¶E�'Xê9�OIOØ¶£8��©ÛL¶£8Xê

9ÙIOØ§t �9IO £8Xê¶�'Ú���
¶í�§ýÿ�9�éz�P¹

�ÚOþ¶í��Ñ:ã!��VÇã9 í�ã"

2R ÅÚ£8

^ÅÚ�{�Oõ��5£8�§§zg?\½SØ�Cþ�±´��½ö�|§?

1�c{½��{çÀ"ko«OK?1ÅÚçÀ§r½�
Cþ33�§¥"Jø£

8�äõU"ÑÑSNµzÚþ�µR-²�§N�R-²�, 9�OIOØ¶£8��©Û

L¶£8Xê9ÙIOØIO£8Xê§NN�§À\�§�F�¶ £8§NN�§À

\F �(éÿ�À\�Cþ)"Ó�kµ�Ú�AL¶£8XêL¶êâ!ýÿ�!í�¶

£8�ä(J¶?�'�AL§?\�SØCþ�F �"
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3R ��5£8

��5¼ê����¦ëê�O§8«¼ê9Ù�ê´XÚJø�§3FUN ãá¥�

±�«Ù§�¼ê"éuëê�±�\þe.�åÚ�5�ª�å"¦^S�\��

��¦{(iteratively reweighted least squares) ¼�4�q,)"ÑÑSNµ£ãÚOþ¶

zÚþ�ëê�O§�{²�Ú§incremental halvingsê¶ìC�'
9ëêIOØ§í

��S��'¶zP¹ÏCþ�*ÿ�Úýÿ�§í�§�¶Ñ:ã9��VÇã"

4R Ì¤©£8

'uÏCþÚ�|Ì¤©?1£8©Û§Ì¤©Å�Ú\§£8Xê^Ì¤©½�©

½IzCþ�/ª�w"?\�gS´ÏCþ�Ì¤©��'��§U?1*£8O

�"ÑÑSNµA��!A��þ!\È���z¶Ì¤©�ÏCþm��'¶Ì¤©

�£8Xê¶zÚµ?\�Ì¤©§�{²�Ú§F '§R-²�§£8Xê¶z~�Ì¤

©�¶Ñ:ãÚ��VÇã¶3ridge À�eµR-²�9Ù�{²�Ú§z|*Ïf�£

8Xê¶*,§R-²�Úí�²�Úã«"

5R õ�ª£8

éÏCþ[Ü'u��gCþ�õ�ª§æ^���ªO��{"z����±kg

®��"ÑÑSNµz���õ�ª�t �!£8Xê9ÙIOØ§�{þ�gCþz

��g�£8XêÚ�{²�Ú§[ÜÝÚOþ�AL§£8í�![Ü�!��õ�

ª��9éAzP¹�k'ÚOþ§Ñ:ãÚ��VÇã"

6R  £8�õ�£8

O�SØ�|Cþ��5�A±�§,�|Cþ� £8"6R �AO^uõ�ÏCþ

e�£8§©Û¦^�©êâ!���
½�'
"ÑÑSNµüCþnÜÚOþ§�

'
§z�gCþ�¤kÙ§gCþ�R-²�§z�ÏCþ�gCþ�R-²�§Ø�g

Cþ�A�ÏCþm� �'§���
9 ���§éAz�ÏCþ� £8Xê§

Ñ:ãÚ��VÇã"

9R ¤kf8£8

éuýÿCþO��`f8£8§f8�ê8�±�½"f8ÀJkn«OKµ1. �

�R-²�§2. N�R-²�§3. Mallows ¼Cp"ÑÑSNµéz«f8µ�u��f8

�R-²�!N�R-²�9Mallows ¼Cp¶éu�`f8µR-²�§N�R-²�§Mallows

¼Cp§�OIOØ§£8XêFu�¶é�`f8¥�z�Cþµ£8Xê9ÙIOØ§

IO£8Xê§t ÚOþ9Ùp �!NN�§IOz!íØ!\�í�9ýÿ�§Ñ:ã

Ú��VÇã¶Mahalanobis ålÚCook ål¶Æ)zí����ã¶Durbin-Watson Ú

OþÚS��'"

AR Ø^�ê���5£8

|^[pd�Úî���¦{�O��5¼ê�ëê§ARS�8«¼ê§¦^FUN�

½Ù§¼ê§ëê�±kþe.�åÚ�5�ª�å"AR U^4�q,{�Oëê�

¼ê9ÙIOØ§̂ u�©�§|�ëê�O"ÑÑSNµ£ãÚOþ¶zgS���

{²�Ú§ëê�O§é©�ê8¶ìC�'
�O¶ìCIOØ�O¶z�P¹�í

�!ýÿ�^ÙIOØ!�!gCþ�ÏCþ�¶í�Úýÿ�!Cþ�Ñ:ã¶\�

í����VÇã"
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LR ÅÚLOGISTIC £8

^ÅÚ{�O�5logistic�.�ëê�þ"éu©aCþ9Ù�p�)�OCþ§3Å

ÚL§¥À��|"3ÅÚ{¥§ëYCþ½�|�OCþÓ�?\½"SØ"Ù�g

5K´=�$��AÚÌ�A3�.�§p��pâ?\�."§S¦^�êâQ�

±´z«ØÓ�Cþ��e�L�ªêâ§��±´z�é�½���ü�P¹"Ñ

ÑSNµ£ãÚOþ(«mºÝ�Cþ) ¶ØÓ���9Ùªê(©aCþ)¶zÚ�éê

q,�9ÙUCþ§[ÜÝk�§HosmerÚC. C. Brown[ÜÝk�u�¶£8Xê9Ù

IOØ§§��'�§Xê�ìC�'
¶zÚþ�?\9SØÚOþ¶¤kÚ½��

AL¶z|ýÿVÇ���ã¶�©�Ø©L¶é©ÛCþ�ØÓ|ÜJøµ¤õ��

}�ªê§ýÿVÇ§*	'~§éê'ê'§IOí�¶1�|'ÇéÙýÿVÇÚ

éê'ê�Ñ:ã"é©ÛCþ�ØÓ|ÜJøµnÜ£ãÚã«"

PR õ©aLogistic£8

õ�ÚkS]��?n§Xê�ÅÚ4�q,'�OÚCq���O§éêq,�Ú

[Ü`Ý"

§6.3.6 S X�

3S �ëÚO

O�e¡��½A��ëÚOþµÎÒu�§Wilcoxon ÎÒ�gu�§Kruskal-Wallis ü

�ª��©Û§Kendall ��5Xê§Friedman ü�ª��©Û§Mann-Whitney �Úu

�§Kendall ÚSpearman �g�'Xê"

§6.3.7 T X�

1T �����Ì©Û

ã«!£ãÚO9ü�½S�é�©Û§1TO�Ì©)§±Ì�Ýã§w«z�ª�é

�mS�o����é�z"ÙÀ��A:kµÄu����Ì�O§Ì©Û�c�ê

â?n(Tapering and padding)§�°ÚÙ§�«§Y 'uX �¢�§���½±Ïã�

�§Ü©�:�Ì©Û§�«©Û�ªÇ��§�&�§"��?n§ýÈÅÚ2/Ú(

Prefiltering and recoloring)"

2T BOX�JENKINS �S©Û

¦^Box-Jenkins g£8�È©£Ä²þ�{ïá�S�.ÚD4¼ê�."�O�.

ëê§?1�äu�½í�©Û"Jø��{µ�mS�ã«§£O(g�'§ g

�'9p�'¼ê)§G!|©ï�§�O( �)ëê�O§t u�§"���O)§í

��ä(�)Ljung-Box Q ÚOþ)§ýÿ§Zý©Û§õÑ\D4¼ê�.§�)/x

z0(”prewhitening” Ø�g�'�ÈÅ)"

§6.3.8 V X�

1V ü�ª��©Û9���©Û

�|m�Cþ£8Xê�²1u�"�«|m½N�þ�m��5éì§¿éz�é

'?1tu�"ÑÑSNµz|þ�9Ü¿þ�¶��©ÛLÚüütu�¶�À|SÚ

Oþµ4�!���
Ú�'
"�«�Cþ�kµ£8Xê§IOØ9t �¶�|þ

�§N�þ�9ÙIOØ¶u��Ç�"9�Ç�����©ÛL¶z��Cþ�|S

�Ç¶N��|þ��üüt u�¶�À�Ñ:ã¶£8Xê9N�þ�m��'"
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2V Eÿþ]�������©Û

é�«�½�AÚEÿ�O?1�����©Û§z�fê�½Ø�"�½�A�

O�)��ÚØ��ÛÏ�OX.¶�!Ø��«|�O!Ü©ÛÏ�O§ÑÑSNµ

Cþ��fþ�9IO�§��©Û§z�P¹��ýÿ�9Ù�{§N��Cþ��

fþ�"Eÿþ�O#N|ÜEÏ�Ú©|Ï�§�7L��ØUi@"z�é�

7L3EÿþÏ��?Û|Üek���A���"ÑÑ�)µ�fþ�§IO�!

��©ÛL§²�Ú±9��|©��'
§¥.^��u�§|SÏ����©)§

EÿþÏ���Åu�"

3V ���·Ü�.��©Û¦^4�q,½�å4�q,�{�O�½Ú�Å�."·

Ü�.�±é?¿§ØI�2V ½8V @�I�²ï"3V #N�éA½b�?1u�"

ÑÑSNµüCþÚOþ¶�.ëê�O9ÙìCIOØ§t ÚOþÚp-�¶2* éêq

,¼ê�¶ëê���
�O¶åCþ¶�½�A¤½Â��fþ�!ýÿþ�9ÙI

OØ¶�{¶�½b��u�§éêq,�9éêq,'u�§�A�gdÝÚVÇ"

4V Eÿþêâ�üCþÚõCþ�����©Û

´��Ï^§S§?n²ï½Ø²ï�OÚEÿþ§�«Ú��( change over) �O"

ÑÑ�)µÏ�Y²þ��½�f��§�f����©Û§õCþ©Û§Ó�üCþ!

Eÿþ±9õCþ©Û§�é5?n,
/ª�êâ"�§u�^r�½�'uÏ

fY²½�fþ�m�é'§^r�½���z�A"

5V k(����
�Ø²ïEÿþ�.

�é��a¢��OÚ�.?1Eÿþ©Û§�)@
���
�A½/ª��O

ÚØ��]�"¦^ML ½REML �{��£8Ú����O"¢��OµLongitudinal

studies ±9Eÿþ¢�¶²ï½Ø²ï�O§�)du"�*	Úå�Ø²ï§�

C�Cþ"���(�§����½�)µEÜé¡(Compound symmetry)§��g£

8§Banded ½��g£8§(��½Â(��ëêz)"I�N\Ñ\�kµÏf©Û§

�Å�A§�5�.§̂ r½Â�FORTRAN f§S"

8V ��·Ü�.��©Û– �f���Ó

é?Û�f���Ó����O?1��©Û§X«@!��½Ü©i@Ú���O

?1��©Û§�A�±´�½�!·Ü�(�)Eÿþ) Ú�Å�"8V Ø¦^©|

Cþ«©©|§Ø�3GROUP ã"ÑÑSNµ¹Ï"þ����©ÛL§��©þ�

O§�fþ�!>�þ�!�{§±9Ù§�À�ÚOþ"

CA éA©Û

´��õCþ&¢5êâ©Û§S§̂ urªêL=¤ã«"CA éªêL'éÝ�©

©)aquëYCþ�Ì¤©©Û"CA ¦^�êâ�ª�±´P¹!IP�fªê!

ªêL"

DM êâ+n

�pªêâ?n§S§�BMDP��§S´oN�§DM¦^BMDP©�ÚASCII©�§

Ö�õP¹a.Ú�g©�"ÙõUkµn�L§Ü¿©�§��o«¼êÄ�êâ&

E§Ø ÚØØ üP¹ÚõP¹êâp�L§§üS!=�"�<!êâ�Ñ§w«

P¹(�§O�nÜÚOþ"
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=N>~6.5�êâ"

1 49 1 26 1400 0 54 2 1 79 95 1 66 54 1.08

2 5 1 27 262 1 55 60 1 9 52 1.51 80 481 0 25 46 1.41

3 15 1 0 54 1.11 28 71 1 70 54 0.47 56 941 0 66 38 0.98 81 444 0 5 52 1.94

4 38 1 35 40 1.66 29 34 1 57 148 1 82 427 0

5 17 1 30 851 1 15 44 1.58 58 342 1 20 48 1.82 83 79 1 31 53 3.05

6 2 1 31 15 1 59 915 0 77 41 0.19 84 333 1 36 42 0.60

7 674 1 50 51 1.32 32 76 1 16 64 0.69 60 52 1 2 49 0.66 85 4 1

8 39 1 33 1586 0 50 49 0.91 61 1 1 86 396 0 7 48 1.44

9 84 1 34 1571 0 22 40 0.38 62 68 1 87 109 1 59 46 2.25

10 57 1 11 42 0.61 35 11 1 63 841 0 26 32 1.93 88 369 0 30 54 0.68

11 152 1 25 48 0.36 36 99 1 45 49 2.09 64 583 1 32 48 0.12 89 206 1138 51 1.33

12 7 1 37 65 1 18 61 0.87 65 77 1 11 51 1.12 90 185 1159 52 0.82

13 80 1 16 54 1.89 38 4 1 4 41 0.87 66 31 1 91 339 1

14 1386 1 36 54 0.87 40 1407 0 40 48 0.75 67 284 1 56 19 1.02 92 339 0309 45 0.16

15 0 1 41 1321 0 57 45 0.98 68 67 1 2 45 1.68 93 264 0 27 47 0.33

16 307 1 27 49 1.12 42 2 1 69 669 0 9 48 1.20 94 164 1 3 43 1.20

17 35 1 43 1 1 70 29 1 4 53 1.68 96 179 0 12 26 0.46

18 42 1 19 56 2.05 44 39 1 71 619 0 30 47 0.97 97 130 0 20 23 1.78

19 36 1 45 44 1 0 36 0.0 72 595 0 3 26 1.46 98 108 0 95 28 0.77

20 27 1 17 55 2.76 46 995 1 1 48 0.81 73 89 1 26 56 2.16 99 20 1

21 1031 1 7 43 1.13 47 71 1 20 47 1.38 74 16 1 4 29 0.61100 38 0 37 35 0.67

22 50 1 11 42 1.38 48 8 1 75 1 1 101 30 0

23 732 1 2 58 0.96 49 1141 0 35 36 1.35 76 544 0 45 52 1.70102 10 0

24 218 1 82 52 1.62 51 284 1 31 48 1.08 77 20 1 103 5 1

25 1799 0 24 33 1.06 52 101 1 78 514 0209 49 0.81
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§7.1 SYSTAT A^V�

1983cLeland WilkinsonÒ®²Pk�ÅþSYSTAT��"{²CP/M!MS-DOS!VAX/VMS,

UNIX, DATA General, NCR Tower, IBM PCoNÅ9Apple Macintosh XÚ"SYSTAT 3.0 Ú4.1

©O´SYSTAT úi1986 cÚ1989 cíÑ��¬"§��A�����"SYSTAT �wÍ�

A:´�¬zõU§8cSYSTAT �kWindowse��¬§XSYSTAT for Windows 5.0Ä�þ

�±�k��¬zA�"

SYSTAT 3.0 XÚd12 ��éÕá�õU�¬|¤§ù
�¬�©¤êâ?n�¬ÚÚ

O�¬"SYSTAT �êâ+n�¬´DATA§§^uSYSTAT �êâý?n¿r	Üêâ©

�XASCII!dBASE!Lotus �ª§^uÙXÚ©�"DATA �¬±	��¬´^�ÚO©Û

�"3ÚO?nL§¥§k�
ÚO�¬�U�)�;O�(J�SYSTAT êâ©�§éÓ

��SYSTAT ©��êâ§�±3õ�ÚO�¬¥¦^§?1ØÓ�ÚO?n"

SYSTAT Ù§��¬kProbit!LogitÚScore�"PROBIT ¦^\È��©Ù�O�©

aCþ��A¼ê§§´��4�q,§S§�±gÄ�)åCþÚMGLH ¥Ù§�A

�"LOGIT é�©aêâ½õ©aêâ?1õ�logit �.©Û§�±?n����.Úê

â"SCOREJø�
u�nÜÚOþ§��5Xê±9item analysis!Rasch�.!õ�ÀJ

½ü4ºÝ( bipolar scales) ¯K"REPORT WRITER ´��ÆÚûÖ�w�O�§k�

ªÑÑ!IKØ¥!nÜÚOþ±9�<Åi.��",	§kz��>.!��!1°�

�"êiÚiÎG�±©O½�ª�<"STAT/TRANSFER �¬Jø
�«�B��{§

U
3SYSTAT, LOTUS, SPSS/PC§ÚSTATA�m=�êâ§äNö�ØL´{ü�èüÀ

J"LAZERTE EDITOR´��p�êâ?6ì§I�8087½80287êÆ�?nì"Macintosh

��)e.ªèü!I�!±9}b���Ù§Macintosh ^����"Mainframe �: DEC

VAX 11/780!MicroVAX ÚHewlett-Packard 9000 �.Åþk�A��¬§IBM �.Å��

u1986 c¢¯"

§7.1.1 $1

A5¿u�CONFIG.SYS©�Ú��Ú�©�(¶�SYSTAT)§,	�3AUTOEXEC.BAT

©�¥�SYSTAT§S�´»`²§XµPATH C:\DOS;C:\SYSTAT;D:\wp513M�þ$1SYSTAT

é{ü§3DOS Ú���§u�8¹e�\µC:\ >SYSTAT ù��w�d/#0iÎ|¤

�SYSTAT i�Ñy§U£��=?\SYSTAT èü"���\T�¬?Ò½¶¡�U£�

=�"~X�N^STATS�¬K�\µ

> 3 ½

> STATS

ù�¶4�¶§u¶4.Ü��K2gÑySYSTATJ«Î/>0§=L²®?\§S�

¬"3èüXÚ¥�±¦^HELP ÚSUBMIT ·-Ï¦�ÏÚ$1·-©�"lèü½§S

�¬�£DOS XÚ§̂ QUIT ·-"

SYSTAT����¬�±©O$1§Xµ

A>DATA

?\êâ+n�¬"5¿ü��¬�$1AkDATA.DEF ©��3"
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§SN\S��§¶4þÑyd/#0iÎ|¤�SYSTATi�§��e�Ñy�Þ/>0

J«Î§d�`²®?\SYSTAT XÚ§=�m©ó�"l��§S�¬=\,��§S�

¬�§���kòÑ�c�¬(^QUIT ·-)§,�2N\,��¬"XJ¤¦^�§SØ

3Ó�Ü^�þ§K7L��B °Äìþ�^�"

3SYSTAT ��1èüþJ\Ù§§S�´�U�§ù�A?6©�SYSTAT. DEF. �

½�SN�)·-¶!k�©�¶!�1½õ1��Ï&E"·-¶c�±@§7L^��§

©�¶Al1��m©§e¡´��~f"

@WORDPERF \WP\WP.EXE

·-WORDPERFé^WordPerfect?1©i?n§¦^§5)¤SYSTAT�·-©�½

Ù§©�"©�¶A´DOS ���1§S"

SYSTAT �ã¦^�´IBM *Ðã/iÎ8"����<ÅØU�<ù�ã/8"Ï

d§�l�<ÅþÑÑã/§7LUCÛ¹ã/��"=¡E¦^IOASCII iÎ8"KI

òDATA �¥�¶�DATA.DEF ©��¶�GENERIC.DBF ©�¶p�"

SYSCROLL �±èAXÚ?1L�ö�"§S#N3S�¥���õÊ¶�ÑÑ§d

u�æ^��Àªw«§¤±$1�Ý�ú§�Ø�DOS �Ù§·-Àâ"¦^DOS Ï~

��{$1SYSCROLL. EXE §%@��o¶SN§�±¦^SYSCROLL 2 ½SYSCROLL 9

��5N!¶ê"

§S73�§¦^Ctrl- è5-¹SYSCROLL§Ù�õU�kµ
PgUp - þE�¶ Up arrow - þò�1 Home - I�ºÜ

PgDn - e��¶ Dn arrow - eò�1 End - I��.
2g¦^Ctrl- K�£$1�§S"

§7.2 SYSTAT ·-Ú�¬

§7.2.1 SYSTAT ·-

?\SYSTAT �¬�§w«ì¶4þ¬ÑySYSTAT i�§¿w«’>’"ù�§Ò�±�

\T�¬�·-§·-O�Å?1�A�ö�"e·-��§�1�Øe§�3ù1(å?

���ÏÒ§L²·-�Ñ\�§,�=e�1UYÑ\"

". ·-A:

SYSTAT �·-ke9�©"�\9·-§O�Åá=�1§¿�Ñ�1(J"�\

e·-�§O�Å¿Øá=�1"¢Sþ�\e·-§�´�
,«ÀJ§½�½
,�^

�"��/`§e·-�gS�±?¿§�7L3�\��9·-�c§r¤I��e·-

�Ü��"éuSYSTAT �·-§O�Å�E@Ùcü�i1"Ïd§Ñ\·-�§�±�

�\·-�cü�i1"

3SYSTAT XÚ¥§¤k�¬ÑU^USE ·-Ö�SYSTAT ©�¥êâ§^SAVE ·

-5��êâ§��kêâ�¬U
Ö�5gÙ¦å»�êâ"

#. ú^·-

3SYSTAT ¥§k
·-�±3¤k��¬¥¦^§ù
·-¡�ú^·-"~^�ú

^·-kµ

1. BYµ�½��½õ�©|Cþ§·-�ª�µ

BY <Cþ> [, <Cþ>,<...>] . Xµ
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BY AGE (�½ê�CþAGE �©|Cþ)

BY SEX,NAME$ (�½CþSEX ÚCþNAME$ �©|Cþ)

BY·-�¡�Cþ7L´²LüS�"#^USE·-�m©�½�\���¡

ÃCþ�BY ·-Ñ���±c�½�©|Cþ"

2. FORMATµ5½ÑÑêâ�ê:�� ê§·-�ª�µ

FORMAT=5 (5½�35 �ê)

FORMAT=3 (5½�33 �ê§=%@�)

FORMAT ·-�¡�êiØ��u0§Ø��u9"

3. HELPµÑÑ�Ï&E§·-�ª�µ

HELP [<·->]§Xµ

HELP (w«k'�¬��Ï&E)

HELP BY (w«k'BY·-��Ï&E)

4. OUTPUTµ�½ÑÑC�§·-�ª�µ

OUTPUT * (�½wªì�ÑÑC�)

OUTPUT @ (�½�<Å�ÑÑC�)

OUTPUT <©�>§Xµ

OUTPUT RESULT (ïáASCII è�^�©�RESULT.DAT§�;ÑÑ(J)

���\OUTPUT ·-§d��ÑÑ(Jòl�½C�ÑÑ"

5. QUITµª�SYSTAT �$1"·-�ª�µ

QUIT

6. SAVEµïá��#�SYSTAT êâ©�§�ª�µ

SAVE <©�>§Xµ

SAVE MANOVA (ïá¶�MANOVA.SYS �êâ©�)

ØIÑ\©��*Ð¶’.SYS’§SAVE ·-¬gÄ/\þ"

7. SELECTµ5½��½õ�ÀJêâ�IO§·-�ª�µ

SELECT <Cþ>=<ê�><iÎCþ>=<iÎG>< ... >

SELECT STATE$=’NY’

SELECT REGION=4 STATUS=2

�\�¡ÃÀJIO�SELECT ·-���±c¤��5½"

8. SUBMITµl*Ð¶�’.CMD’�·-©�¥�Ñ·-¿�1"·-�ª

SUBMIT <©�>§Xµ

SUBMIT MYFILE

�\ù�·-�§O�ÅÒÏé©�MYFILE.CMD§¿�g�1©�¥�¤k·

-"
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9. USEµ�m��®�3�SYSTATêâ©�§·-�ª�µ

USE <©�>§Xµ

USE OLDFILE (�m©�OLDFILE.SYS§O�Ö�êâ)

�1USE·-òw«��m�êâ©��¤kCþ¶¡"

10. WEIGHTµ�½���êCþ§·-�ª�µ

WEIGHT=<Cþ>§Xµ

WEIGHT=NUMBER (�½CþNUMBER ��êCþ)µ

�kQUIT ·-´9·-§Ù{þ�e·-"

$. SYSTAT ©�ÚCþ

SYSTATXÚko«©�µSYSTATêâ©�§ASCIIè�iÎ©�§SYSTAT·-©�

ÚSYSTAT ���©�"o«©��*Ð¶©O�.SYS .DAT .CMD Ú.TMP"SYSTAT ¥�

©�¶d1–8�i1½êi�¤§�7L´i1�Þ"�
`²©��¤3�°Äì§�±

3i1Úêi|¤�¶ic¡\þ°ÄìÎ"3SYSTAT¥ØIÑ\©��*Ð¶§O�Å

¬gÄ\þ"

SYSTAT¥�Cþküaµê�.CþÚiÎ.Cþ"ê�CþÙ��þ�ê�§i

ÎCþ���þ�iÎ"ê�Cþ¶��¤�©�¶�Ó§d1–8�i1½êi|¤§ØÓ

�?´3Cþ¶¥�±¦^iÎ’ ’"iÎCþ¶´3ê�Cþ¶��2\þ��iÎ’$’"

3SYSTAT¥§ÃØê�Cþ½´iÎCþÑ�±\þ�õü ê�eI§¿�3�


·-¥��±�½eI���"

§7.2.2 êâÚÚO�¬

"DATA �¬

DATA �¬´SYSTAT ^��¥���êâ�¬"§U
�É5g��§ASCII è©�

Ú®�3�SYSTAT ©��êâ§²L�n\ó§)¤#�SYSTAT êâ©�"

1. DATA �¬�·-

(a) APPENDµòü�äk�ÓCþ�SYSTAT ©�Gë§Gë)¤êâ©�~ê�ü

©�êâ~ê�Ú§·-�ªµ

APPEND <©�> <©�>§Xµ

APPEND FILE1 FILE2 r©�FILE2.SYS J\�©�FILE1.SYS"

(b) DELETEµíØ�c~êâ"

(c) DROPµíØ�½�Cþ§·-�ªµ

DROP <Cþ> [,<Cþ>,< ... >]§Xµ

DROP SEX,NAME$ (íØê�CþSEX ÚiÎCþNAME$)

(d) EDITµ?\�¶4?6ì§·-�ªµ

EDIT [<©�>]§Xµ

EDIT (?\?6ì§?6�|#êâ)

EDIT AFILE (?\?6ì§?6©�AFILE.SYS �êâ)
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(e) GETµ�m��*Ð¶�.DAT �ASCII è©�§·-�ªµ

GET <©�>§Xµ

GET ASCFILE (�mASCII è©�ASCFILE.DAT )

(f) IFµ5½��'�^�§¿�äÙ´Ä÷v§·-�ªµ

IF <^�> THEN <·->§Xµ

IF CASE=4 THEN LET AGE=39

(g) INPUTµ5½Ñ\êâ�Cþ�ê§±9�Cþ�¶¡Ú5�§·-�ªµ

INPUT <Cþ>[,<Cþ>,< ... >]§Xµ

INPUT AGE NAME$

(h) LET:O�L�ª�§D�Cþ§·-�ªµ

LET <Cþ>=<L�ª>§Xµ

LET LAGE=LOG(AGE) (O�CþAGE �éêD�CþLAGE)

(i) LIST:ÑÑ©�¥¤k½Ü©Cþ�êâ§·-�ªµ

LIST [<Cþ>,< ... >]§Xµ

LIST (ÑÑ©�¥¤kCþ�êâ)

LIST AGE,NAME$ (ÑÑ©�¥CþAGE ÚNAME$ �SN)

(j) LRECL:5½�aÑ\êâ�Ö��Ý§·-�ªµ

LRECL=<ê�>§Xµ

LRECL=256 (éz~êâ§Öc256 �fÎ§�¡�ØÖ)

d·-�"���80§=z~êâ�Öc80 �fÎ"

(k) PUT:ïá��*Ð¶�.DAT �ASCII è©�§·-�ªµ

PUT <©�>§Xµ

PUT ASCFIL (3^�þïá©�ASCFIL.DAT)

(l) RUN: �1d·-�c�e·-¤5½�?Ö§·-�ªµ

RUN

(m) SORT:ò©�¥¤k½Ü©Cþ�êâ§UÙ����§l���üS"·-�ªµ

SORT[<Cþ>,< ... >]§Xµ

SORT (ò©�¥¤kCþ�êâüS)

SORT AGE (ò©�¥CþAGE�êâüS)

(n) USE: �mSYSTAT ©�§�½�Ö�êâ�Cþ¶¿ëü�SYSTAT ©�¥�¤k

½Ü©Cþ§·-�ªµ

USE <©�>[<Cþ>,< ... >][<©�>[<Cþ>,< ... >]]§Xµ

USE DATAFILE (�m©�DATAFILE.SYS)

USE DATAFILE(AGE,NAME$) (�½©�DATAFILE.SYS¥AGE§NAME$��

Ö�êâ�Cþ)

USE FILE1,FILE2 (¿ë©�FILE1.SYSÚ©�FILE2.SYS�¤kCþ)

USE FILE1(AGE) FILE(NAME) (ò©�FILE1¥�CþAGEÚ©�FILE2 .SYS

¥�CþNAME ¿ëå5)
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(o) NEW: ��3d�c�¤k·-§¿�Øêâ�m§·-�ªµ

NEW

±þ15 ^·-¥§APPEND,RUN ÚNEW ·-´9·-§Ù{þ�e·-"

2. l��Ñ\êâ

l��Ñ\�êâ§kü«�{µ

(a) 3DATA �¬¥��Ñ\"

3ö�XÚG�e§?\DATA �¬",��\µ

SAVE MYFILE

INPUT AGE NAME$

RUN

ù�¶4w«µ

INPUT DATA ONE CASE AT A TIME AFTER PROMPT ARROW

y3�±Ñ\êâ"5¿U~Ñ\§�1Ñ\�~§z1"�AU�e£�

�"Ø��’>’"e¡´¶4þw��Ñ\SNµ

>33 YANGHONG

>22 WANGWEI

>24 LIMING

>36 ZHANGJIE

>26 YUANPING

>37 LIZHIQIANG

>42 WANGHONG

êâÑ\��§A3e��’>’Ñy��§�\’˜’"ù�Aw�µ

7 CASES AND 2 VARIABLES PROCESSED

SYSTAT FILE CREATED.

WORKSPACE CLEAR FOR CREATING NEW DATASET

�d§��S¹2�Cþ7~êâ�SYSTAT©�Ò�ïá3^�þ§Ù¶i�MYFILE.SYS"

XJ�w�eÑ\�êâ§Ñ\·-µ

USE MYFILE

¶4þw«µ

SYSTAT FILE VARIABLES AVAILABLE TO YOU AREµ

AGE NAME$

Ï��´{ü/w�eêâ§¤±�I2�\Xe·-µ

LIST

RUN

ù�¶4þÑyµ
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AGE NAME$

CASE 1 33.000 YANGHONG

CASE 2 22.000 WANGWEI

CASE 3 24.000 LIMING

CASE 4 36.000 ZHANGJIE

CASE 5 26.000 YUANPING

CASE 6 37.000 LIZHIQIANG

CASE 7 42.000 WANGHONG

c¡�\�·-§RUN ´9·-§Ù{þ�e·-"

(b) |^�¶4?6ìÑ\"

3DATA�¬¥k���¶4?6ì§|^§�±é�B/ïáSYSTAT©�"

3DATA�¬¥§�\EDIT·-=�?\�¶4?6ì"?\?6ì§¶4þ

¬Ñy��êâL�§1I3Cþ¶1þ"ÄkUe¡^SÑ\¤kCþ¶µ

’AGE <Enter> ’NAME$ <Enter>

,�U<Home>�¦1I=�êâ«�þ�"2m©Ñ\êâ§U~Ñ\§z

Ñ\��êâÒAU�e£��"¢SÑ\^S�µ

33 ’YANGHONG <Enter>

22 ’WANGWEI <Enter>

24 ’LIMING <Enter>

36 ’ZHANGJIE <Enter>

26 ’YUANPING <Enter>

37 ’LIZHIQIANG <Enter>

42 ’WANGHONG <Enter>

êâÑ\�
AU<Esc>�§¦1I=�·-1§,��\SAVE MYFILE òÑ\

�êâ�\©�MYFILE.SYS"���\QUIT ·-òÑ�¶4?6ì"

3. ASCII è©�êâ�=�

�
¢y�Ù¦^��êâ��§��êâ���8�§DATA �¬Jø
ASCII è©

��SYSTAT ©��p=��õU"

(a) ASCII è©�=�¤SYSTAT ©�"Äk§u��=��^�©�´Ä�ASCII è

©�"d	§�A�y©�*Ð¶�.DAT",�§3ö�XÚG�e�êâ�¬�

¶i§?\DATA �¬§�\Xe·-µ

GET ASCFILE

INPUT AGE NAME$

SAVE MYFILE

RUN

ù�§��¶�ASCFILE.DAT�ASCIIè©�Ò�=�¤SYSTAT©�MYFILE.SYS"

eASCII è©�k
êâ��ê�L80 �('X�õ´236 �)§KA39·-RUN

�cÑ\µLRECL=236
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(b) SYSTAT ©�=�¤ASCII è©�"

ù�=���{é{ü§�I3DATA �¬¥�\Xe·-µ

USE MYFILE

PUT ASCFILE

RUN

Ò�òSYSTAT ©�MYFILE.SYS =�¤ASCII è©�ASCFILE.DAT"

4. SYSTAT ©��2\ó

3¢SÚO©ÛL§¥§~~I�é®�3�SYSTAT©��êâ#�n§²L

��|Ü§\ó¤#�SYSTAT©�"

(a) é��SYSTAT ©��2\ó"

3DATA �¬¥�é��SYSTAT ©�¥�êâ§¢�üS§=�§íØCþ

½êâ�ö�"

�üSµ3DATA �¬¥�\Xe·-µ

USE MYFILE

SORT AGE

SAVE AGESORT

RUN

Ò�ò©�MYFILE.SYS �êâ§UCþAGE ê���§l���üS¿�\#

�SYSTAT ©�AGESORT.SYS"

�=�µ|^=�·-LET�ò©�¥�ê�CþX=�¤§�,«¼êf(X)§

¼êf(X) �^$�ÎòCþÚIO¼êë�å5�L�ª"e¡�·-µ

USE DATAFILE

LET SAGE=SQR(AGE)+.5

SAVE AGESQR

RUN

ò©�DATAFILE.SYS �¹�CþAGE§¦Ù²��\þ0.5 ��#�CþSAGE§

¿�\#�SYSTAT©�AGESQR.SYS"

SYSTAT ¥�IO¼ê9$�Îkµ
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IO¼ê $�Î

SQR(X) ²��¼ê + \Ò

LOG(X) g,éê¼ê - ~Ò

EXP(X) �ê¼ê * ¦Ò

ABS(X) ýé�¼ê / ØÒ

SIN(X) �u¼ê ˆ ¦�Ò

COS(X) {u¼ê < �uÒ

TAN(X) ��¼ê = �uÒ

ASN(X) ��u¼ê > �uÒ

ACS(X) �{u¼ê <> Ø�uÒ

ATN(X) ���¼ê <= �u½�uÒ

INT(X) ��¼ê => �u½�uÒ

�íØCþµXµ

USE DATAFILE

SAVE AGEFILE

DROP NAME$

RUN

=�íØ©�DATAFILE. SYS¥�iÎCþNAME$§¿ò(J�\©�AGEFILE.SYS

¥"

�íØÜ©êâµ|^^�·-IF5½íØêâ�^�§,�^íØ·-DELETE

rÎÜ^��êâíØK"Ñ\·-µ

USE DATAFILE

SAVE AFILE

IF CASE>5 THEN DELETE

RUN

Ù�1(JµíK
©�DATAFILE.SYS ¥�16§7 ~êâ§¿r��íØ�êâ

�\©�AFILE.SYS ¥"

(b) éü�SYSTAT ©��2\ó"

3DATA �¬¥§�±òü�SYSTAT ©��êâ¿ë½Gë"

�Ü¿©�µòü�©��Cþ¿�§Ü¤���)¤kCþ�#©�"eü

©��CþØ�Ó§K#©��Cþ�ê´ü�©�Cþ�ê�Ú"¿ë©��·

-Xeµ

USE FILE1 FILE2

SAVE ALLFILE

RUN

d·-S��ò©�FILE1.SYSÚFILE2.SYS�êâ¿ëå5§�\#©�ALLFILE.SYS

¥"

�J\©�µòü�äk�ÓCþ�©�^Sq�§/¤��#©�"#©�

�êâ~ê´ü�©�êâ~ê�Ú"^�©��·-Xeµ
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SAVE ALLFILE

APPEND MANAGE1 MANAGE2

RUN

d·-S��ò©�MANAGE1.SYS ÚMANAGE2.SYS �êâ^�å5§�\©

�ALLFILE0.SYS¥"

5. êâ�?U

éu®ïá�SYSTAT ©�¥��Øêâ§�±^e¡ü«�{?Uµ

(a) |^�¶4?6ì?U

3DATA �¬§�\�k©�¶�EDIT ·-§O�År©�¥�êâÖ\�

¶4?6ì"ù�Ò�±¦^1I£Ä�§r1I£����?Uêâ� �þ§

Ñ\�(�êâ"ù����Ø�êâÒ?U�
"�gEþãÚ½§��©�

¥¤k�ØêâÑ?U�."�\SAVE ·-§r?U��êâ�\��#©�"

��^QUIT ·-òÑ�¶4?6ì"

(b) |^^�Ú=�·-?U

3DATA �¬¥§�m�?U�©�§^^�·-IF Ú=�·-LET |Ü¦

^§?U�Øêâ"'X§©�DATAFILE.SYS ¥14 ~CþAGE ��A´39§C

þNAME$ �’ZHANGJIE’ A�’GAODA’"�±U�§�\Xe·-

USE DATAFILE

IF CASE=4 THEN LET AGE=39

IF NAME$=’ZHANGJIE’ THEN LET NAME$=’GAODA’

RUN

#GRAPH �¬

GRAPH �¬´��ÚO�¬§§Ì�õU´�âSYSTAT ©�¥�êâ§Uì¦^ö

�±ã·-±��«ÚOã§¿ÏL�½ÑÑC�ÑÑ"GRAPH �¬Q�±±�~^�Ú

OãXµ��ã§^ã§Ñ:ãÚVÇã¶��±±��
��¦]�#.ÚOã§Xµª

�ãÚÝªã"d	§eêâ´õ|�§��¦^BY·-�½©|Cþ§±��|�ÚO

ã"

BARµ±�¤k½Ü©�½�ê�Cþ§iÎCþ�^ã"·-�ªµ

BAR [<Cþ><Cþ>< ... >][/CUM LOW=¡ê�¿ WIDTH=¡ê�¿] . X

BAR (é©�¥¤kCþ�±���^ã)

BAR TYPE,MONTH$ (±��½CþTYPE, MONTH$�^ã)

BAR TYPE/CUM (±�ê�CþTYPE�\O^ã)

·�^�|'u��ó��þ�êâ5`²±�ÚOã�äNÚ½"êâ®²�\¶

�HOSPITAL.SYS�êâ©�¥§§¹8�Cþµk�Ç(X1)§¾kÇ(X2)§²þ4�F(X3)§

¾K±=Ç(X4)§¾K¦^Ç(X5)Ú©|Cþ(GROUP)"e¡Ò´3DATA �¬¥�Ñ�ù

|êâ§��´12 ~"

X1 X2 X3 X4 X5 GROUP

CASE 1 94.270 2.020 15.990 17.750 84.190 1
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CASE 2 94.060 2.080 14.230 16.480 82.680 1

CASE 3 95.080 1.570 13.240 20.090 81.680 2

CASE 4 94.480 2.010 15.360 16.390 80.160 2

CASE 5 94.740 1.850 15.810 17.770 83.510 2

CASE 6 94.940 1.810 16.580 16.960 83.570 2

CASE 7 95.250 1.820 16.800 16.630 83.900 2

CASE 8 93.430 2.410 15.860 17.240 81.570 1

CASE 9 94.120 2.000 16.000 16.120 82.240 1

CASE 10 93.360 2.080 16.120 17.150 83.360 1

CASE 11 94.090 2.120 16.240 16.030 83.340 1

CASE 12 96.000 1.800 16.120 16.220 82.420 2

¢Sþ§3GRAPH �¬¥§±�ÚOã��{�~{ü"·���^USE ·-�m�¹�

±ãCþ�©�§Ò�±�âÚO©Û�I�§�\ØÓ�±ã·-§O�Åòá=�1�

\�z^±ã·-§é�½�Cþ±��A�ÚOã§¿r(Jl�½�ÑÑC�þÑÑ

Ñ5"

e¡^HOSPITAL.SYS ©�¥�êâ±�ÚOãµ

?\GRAPH �¬§�\·-USE HOSPITAL§�m�?n�©�§Ñ\±ã·-±�

�A�ÚOã"X�±�CþX1���ã§�I�\·-HISTOGRAM X1"

XJ·��?�Ú�	CþX1�©Ù´Ä���©Ù§�±±�ù�Cþ���VÇ

ã"=�\·-PPLOT X1§�1(JòÑy3w«ìþ"

|^BAR ·-±�^ã"X±�X1 �^ã§·-�µ

BAR X1/LOW=93,WIDTH=1 (X1�����93, |å�1)

Ù§±ã·-�¦^�{��aq"

$STATS �¬

STATS�¬´��Ä�ÚO�¬"§�Ì�õU´O��«ÚOþ§Xµþ�(MEAN)§

IO�(SD)§ ÝXê(SKEWNESS)§¸ÝXê(KURTOSIS)§4��(MAX)§4��(MIN)§

�å(RANGE)§��(VARIANCE)§IOØ(SEM)ÚêâÚ(SUM)"éu©|êâ§STATS�

¬Ø=�±O��|�ÚOþ§�Ué�|�þ��t-u�½��©Û"

1. STATISTICSµO�¤k½Ü©�½Cþ�ÚOþ"�ÑÑ�ÚOþkµþ�§IO�§

IOØ§ ÝXê§¸ÝXê§���§���§�Ý§��ÚoÚ"·-�ª�µ

STATISTICS [<Cþ>< ... >] [/MEAN SD SEM SKEWNESS KURTOSIS MAX MIN

RANGE VARIANCE SUM]§Xµ

STATISTICS (O�©�¥¤kê�Cþ�þ�§IO�§4��Ú4��)

STATISTICS TREAT/MEAN SEM VARIANCE (O�CþTREAT �þ�§IOØ§

��)

2. TTESTµé�½Cþ��étu�½©|tu�"�ªXe

TTEST <Cþ> [<Cþ>< ... >][∗ <Cþ>]§Xµ

TTEST X1 X2 (òCþX1ÚX2�¤é§��étu�)

TTEST X*SEX (�âCþSEX©|§éCþX �©|tu�)
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TTEST X1 X2 X3 (òn�CþX1§X2§X3 üü�é§©O��étu�)

TTEST X Y*SEX (�âCþSEX ©|§©OéCþX§Y�©|tu�)

þ¡ü^ÚO·-þ�9·-"

3. PRINTµ5½(JÑÑ��?"Ù·-�ªXeµ

PRINT=SHORT (5½==ÑÑÄ��O�(J)

PRINT=LONG (5½ØÄ�(J�	§�ÑÑ��[�&E)

ù´�^e·-"Ø3STATS�¬¥�¦^	§§��±3�¡0��A��¬¥

¦^"

±e^©�HOSPITAL.SYS`²¦^STATS�¬�ÚO·-"?\STATS�¬§�\·

-FORMAT=5,5½ÑÑ(J�3Ê �ê¶��Ò�±�Xe�ÚO?nµ

be·��O�©�HOSPITAL.SYS ¥�n�CþX1§X2§X3 �þ�§IO�§ Ý

Ú¸ÝXê§�\·-µ

USE HOSPITAL

STATISTICS X1 X2 X3/MEAN SD SKEWNESS KURTOSIS

O�(J:

TOTAL OBSERVATIONS: 12

X1 X2 X3

N OF CASES 12 12 12

MEAN 94.485 1.964 15.696

STANDARD DEV 0.763 0.212 1.008

SKEWNESS 0.310 0.218 -1.447

KURTOSIS -0.452 0.240 1.163

STATS�¬�±�©|t-u�Ú�ét-u�"e¡±��ó��þ�~§?1©|t-u�µ

USE HOSPITAL

TTEST X1*GROUP

3TTEST ·-¥©|�Cþ7L3(Ò�¡"©|t-u��(JXeµ

INDEPENDENT SAMPLES T-TEST ON X1 GROUPED BY GROUP

GROUP N MEAN SD

1.000 8 94.069 0.474

2.000 4 95.318 0.472

SEPARATE VARIANCES T = 4.312 DF = 10.0 PROB = .002

POOLED VARIANCES T = 4.306 DF = 10 PROB = .002

y3§·�w�eü|��ó��þX1,X2 X3�þ�§IO�Ú§��4�§��\e¡·

-µ
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USE HOSPITAL

BY GROUP

STATISTICS X1 X2 X3

BY ·-�½±CþGROUP��©|§cJ^�´GROUP ®üS"

XJ3·-STATISTICS �c§��\·-PRINT=LONG§Ø
��¤O��ÚOþ

	§��þê�O�wÍ5u�"

Ù¥BARTLETT TEST ´ü|m��à5u�§����O��´Bartlett k��¶e

~ê�u10 �§KU^O�����CqF �(APPROXIMATE F) "OVERALL MEAN ´ü

|Ü¿�þê"���1�T STATISTICS ´UPOOLED Tu�O��ÚOþ"

XJk��©�´U��½õ�©|Cþ©|�§�·��2ïá��©�r�|

�ÚOþ�å5§@o��ò·-SAVE!BYÚSTATISTICS�Üå5¦^§ÒU
�¤ù�

?Ö"e¡�·-S�

USE HOSPITAL

BY GROUP

SAVE MEANHOS

STATISTICS X1, X2, X3/MEAN

SAVE SDHOS

STATISTICS X1, X2, X3/SD

Ò�ò¤O��n�Cþ��|þ��\©�MEANHOS.SYS§rO��IO��\©

�SDHOS.SYS"5¿µdBY·-¤5½�z�|3#©�¥�´�~êâ"

$TABLES �¬

TABLES �¬�´��Ä�ÚO�¬§§�±�)�«�ê�L§¿U^éê�5�

.\±[Ü§��±éÙ[Ü(J�k�[Üu�"TABULATEµ�)�����½õ��

L"Ù�ª�

TABULATE <Cþ> [∗ <Cþ> ∗ < ... >] [ /FREQUENCY PERCENT ROWPCT

COLPCT LIST]§Xµ

TABULATE AGE (�)��UCþAGE ©|���ªêL)

TABULATE AGE*SEX (�)��UCþAGE§SEX ��©|���ªêL)

TABULATE AGE*SEX*STATE$ (�)��UCþAGE§SEX ÚiÎCþ

STATE$ ��©|�n�ªêL)

TABULATE AGE§SEX*STATE$ (�)ü���ªêL)

TABULATE AGE*SEX/PERCENT (�)��±oOê�©1���z©êL)

TABULATE AGE*SEX/ROWPCT (�)��±1ÜOê�©1���z©êL)

TABULATE AGE*SEX/COLPCT (�)��±�ÜOê�©1���z©êL)

TABULATE AGE/LIST (±�ü/ª�ÑªêL)

MODELµ�½��éê�5�.§^±[Üc¡TABULATE·-�)�L§¿éÙ(

J�[Üu�"

MODEL <Cþ> + <Cþ> + < ... > + <Cþ> ∗ <Cþ> + < ... > [/FITTED

DIFFERENCES RESIDUALS]§Xµ
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L 7.1 onó�µ©'�]�

�öµ© �Ì?µ©

� �� Ð

� 20 15 15

�� 30 30 20

Ð 25 30 15

MODEL AGE+SEX+AGE*SEX (5½�����.§é�½�ªêL[Ü§¿ÑÑ

[Ü�)

MODEL AGE*SEX (5½�����.§�c¡·-�Ó)

MODEL AGE+SEX (5½���Ñ�p�^����.)

MODEL AGE*SEX+AGE*STATE+SEX*STATE (5½���ÑCþAGE§SEXÚSTATE

��p�^�n��.)

MODEL AGE*SEX/RESIDUALS (5½�����.§é�½�ªêL[Ü§¿Ñ

Ñ�{�)

MODEL AGE*SEX/FITTED RESIDUALS (5½�����.§é�½�ªêL[

Ü§¿ÑÑ[Ü�Ú�{�)

¤¢n�LÒ´�ân�½5½�?Cþò�	é�©|§ê�|��	é��ê¼��

ªêL"

U��½5½�?Cþ©|���ªêL¡��L§�Ò´Ï~¿Âþ�ªêL"U

ü�½5½�?Cþ��©|���ªêL¡��L§�Ò´Ï~¤`�R x CL"e�

â©|�½5½�?Cþõuü�§K¡¼��ªêL�õ�L"

±e¡���L�~`²3DATA�¬¥ïá�)n�L�êâ©���{"ù´��

'u,��µdon<
ó��þ�N�]�"3µd�§d�öÚ�Ì?Ó��o¬µ

©§µ©(J©�Ð!��Ú�n��?"�L 7.1

Äk§�ü��?Cþ�¶§¿òÙ�?1?è"=

�Ì?µ© GRADE1 GRADE1=1 �

GRADE2=2 ��

GRADE3=3 Ð

�öµ© GRADE2 GRADE2=1 �

GRADE2=2 ��

GRADE2=3 Ð

,�§?\DATA �¬§Ñ\Xe·-µ

SAVE TABLE

INPUT GRADE1 GRADE2 FREQUEN

RUN

1 1 20

1 2 30
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1 3 25

2 1 15

2 2 30

2 3 30

3 1 15

3 2 20

3 3 15

þã·-ò3^�þïá��¶�TABLE.SYS�SYSTATêâ©�"5¿©�¥Øü��?

CþGRADE1ÚGRADE2�	§�k��ê�CþFREQUEN§§´��;��L�S�ª

ê�á�"

3·��~f¥§��fp�ªê´U�«AÏ�^SÑ\�§��±Øù��"̄ ¢

þ§3Ñ\êâ�§�f�±E§TABULATE·-¬gÄ/r�Ó�S�ªê\3�å"

�)N �L�äNÚ½´µk^USE·-�mêâ©�§,��\WEIGHT·-�½ª

êCþ§��Ñ\TABULATE·-�)¤Ï"�N �L"e¡±c¡ïá�TABLE.SYS ©

��~§�\·-µ

USE TABLE

WEIGHT=FREQUEN

TABULATE GRADE2*GRADE1

w«e¡(Jµ

TABLE OF GRADE2 (ROWS) BY GRADE1 (COLUMNS)

FREQUENCIES 1 2 3 TOTAL

-------------------------------

1 | 20 15 15 | 50

2 | 30 30 20 | 80

3 | 25 30 15 | 70

-------------------------------

TOTAL 75 75 50 200

XJTABULATE ·-\þ�A�ÀJ�§��±��±1ÜO§�ÜO½oÜO�©1�

z©êL"

éu��L5`§XJ3þ¡·-S�¥�TABULATE·-�c§��\
PRINT=LONG

·-§@o§·�Ø
�±���)�L�	§��±��ù�L�b�u��(J"�~

kµ

TEST STATISTIC VALUE DF PROB

PEARSON CHI-SQUARE 2.286 4 .683

LIKELIHOOD RATIO CHI-SQUARE 2.305 4 .680

MCNEMAR SYMMETRY CHI-SQUARE 9.500 4 .023

COEFFICIENT VALUE ASYMPTOTIC STD ERROR

PHI .1069
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CRAMER V .0756

CONTINGENCY .1063

GOODMAN-KRUSKAL GAMMA -.0203 .09709

KENDALL TAU-B -.0133 .06388

STUART TAU-C -.0131 .06283

COHEN KAPPA -.0093 .04845

SPEARMAN RHO -.0149 .07120

SOMERS D (COLUMN DEPENDENT) -.0134 .06395

LAMBDA (COLUMN DEPENDENT) .0400 .05813

UNCERTAINTY (COLUMN DEPENDENT) .0053 .00697

��L�b�u�KÌ��MODEL ·-?1�§=3�)L��§�\MODEL ·-

é�½�.?1b�u�§u��(JòÑÑ"·��±c¡��L�~§̀ ²��Lb�

u��Ú½§·-S��µ

USE TABLE

WEIGHT=FREQUEN

TABULATE GRADE2*GRADE1

MODEL GRADE1+GRADE2

(Jµ

MODEL WAS FIT AFTER 2 ITERATIONS.

TEST OF FIT OF MODEL

DEGREES OF FREEDOM = 4

PEARSON CHI-SQUARE = 2.29 PROBABILITY = .683

LIKELIHOOD RATIO CHI-SQUARE = 2.30 PROBABILITY = .680

%CORR �¬

CORR �¬§´��;�^5O�êâ8ÜSCþm��'½�qXêÝ
�ÚO�

¬"ÏLT�¬�O�(J�±�	�Cþ�'é§Ý§�?�Ú�ÚO?n�O�"y0

�Ê�·-µ

1. SSCPµO�©�¥¤k½�½ê�Cþ�lþ�²�Ú9�Cþm�lþ��ÈÚ§

·-�ªµ

SSCP [<Cþ>,<Cþ>,< ... >]§XµSSCP (O�©�¥¤kê�Cþ�lþ�²

�Ú9�ÈÚ) SSCP HEIGHT§WEIGHT (O�CþHEIGHTÚWEIGHT�lþ�²�Ú

9�ÈÚ)

2. COVARIANCEµO�©�¥¤k½�½ê�Cþ���9�Cþm����§·-�

ªµ

COVARIANCE [<Cþ>,<Cþ>,< ... >]§Xµ

COVARIANCE (O�©�¥¤kCþ���9���)

COVARIANCE HEIGHT§WEIGHT (O�CþHEIGHT ÚWEIGHT ���9��

�)
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3. PEARSONµO�©�¥¤k½�½ê�Cþm�PEARSON ¦ÈÝ
�'Xê§·-

�ªµ

PEARSON [<Cþ>,<Cþ>,< ... >]§Xµ

PEARSON (O�©�¥¤kê�Cþ��'Xê)

PEARSON HEIGHT§WEIGHT (O��½CþHEIGHT ÚWEIGHT ��'Xê)

4. SPEARMANµò©�¥¤k½�½ê�CþüS?�§O�SPEARMAN�?�'Xê§

·-�ªµ

SPEARMAN [<Cþ>,<Cþ>,< ... >]§Xµ

SPEARMAN (O�©�¥¤kê�Cþ��?�'Xê)

SPEARMAN HEIGHT§WEIGHT (O�CþHEIGHT ÚWEIGHT ��?�'Xê)

5. EUCLIDEANµO�©�¥¤k½�½ê�Cþm�î¼ål§¿^��¹þN �Ø�

Ù²þål§·-�ªµ

EUCLIDEAN [<Cþ>,<Cþ>,< ... >]§Xµ

EUCLIDEAN (O�©�¥¤kê�Cþ�²þål)

EUCLIDEAN HEIGHT§WEIGHT (O�CþHEIGHT ÚWEIGHT �²þål)

3CORR �¬¥§ÚO·-�¦^é{ü.���mêâ©�§Ò��\þãÚO·-

¥�?¿�^"O��Cþm��AÚOþ"e¡±O�PEARSON �'Xê�~?1?

Ø"±c¡���ó��þêâ�~§O�X1§X2 §X3 �m�PEARSON�'Xê§·-X

eµ

USE HOSPITAL

FORMAT=5

PEARSON X1 X2 X3

·-S�¥FORMAT=5 ´^55½ÑÑ(J��ê ê§O�(Jµ

PEARSON CORRELATION MATRIX

X1 X2 X3

X1 1.00000

X2 -0.80204 1.00000

X3 0.00503 0.27146 1.00000

NUMBER OF OBSERVATIONS: 12

XJ��3CORR �¬�;,�ÚO·-�O�(J�{§�I3�AÚO·-�c�\

/XµSAVE <©�¶>�·-"ù��Ò�±r�¡ÚO·-�O�(J(X�'Xê)§�

;3±SAVE·-¥�¡©�¶¿�¶�SYSTATêâ©�¥§|^SYSTAT¥�Ù¦�¬§�

±éù�©��êâ?1�«ÚO?n"e¡�·-´O�©�HOSPITAL ¥n�Cþ�

�'Xê§¿òÙ�\�½�¶�CORRHOS ©�¥§·-Xeµ

USE HOSPITAL

SAVE CORRHOS

PEARSON X1 X2 X3
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&MGLH �¬

MGLH�¬´��p?ÚO�¬"§Ø=U
�O�«üCþ½õCþ����5�

.�ëê§�U
éÙëê��5b�?1u�"Ïd§MGLH�¬�õU'�õê�£

8§S�r�õ"|^§�±éN´/?1{ü£8(��ÏCþé��gCþ�£8)§õ

�£8(��ÏCþéõ�gCþ�£8)ÚõÏCþ�õ�£8(õ�ÏCþéõ�gCþ

�£8)¶�«Á��O�ü�½õ���©Û¶±9Ù¦�
õ�ÚO©Û�{§XõC

þä¡©Û§�5�O©Û§;.�'©Û��"ùp0�Ù¥8 ^·-�õU9�ª"

1. CATEGORYµ�½��½õ�ê�Cþ�©|Cþ"¿�½©|��ê"·-�ªµ

CATEGORY <Cþ>=<ê�> [<Cþ>=<ê�>,< ... >]§Xµ

CATEGORY GROUP=3 (�½CþGROUP�©|Cþ§¿�½Ù|ê�n|)

CATEGORY GROUP=3 SEX=2 (�½CþGROUP ÚSEX �©|Cþ§¿�½Ù|

ê©O�n|Úü|)

2. MODELµ5½���5�.§·-�ªµ

MODEL <Cþ> [, <Cþ>,< ... >] = [CONSTANT+]<Cþ> [+ <Cþ> + < ... >

][+ <Cþ> ∗ <Cþ> + < ... >]§Xµ

MODEL Y=CONSTANT+X (�½��ÏCþY§gCþX �{ü�5�.)

MODEL Y=CONSTANT+X1+X2+X3 (�½��ÏCþY§gCþX1,X2,X3 ��5

�.) MODEL Y1,Y2,Y3=CONSTANT+X1+X2+X3 (5½õ�CþY1,Y2,Y3 �ÏCþ§

CþX1§X2§X3 �gCþ�{ü�5�.)

3. ESTIMATEµéMODEL ·-¤5½��5�.����¦�O"

4. STEPµéMODEL·-¤5½��5�.�ÅÚ£8§·-�ªµ

STEP [/ENTER=<ê�>§REMOVE=<ê�>]

STEP (UIOK�ENTER=.15,REMOVE=.15 �ÅÚ£8)

STEP /ENTER=.3§REMOVE=.3

5¿µÚ?Cþ(ENTER) �K�7L�u�uGÑCþ(REMOVE) �K�"

5. HYPOTHESISµ?\b�u�§S§I�b�u��m©§·-�ªµHYPOTHESIS

6. EFFECTµ�½�5�.¥��gCþ½��gCþ|Ü§±BéÙXê½Xê|Ü?

1b�u�§·-�ªµ

EFFECT=X (5½éCþX�Xê?1b�u�)

EFFECT=X*GROUP (5½éCþX,GROUP�Xê|Ü?1b�u�)

7. CONTRAST 5½��õ'�b�§±BéEFFECT ·-¤�½�Xê½Xê|Ü?

1õb�u�§·-�ªµ

CONTRAST <ê�>,<ê�>,<ê�> [, <ê�>,<ê�>,< ... >]. X

CONTRAST

1,-1,0,0

5µÑ\�ê��Ú7L�""
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L 7.2 ó�<
UåÚ)��Ç�©

Uå(X) )��Ç(Y) Uå(X) )��Ç(Y)

41 32 38 29

35 20 38 33

34 35 46 36

40 24 36 23

33 27 32 22

42 28 43 38

37 31 42 26

42 33 30 20

30 26 41 30

43 41 45 30

8. TEST U¤5½b�?1b�u�§·-�ªµTEST

±þ·-§Ù¥ESTIMATE,STEP,TEST·-´9·-§Ù{þ�e·-"

'uMGLH �¬�A^§·�ò0�XÛ¦^MGLH �¬¥�ÚO·-�?1£8©

Û"1. {ü£8

~µó�<
Uåÿ½�Ù)��Ç(L 7.2)

b�·�®²ïá
�¹ù
êâ�SYSTAT©�§Ù©�¶�LEVE.SYS©�¥�ü

�ê�Cþ©O�X ÚY"K�{ü£8�Ú½�µÄk?\MGLH �¬§�\·-µ

USE LEVE

MODEL Y=CONSTANT+X

ESTIMATE

w«ìw«e¡�(J

DEP VAR: Y N: 20 MULTIPLE R: .609 SQUARED MULTIPLE R: .371

ADJUSTED SQUARED MULTIPLE R: .336 STANDARD ERROR OF ESTIMATE: 4.769

VARIABLE COEFFICIENT STD ERROR STD COEF TOLERANCE T P(2 TAIL)

CONSTANT 1.016 8.710 0.000 1.0000000 0.117 0.908

X 0.734 0.225 0.609 1.0000000 3.260 0.004

ANALYSIS OF VARIANCE

SOURCE SUM-OF-SQUARES DF MEAN-SQUARE F-RATIO P

REGRESSION 241.766 1 241.766 10.629 0.004

RESIDUAL 409.434 18 22.746

--------------------------------------------------------------------

2.õ�£8
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L 7.3 13�;¾*	:�u¾Y²9¾ÏÆÏ�

*	:?Ò ;¾ÆÏ� u¾Y²

NO X1 X2 X3 X4 Y

1 7 26 6 60 78.5

2 1 29 15 52 74.3

3 11 56 8 20 104.3

4 11 31 8 47 87.6

5 7 52 6 33 95.9

6 11 55 9 22 109.2

7 3 71 17 6 102.7

8 1 31 22 44 72.5

9 2 54 18 22 93.1

10 21 47 4 26 115.9

11 1 40 23 34 83.8

12 11 66 9 12 113.3

13 10 68 8 12 109.4

~µ�N�
13�;¾*	:�,¾u¾Y²(Y)9�|¾ÏÆ*	�I(X1,X2,X3,X4)§

]��L 7.3"

¿b�êâ®�\MULREG.SYS©�¥"Kõ�£8�ö�Ú½�µ?\MGLH�¬§

,��\Xe·-

USE MULREG

MODE Y=CONSTANT+X1+X2+X3+X4

ESTIMATE

$�(JXeµ

DEP VAR: Y N: 13 MULTIPLE R: .991 SQUARED MULTIPLE R: .982

ADJUSTED SQUARED MULTIPLE R: .974 STANDARD ERROR OF ESTIMATE: 2.446

VARIABLE COEFFICIENT STD ERROR STD COEF TOLERANCE T P(2 TAIL)

CONSTANT 62.405 70.071 0.000 1.0000000 0.891 0.399

X1 1.551 0.745 0.607 .0259766 2.083 0.071

X2 0.510 0.724 0.528 .0039305 0.705 0.501

X3 0.102 0.755 0.043 .0213363 0.135 0.896

X4 -0.144 0.709 -0.160 .0035397 -0.203 0.844

REGRESSION 2667.899 4 666.975 111.479 0.000

RESIDUAL 47.864 8 5.983

----------------------------------------------------------------------

3.ÅÚ£8
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·�E±þ¡�;¾¾ÏÆïÄ�~"KÅÚ£8�$�Ú½�µ?\MGLH�¬§,

�¦^·-µ

USE MULREG

MODEL Y=CONSTANT+X1+X2+X3+X4

STEP/ENTER=.2,REMOVE=.2

ÑÑ(J:

STEPWISE REGRESSION WITH ALPHA-TO-ENTER= .200 AND ALPHA-TO-REMOVE= .200

STEP= 1 ENTER X4 R= .821 RSQUARE= .675

STEP= 2 ENTER X1 R= .986 RSQUARE= .972

STEP= 3 ENTER X2 R= .991 RSQUARE= .982

STEP= 4 REMOVE X4 R= .989 RSQUARE= .979

THE SUBSET MODEL INCLUDES THE FOLLOWING PREDICTORS:

CONSTANT

X1

X2

USE THESE PREDICTORS IN A NEW MODEL SENTENCE TO ESTIMATE THE

COEFFICIENTS.

STEP·-==ÑÑ
çÀÚ½§¿�Ñ
z�Ú�E�'XêÚû½Xê"����

�´3�½�wÍ5Y²e�3�ýÿÏf(=gCþ)§§S¡��f8(SUBSET)"�~�

kX1ÚX230.2Y²ekwÍ¿Â"�¦ù�£8�§��^MODEL �é\þù
ýÿÏ

f§,��\ESTIMATE ·-=�"

USE MULREG

MODEL Y=CONSTANT+X1+X2

ESTIMATE

ÑÑ(J:

DEP VAR: Y N: 13 MULTIPLE R: .989 SQUARED MULTIPLE R: .979

ADJUSTED SQUARED MULTIPLE R: .974 STANDARD ERROR OF ESTIMATE:2.406

VARIABLE COEFFICIENT STD ERROR STD COEF TOLERANCE T P(2 TAIL)

CONSTANT 52.577 2.286 0.000 1.0000000 22.998 0.000

X1 1.468 0.121 0.574 .9477514 12.105 0.000

X2 0.662 0.046 0.685 .9477514 14.442 0.000

ANALYSIS OF VARIANCE

SOURCE SUM-OF-SQUARES DF MEAN-SQUARE F-RATIO P
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L 7.4 [7�¥Ø���ßÝ

p��a p��a

��þ ?n �?n ��þ ?n �?n

27.2 39.5 24.6 38.6

0.25g 23.2 43.1 1.00g 24.2 39.5

24.8 45.2 22.2 33.0

L 7.5 [7�¥Ø���ßÝ(µg/g)

ÿ½gê ²p��a?n �²p��a?n

0.25g 1.00g 0.25g 1.00g

�� �� �� ��

1 27.2 24.6 39.5 38.6

2 23.2 24.2 43.1 39.5

3 24.8 22.2 45.2 33.0

REGRESSION 2657.859 2 1328.929 229.504 0.000

RESIDUAL 57.904 10 5.790

---------------------------------------------------------------------

lÑÑ�ëê5w§�ó1Úó2ü�Ïf5ýÿ��J�Ð"Ù£8�§�: Y=52.577+1.468X1+0.662X2

4. ÛÏ�O���©Û�2 x 2 ÛÏ�O���©Û

2 x 2 �O´�kü�Ï�§z�Ï�kü�Y²�¢��O§�k2 x 2=4 �|§�Ï

��Y²þ���g"ù´ÛÏ��{ü��«1ª"X±a1 L«a Ï�1 Y²§a2 L«a

Ï�2 Y²§b1 L«b Ï�1 Y²§b2 L«b Ï�2 Y²§K2 x 2 �O��.�µ

a1b1 a1b2

a2b1 a2b2

L 7.4´[7�¥Ø��¹þ(µg/g)�F1ÿ½(J"¤^�[7�k²L��z�p

��a?n�§�k�²?n�§[7����k0. 25g �1gü«"Á¯p��a?n�Ä

��þØÓé[7�¥Ø��¹þ�ÿ½(JkÃwÍ�O"

�K[7��?n�{´��Ï�§©?n�Äü�Y²¶��þ�,��Ï�§©

�0.25g�1gü�Y²¶z«|ÜÑ²ngÿ½"�
BuéAu2× 2ÛÏ�O�.ïáê

â©�§yòL 7.4�n¤±e/ªµ

ÚüÏ���©Û��§ïáêâ©�éz�Ï�����Cþ§Y²��^1,2,3,...L

«"y�?nÏ��TREAT§��1L«^p��a?n§2L«�?n§þÏ��WEIGHT§

��¬L«0.25g§2 L«1.00g"Ï�Ä�ÿ½gê�UÚå�Ø�§·�rÿ½gêw�«

|§̂ CþBLOCK L«§��1§2§3§count �ÿþ�§RESULT ��ÿþCþ"

�êâ�u©�EXAM111§©ÛÚ½Xeµ

C:\SYSTAT>MGLH
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>USE EXAM111

>CATEGORY TREAT=2,WEIGHT=2,BLOCK=3

>MODE RESULT=CONSTANT+TREAT+WEIGHT+BLOCK+TREAT*WEIGHT

>ESTIMATE

ùpMODEL�él/ªþw´nÏ���©Û§�·�Ì�ïÄ�Ï�´TREATÚWEIGHT§BLOCK

�´���ØÓ�mÿþ�K��O�Cþ"TREAT *WEIGHT Ò´�½¦üÏ���

p�^"

ÑÑ(Jµ

DEP VAR:RESULT N: 12 MULTIPLE R: .970 SQUARED MULTIPLE R: .940

ANALYSIS OF VARLANCE

SOURCE SUM-OF-SQUARES DF MEAN-SQUARE F-RATIO P

TREAT 716.108 1 716.108 87.547 0.000

WEIGHT 36.401 1 36.401 4.450 0.079

BLOCK 3.762 2 1.881 0.230 0.801

TREAT*

WEIGHT 13.021 1 13.021 1.592 0.254

ERROR 49.078 6 8.180

(JL²§�kTREAT k4wÍ5�É"=�¬^p��a?n�Äéÿ½(Jk4wÍ

�K�"

éÛÏ�O]����©Û�§��5`§XJO�Ñ5��p�^vkwÍ¿Â�

{§�±rùÜ©��É�Ø��Ü¿§,�#O�Á�"̂ §SO��§��lMODEL

�é¥�K�p�=�"e¡´�K�K�p�����©Û(J"

DEP VAR:RESULT N: 12 MULTIPLE R: .961 SQUARED MULTIPLE R: .924

ANALYSIS OF VARLANCE

SOURCE SUM-OF-SQUARES DF MEAN-SQUARE F-RATIO P

TREAT 716.108 1 716.108 80.722 0.000

WEIGHT 36.401 1 36.401 4.103 0.082

BLOCK 3.762 2 1.881 0.212 0.814

ERROR 62.099 7 8.871

�K�p��§(ØEÚc¡��"�´duØ���lþ�²�ÚO�§�Ï��F�C

�
"

�3× 2× 2 ÛÏ�O���©Û

3× 2× 2�O´�kn�Ï�§Ù¥��Ï�k3�Y²§,ü�Ï��k2�Y²�¢

��O"ù
Ï��Y²3���O¥�p|Ü�g"

L 7.6´���àÚ^N�]�§É�«akêÉ����É�ü«§z«É�k5%

�8% ü«ßÝ§¤kÄ:�kn«§=�ÀJ!�2Y�g5Y"Á©Û�àÚ^NOê

Æ�«a!É�ßÝ9Ä:�«a�'X"�
Bu`²§-AL«Ä:�§B L«É�«

a§C L«ßÝ§U�Ï��Y²ê§�¤3× 2× 2 ¢�"Á�nÏ�ÛÏ�O��©Û"
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L 7.6 3× 2× 2 ÛÏ¢�(J(�àÚ^NOê)

Ä:� É�«a(A)

(A) êÉ� ��É�

É�ßÝ(C) É�ßÝ(C)

5% 8% 5% 8%

�ÀJ 648 1144 830 578

1246 1877 853 669

1398 1671 441 643

909 1845 1030 1002

�2Y 1763 1447 920 933

1241 1883 709 1024

1381 1896 848 1092

2421 1962 574 742

g5Y 508 1789 1126 685

1026 1215 1176 546

1026 1434 1280 595

830 1651 1212 566

ïáêâ©�§�Ï��Cþ¶¡Ú�Y²���¿ÂXeµ

Cþ¶ ��¿Â

Ä:�A 1¨�ÀJ§2¨�2Y§3¨g5Y

É�«aB 1¨êÉ�§2¨��É�

É�ßÝC 1 *5 §2 *8 

ÿþ�COUNT
�êâ©��uEXAM112§©ÛÚ½Xeµ

C:\SYSTAT>MGLH

>USE EXAM112

>CATEGORY A=3,B=2,C=2

>MODE COUNT=CONSTANT+A+B+C+A*B+A*C+B*C+A*B*C

>ESTIMATE

�Kkn�Ï�§�±�¤p��p�"��ù«u�Ñlp��p�m©§XJp��p

�ØwÍ§Kr§l�.¥�K§,�2u�$��p�XJÑØwÍ§K�E���kÌ

�A��."þ¡MODEL �é�¹
¤k�p�§�¡/�Ú0�.§ÑÑ(Jµ

DEP VAR:COUNT N: 48 MULTIPLE R: .872 SQUARED MULTIPLE R: .761

ANALYSIS OF VARLANCE

SOURCE SUM-OF-SQUARES DF MEAN-SQUARE F-RATIO P

A 692513.375 2 346256.688 4.978 0.012

B 4142462.521 1 4142462.521 59.551 0.000
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C 248976.021 1 248976.021 3.579 0.067

A*

B 726923.042 2 363461.521 5.225 0.010

A*

C 99091.542 2 49545.771 0.712 0.497

B*

C 1111729.688 1 1111729.688 15.982 0.000

A*

B*

C 946085.375 2 473042.688 6.800 0.003

ERROR 2504233.750 36 69562.049

u��(JL²§ØÌ�ACÚA*C�p�	§Ù¦��þkwÍ¿Â"yòA*ClMODE�

é¥�K§#u�§(JXe:

DEP VAR:COUNT N: 48 MULTIPLE R: .867 SQUARED MULTIPLE R: .751

ANALYSIS OF VARLANCE

SOURCE SUM-OF-SQUARES DF MEAN-SQUARE F-RATIO P

A 692513.375 2 346256.688 5.054 0.011

B 4142462.521 1 4142462.521 60.466 0.000

C 248976.021 1 248976.021 3.634 0.064

A*

B 726923.042 2 363461.521 5.305 0.009

B*

C 1111729.688 1 1111729.688 16.228 0.000

A*

B*

C 946085.375 2 473042.688 6.905 0.003

ERROR 2603325.292 38 68508.560

�KA*C�p��(ØØC"

du�Kn�Ï�ABC ��p�^wÍ§Ì�AÃþê'��§Òk�U��p�^

¤ùX"3ù«�¹e§�ò��Ï��½3�½Y²þ§^Duncan õ4�u�5'�

3TY²e?u,�Ï��Ãþê"

Äk?\STATS �¬§^©|ÚO·-�<�|(�12 |) �þêµ

C:\SYSTAT>STATS

>USE EXAM112

>BY A,B,C

>STATISTICS COUNT/MEAN

�
Bu©Û§yò�|þêl±þÑÑ¥�nueL"

(5:)Ò¥�êiéAu�Ï�Cþ���)
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L 7.7 ��|þê

É�«a ßÝ Ä:�(A)

(B) (C) �ÀJ(1) �2Y(2) g5Y(3)

êÉ� (1) 5%(1) 1050.25 1701.50 847.50

8%(2) 1634.25 1788.00 1522.25

��É� (2) 5%(1) 788.50 762.75 1198.50

8%(2) 723.00 947.75 598.00

O�Duncan õ4�u��wÍ5.�(E3STATS �¬e)"ù�Ú$�I�^�c

��©Û�(J§¿ÏL��Ñ\"·-�ªXeµ

DUNCAN/K=|ê§MSE=Ø��þ�

ALPHA=wÍ5Y²§DFE=Ø��gdÝ

N=z|*	~ê

�K�O�ö��:

>DUNCAN/K=3§MSE=68508.56

ALPHA=0.05; DFE=38; N=4

Ï�K�õ�k3�|é'§¤±K=3"(JÑÑ:

DUNCAN MULTIPLE RANGE TESTS

ORDERED MEANS DIFFER AT ALPHA= .050 F THEY EXCEED FOLLOWING GAPS

GAP ORDER DIFFERENCE

1 374.850

2 393.968

THIS TEST ASSUMES THE COUNTS PER GROUP ARE EQUAL

(J¥���(DIFFERENCE)=�wÍ5u��4��"ùp·��½ALPHA=0 .05§ùÒ

¿�X§XJüS��üþê���u�Am�(GAP)���§K3d0 .05Y²þáýÃ�

b�"

e¡O�züþê����m����'�(½wÍ5"\/*0Ò�L«P¡0. 05"

�3B x C Ó�Y²þ'�A (n«Ä:�)
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B x C êÆ�ßÝ5é'| ��

�2Y��ÀJ 651.25

�2Y�g5Y 854.5*

�ÀJ�g5Y 202.75

B x C êÉ�ßÝ8%

é'| ��

�2Y��ÀJ 153.75

�ÀJ�g5Y 112.00

�2Y�g5Y 265.75

B x C ��É�ßÝ5 %

é'| ��

g5Y��ÀJ 410.00

�2Y��2Y 25.75

g5Y��2Y 435.75

B x C ��É�ßÝ8%

é'| ��

�2Y��ÀJ 224.75

�ÀJ�g5Y 125.00

�2Y�g5Y 349.75
�3A x C Ó�Y²þ'�B (ü«É�)
Ä:� ßÝ êÉ� ��É� ��

�ÀJ 5 % 1050.25 788.50 261.75

�ÀJ 8 % 1634.25 723.00 911.25*

�2Y 5 % 1701.50 762.75 938.75*

�2Y 8 % 1788.00 947.75 840.25*

g5Y 5 % 847.50 1198.50 -351.00

g5Y 5 % 1522.25 598.00 924.25*
�3A x B Ó�Y²þ'�C£ü«É�ßÝ¤
Ä:� É�«a ßÝ8% ßÝ5% ��

�ÀJ êÉ� 1634.25 1050.25 584.00*

�2Y êÉ� 1788.00 1701.50 85.50

g5Y êÉ� 1522.25 847.50 674.75*

�ÀJ ��É� 723.00 788.50 -65.50

�2Y ��É� 947.75 762.75 185.00

g5Y ��É� 598.00 1198.50 -600.50*
l��©Û5w§Ì�AC (ßÝm) �OØwÍ§�3A x B Ó�Y²'��§Kkn

éþê��OkwÍ¿Â§`²cödu�p�^wÍùX
ßÝþêm�wÍ5"ÏL

þã'�ØJ�Ñ(Øµ^êÉ�ßÝ�82Y�Ä:��§�àÚ^NOê�p"

���Á��O���©Û

�ïÄ�Ï��Ln��§¿�Ï�mqk�U�3�p�^§�^��Á��O"�

�Á�´ò�Á�Ï�§�Y²?1Ün|Ü§þ!��§dd��~�Á�gêqU�

��õ�&E"��Á��O�©Û�æ^��©Û§§roCÉ�lþ�²�Ú9Ùg
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L 7.8 L�¯�½5Á��Ï�©Û9Y²

Á�Ï� Y²

1 2

Aµ½J \��0.3% Ø\��

B: YM§Ý 25∼30e 35 40e

C: E��L E��L10| ØE��L

D: \X�Ä \X Ø\X

L 7.9 L�¯�½5Á�Sü9Ù(J

Á�Ò ØÓÏ��Y²Ò 24 ��L�¯� í�þ(mg/3ml)

A B C D 1 2

1 1 1 1 1 7.00 4.11

2 1 1 2 2 6.05 3.50

3 1 2 1 2 1.10 0.80

4 1 2 2 1 1.90 0.96

5 2 1 1 2 2.40 1.65

6 2 1 2 1 4.00 1.50

7 2 2 1 1 0.35 0.30

8 2 2 2 2 0.30 0.90

dÝ©��Ï���Y²m§Ï�m��p�^9Ø�AÜ©§ÏdU²(/`²�Ï�

ÃY²m��O§(�/�ä�Ï�m��p�^"

L�¯�´2�A^��«à«¾Ó5_ö¾Ó�Ì��ÓJ§�Ùk�¤°4Ø

½§±�K�Ù�Ó�J"y�ÏL¢�éÑk'Ï�éÙ½5�K�§¿�Ñ=�´Ì

��§=�´g��§=�å�p�^§��ÀÑ�Ï�¥����ZY²§|¤�±L�

¯�½5��`^�"

�~Á�Ï�9ÙY²êXL 7.8µ

�Kk4 �Ï�§z�Ï��k2 �Y²§d	��*	½J�§Ý(A *B)!½J

�\X�Ä(A*D)��p�^"Á�À^L8(27)��L§Á�Sü9ÿ½(J�eL"

^SYSTAT§S�^õÏ���©Û§�p�^��3�.¥�½ÒUgÄO�§¤±

��L¥��p�3ïáêâ©��Ø7�Ä§Ø���´Xd§þ¡���Lz���

�Cþ"z�CþÑUY²Ò��§,���ÿþ�Cþ(�K��VAL)"

�êâ�u©�EXAM13§©ÛÚ½Xeµ

C:\SYSTAT>MGLH

>USE EXAM113

>CATEGORY A=2,B=2,C=2,D=2

>MODE VAL=CONSTANT+A+B+C+D+A*B+A*D

>ESTIMATE
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(JÑÑ:

DEP VAR X N: 16 MULTIPLE R: .896 SQUARED MULTIPLE R: .803

ANALYSIS OF VARLANCE

SOURCE SUM-OF-SQUARES DF MEAN-SQUARE F-RATIO P

A 12.205 1 12.285 9.708 0.011

B 34.810 1 34.810 27.507 0.000

C 0.123 1 0.123 0.097 0.762

A*

B 4.202 1 4.202 3.321 0.098

A*

D 0.164 1 0.164 0.130 0.726

ERROR 12.655 10 1.266

��©Û(JL²§½J(A)�Yú§Ý(B)´K�L�¯�½5ü��Ì�Ï�§A�B9A�D�

�p�^ØwÍ"�
BuÀJ�`Y²§·��±3SYSTAT�.e^©|ÚO·-O�

Ñ¯�Ï��Y²�ÜOê§(JXeµ

A B C D

Y²1 25.42 30.21 17.71 20.12

Y²2 11.40 6.61 19.11 16.70
ê��ö`²L�¯�í�þõ§�k|uL�¯��½"ÏL'�ØJwÑ§�A!B

Ï��¬Y²��J�Ð"C!DüÏ���^ØwÍ§�±?À�Y²§ØLDÏ��1Y

²lê�þ�´²w�u2 Y²§�À1 Y²�¨"��(Øµ\0.3�"

5. ���©Û

´r��£8���©Û(Üå5��«ÚO�{"§|^£8�'Xr�ÏCþÔ

�¥��'X�gCþÓ�z¤���§2?1��©Û"§'��´N�þêm��É"

ÏL���©Û§U
��du�|Ó��ØÓ¤Úå� �§�T�/µd�«?n�

`�"

����Å�O����©Û

I5$Ä
Ú�Æ)�²þ¡¹þ©O�4399cm§3667cm§²b�u�k�O"�·�

®�¡¹þ��pk�½'X(��5`§¡¹þ��pO�O�)"�~¥$Ä
��p

pu�Æ)§Ïd3'�¡¹þ�7Lé�p���§ùÒI^���©Û?1?n"

���©Û�cJ^�´§�|]�£��¤Ñ5g���Ó���©ÙoN¶�|�

£8Xê��kwÍ5¿Â§���£8XêmÃwÍ5�O§=�Ç´à5�"'u]

����à5u��^STATS�¬�STATISTICS·-��¤"���©Û�êâ�ª��

�©ÛÄ��q§������©|Cþ5I£é'��|§¤ØÓ�´O\
��gC

þ"�b�©|Cþ�GROUP¶$Ä
���1§�Æ)���2"3����©Û�c§·

�ku��eü|��Ç´Ä�Ó"¤¢�Çà5u�Ò´é�CþÓÚ©|CþGROUP

��p��b�u�"

�êâ�u©�EXAM121§©ÛÚ½Xeµ

C:\SYSTAT>MGLH

>USE EXMA121
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L 7.10 20 $Ä
9�Æ)��p(X,cm)�¡¹þ(Y,cm3)

$Ä
 �Æ) $Ä
 �Æ)

X1 Y1 X2 Y2 X1 Y1 X2 Y2

184.9 4300 168.7 3450 169.0 4500 173.8 4150

167.9 3850 170.8 4100 188.0 4780 174.0 3450

171.0 4100 165.0 3800 176.7 3700 170.5 3250

171.0 4300 169.7 3300 179.0 5250 176.0 4100

188.0 4800 171.5 3450 183.0 4250 169.5 3650

179.0 4000 166.5 3250 180.5 4800 176.3 3950

177.0 5400 165.0 3600 179.0 5000 163.0 3500

179.5 4000 165.0 3200 178.0 3700 172.5 3900

187.0 4800 173.0 3950 164.0 3600 177.0 3450

187.0 4800 169.0 4000 174.0 4050 173.0 3850

>CATEGORY GROUP=2

>MODE Y=CONSTANT+GROUP+X+GROUP*X

>ESTIMATE

Ï��p�GROUP*X��^ØwÍ(P=0.859)§�@�ü|�£8�ÇÃwÍ�É"lþ¡

�(J�±wÑ§gCþX��^kwÍ¿Â§ù`²oN��£8XêØ�0"XJXÃw

Í5§K����©ÛÒÃ¿Â
"3ù«�¹e�±Ø�ÄX�K�§�����©Û=

�"

y3·�[Ü��þ¡]�����©Û�.µ

>CAEGORY GROUP=2

>MODE Y=CONSTANT+GROUP+X

>ESTIMATE

XJÙGc¡���©ÛÚ�5£8�.Ò¬uy§����.�´üö�|Ü"

ANALYSIS OF VARIANCE

SOURCE SUM-OF-SQUARES DF MEAN-SQUARE F-RAIO P

GROUP 1407847.095 1 1407847.095 9.220 0.004

X 1630762.635 1 1630762.635 10.679 0.002

ERROR 5649992.365 37 152702.496

(JL²§þï
�Cþ�K��§ü|m�¡¹þEk4wÍ�O"

���©Û´é?�þê��O?1wÍ5u�§§S¿vkÑÑ?�þê"e�

w«?�þê§7L3ESTIMATE·-�c�\�^�SYSTAT©��·-§¿\þÀJ

�ADJUSTED,XSAVE MYFILE/ADJUSTED"ù�§SÒ¬3MYFILE¥�)��¶�ESTIMATE�

Cþ^u��?�þê"duù�©�vk©|Cþ§¤±^r�P4z�|3©�¥�
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L 7.11 n|�à�? þ(X§g) �¤ON(Y§g)

¶O (1)Ø��"y| (2)� þ| (3)Ø� þ|

X Y X Y X Y

1 256.9 27.0 260.3 32.0 544.7 160.3

2 271.6 41.7 271.1 47.7 481.2 91.6

3 210.2 25.0 214.7 36.7 418.9 114.6

4 300.1 52.0 300.1 65.0 556.6 134.8

5 262.2 14.5 269.7 39.0 394.5 76.3

6 304.4 48.8 307.5 37.9 426.6 72.8

7 272.4 48.0 278.9 51.5 416.1 99.4

8 248.2 9.5 256.2 26.7 549.9 133.7

9 242.8 37.0 240.8 41.0 580.5 147.0

10 342.9 56.5 340.7 61.3 608.3 165.8

11 365.9 76.0 365.3 102.1 559.6 169.8

12 198.2 9.2 199.2 8.1 371.9 54.3

å©P¹Ò"�,§��±^e¡��{r�©��©|Cþ�ESTIMATECþë(�/¤

��#©�,Bu(J��Ö"

C:\SYSTAT>DATA

>USE EXAM121(GROUP)MYFILE(ESTIMATE)

>SAVE NEWFILE

>RUN

#�)�NEWFILE©��¹GROUPÚESTIMATEü�Cþ§̂ LIST·-=�w�GROUP

�ØÓ��éAØÓ�?�þê�3805.836"dd�Ñ(Ø§ü|¡¹þþê3�Ø�pÏ

��K��Ek4wÍ�O§$Ä
�¡¹þ�u�Æ)"

��Å«|�O����©Û

XJ¢�¥�¹üÏ�§Ù¥��Ï��P¹äk��'X(��'X) �¤é(X§Y)

ê�§��^���©Û"

3/Ø��"yéu�x�|^�K��ïÄ0¥§òN�C(30 38g),Ñ)n±��

à36�,Uì¶O!5O�^�©¤12¶,z¶3�,�Å©�n�ØÓr�|?1��"*	P

¹�uL 7.11§*	��"yéNO��K�"

�K����©Û���ü�©|Cþ"?n|Cþ��GROUP§��1L«Ø��"

y|§2 L«� þ|§3 L«Ø� þ|;¶OCþ��BLOCK§��1 12§L«12 «|;?

 þX ��Cþ; ¤ONY �ÏCþ"

�êâ�uEXAM122§©ÛÚ½Xeµ

k��Ç�à5u�"

C:\SYSTAT>MGLH

>USE EXAM122

>CATEGORY GROUP=3,BLOCK=12
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>MODE Y=CONSTANT+GROUP+BLOCK+X+GROUP*X

>ESTIMATE

(JÑÑ:

DEP VAR: Y N: 36 MULIPLE R: .986 SQUARED MULIPLE R: .971

ANALYSIS OF VARIANCE

SOURCE SUM-OF-SQUARES DF MEAN-SQUARE F-RAIO P

GROUP 105.208 2 52.604 0.461 0.637

BLOCK 3765.619 11 342.329 3.001 0.017

X 2827.148 1 2827.148 24.788 0.000

GROUP*

X 66.105 2 33.052 0.290 0.752

ERROR 2167.034 19 114.054

�p��F��VÇ=0.752,`²�|£8��ÇÃwÍ5�É"e¡����©Ûµ

>MODEY=CONSTANT+GROUP+BLOCK+X

>SAVE MODY/ADJUSTED

>ESTIMATE

3�Ü�.�^SAVE·-�½�Ñ?�þê,©�¶�MODY"(JÑÑ¶

DEP VAR: Y N: 36 MULIPLE R: .985 SQUARED MULIPLE R: .971

ANALYSIS OF VARIANCE

SOURCE SUM-OF-SQUARES DF MEAN-SQUARE F-RAIO P

GROUP 469.157 2 234.578 2.206 0.135

BLOCK 3761.319 11 341.938 3.216 0.010

X 6175.031 1 6175.031 58.069 0.000

ERROR 2233.139 21 106.340

���©Û(JL²§��Ñ Ôþ�Ó�§�ØÓr�|�à²þOvk²wØÓ"�

KXJØ�Ä? þ§=��Å«|���©Û§K?nm'��VÇ�u0.01,(ØTT�

�"

du����.�¹«|Cþ§¤±MODY©�¥Ó�?n|��~�?�þêØ¦

�Ó"�¦�?n|�?�þê§�3STATS�¬eUGROUP©|O�ESTIMATE þê,ö

��{Xe:

C:\SYSTAT>DATA

>USE EXAM122(GROUP)MODY(ESTIMATE)

>SAVE NEWFILE

>RUN

C:\SYSTAT>STATS

>USE NEWFILE
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L 7.12 8|úà� Ô�Ñþ(X,10cal)9¤ON(Y,g)

p�x $�x

Ú S � a Â S Ú S � a Â S

X Y X Y X Y X Y X Y X Y

108 73 99 98 194 94 165 90 124 107 140 49

136 102 117 74 198 79 164 76 95 95 177 82

138 118 90 56 196 96 161 90 116 97 189 73

159 104 141 111 198 98 159 64 112 80 142 86

146 81 106 95 210 102 175 86 123 98 216 81

141 107 112 88 196 102 135 51 110 74 200 97

175 100 110 82 230 108 132 72 137 74 255 106

149 87 117 77 222 91 190 90 105 67 173 70

174 117 111 86 220 120 145 95 135 89 153 61

176 111 122 92 228 105 142 78 126 58 160 82

>BY GROUP

>STATISTICS ESTIMATE/MEAN

�ÛÏ�O����©Û

3ÛÏ�O�§XJé'��Y²��Ä�Cþ�K�ÒA^ÛÏ�O����©Û"

ò60�úà�Å©¤8|,©Or±ØÓ59¤©��x�§¿P¹ Ô�Ñ(X,10cal),¤

ON(Y,g)uL 7.12§Á�©Û"

�KÌ�©Û�Ï�kü�§�x�¹þ�p$Ú�x�� Ô5"cö^Cþ¼

5L«§��1 L«p�x|§2 L«$�x|¶�ö^Cþ½L«§��1 �ÚS§2 ��

a§3 �ÂS"©Û�8�´�
)úà¤ON´Ä��x�¹þp$k'§́ Ä��x

�� Ô5k'±9�x�¹þp$� Ô5méNO\kÃ�p�^"©Û�ú

à� Ô�Ñ���Cþ�Ä"

�êâ�u©�EXAM123§©ÛÚ½Xeµ

ÚO©ÛÒ´rÛÏ�O���©Û��Cþ�Ü3���.p"

C:\SYSTAT>MGLH

>USE EXAM123

>CATEGORY A=2,B=3

>MODE Y=CONSTANT+A+B+X+A*B

>SAVE MODY/ADJUSTED

>ESTIMATE

(JÑÑ:

DEP VAR: Y N: 60 MULIPLE R: .685 SQUARED MULIPLE R: .469

ANALYSIS OF VARIANCE
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L 7.13 ��|?�þê

p�x| $�x|

ÚS �a ÂS ÚS �a ÂS

101.55 100.77 80.21 78.42 96.72 69.55

SOURCE SUM-OF-SQUARES DF MEAN-SQUARE F-RAIO P

A 2343.463 1 2343.463 14.450 0.000

B 1673.305 2 836.653 5.159 0.009

X 2990.626 1 2990.626 18.441 0.000

A*

B 933.812 2 466.906 2.879 0.065

ERROR 2233.139 21 106.340

l(J¥wÑ§�þï
? þK��§�x�¹þp$mk4wÍ�O§�x� Ô5

m�k4wÍ�O§üö��p�^Ã¿Â"du�p�^�ØwÍ§©ÛÌ�AÒ�±

üÕ'�?�þê"Ucã�{§3STATS�¬eÚOÑ��|�?�þê(©|·-^BY

A,B)§�nuL 7.13"

o�5w§p�x|�NO\�u$�x|"ù���3p�x|¥'� Ô5

ÒU�Ñ(Ø"�|mþê�üü'��æ^DUNCANõ4�u�"

3STATS�¬è\Xe·-,¦ÑwÍ.�:

C:\SYSTAT>STATS

>DUNCAN/K=3,MSE=162.177,ALPHA=0.05,DFE=53,N=10

(JÑÑµ

DUNCAN MULTIPLE RANGE TESTS

ORDERED MEANS DIFFER AT ALPHA=0.050 IF THEY EXCEED FOLLOWING GAPS

GAP ORDER DIFFERENCE

1 11.427

2 12.018

THIS TEST ASSUMES THE COUNTS PER GROUP ARE EQUAL

²'�§3p�x|¥§ÚS|��a|��OÃwÍ¿Â§�ö©O�ÂS|'��O

kwÍ¿Â"kd·����(Ø´§�úà��\þ£U9þO¤�Ó�§? p�xÚ

S½�a Ô�NO\�¯"

�õ����©Û3'�ü|½õ|ÏCþ�§XJÏCþ�õ�gCþm�3X�

½��5'X§ÒA�Äù
gCþ�K�"õ����©ÛÒ´ò��gCþN���

Ó�Y²§2éÏCþ�þê�'�"

,/30¶Ð)�n±��Ö��p!NÚNL¡È§P¹ueL"�ÄI!åü|�

NL¡È��p!N�'X´Ä�Ó§UÄÜ¿���í��§"

ïáêâ©�EXAM124§�5OCþ�GROUP§��1 �I5§2�å5"

Äk?1�Ç�à5u�"Ï�kü��Cþ§¤±�.¥��¹ü��p�"
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L 7.14 30 ¶?��p(X1,cm)N(X2,kg)9NL¡È(Y,cm2)

I å

X1 X2 Y X1 X2 Y

54 3 2446.2 54 3 2117.3

50.5 2.25 1928.4 53 2.25 2200.2

51 2.5 2094.5 51.5 2.5 1906.2

56.5 3.5 2506.7 51 3 1850.3

52 3 2121.0 51 3 1632.5

76 9.5 3845.9 77 7.5 3934.0

80 9 4380.8 77 10 4180.4

74 9.5 4314.2 77 9.5 4246.1

80 9 4078.4 74 9 3358.8

76 8 4134.5 73 7.5 3809.7

96 13.5 5830.2 91 12 5358.4

97 14 6013.6 91 13 5601.7

99 16 6410.6 94 15 6074.9

92 11 5283.3 92 12 5299.4

94 15 6101.6 91 12.5 5291.5

C:\SYSTAT>MGLH

>USE EXAM124

>CATEGORY GROUP=2

>MODE Y=CONSTANT+GROUP+X1+X2+GROUP*X1+GROUP*X2

>ESTIMATE

(JÑÑ:

DEP VAR: Y N: 30 MULIPLE R: .993 SQUARED MULIPLE R: .986

ANALYSIS OF VARIANCE

SOURCE SUM-OF-SQUARES DF MEAN-SQUARE F-RAIO P

GROUP 88053.569 1 88053.569 2.161 0.155

X1 976354.460 1 976354.460 23.965 0.000

X2 331960.960 1 331960.960 8.148 0.009

GROUP*

X1 62455.886 1 62455.886 1.533 0.228

GROUP*

X2 46356.884 1 46356.884 1.138 0.297

ERROR 977776.305 24 40740.679

(JL²ü|£8��ÇÃwÍ�O"�X������©Û"

>MODE Y=CONSTANT+GROUP+X1+X2
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>ESTIMATE

(JÑÑ:

DEP VAR: Y N: 30 MULIPLE R: .992 SQUARED MULIPLE R: .985

ANALYSIS OF VARIANCE

SOURCE SUM-OF-SQUARES DF MEAN-SQUARE F-RAIO P

GROUP 139769.340 1 139769.340 3.411 0.076

X1 938153.704 1 938153.704 22.895 0.000

X2 368954.790 1 368954.790 9.004 0.006

ERROR 1065399.759 26 40976.914

þï
�p!N�§I!åm�NL¡ÈEÃwÍ�O§�@�üö�Ü¿ïáí��

§"

'FACTOR �¬

FACTOR �¬^u?1Ì¤©©ÛÚÏf©Û§§�Ä�·-�ª�:

FACTOR <Cþ1>,<Cþ2>,,

ù�·-�ÑÑ�'Ý
!A��!A����zÇ9ÏfKÖ"

,ü ïÄ�Ö)�u��¹§ÿþ
30 ¶n�IÖ�8�Ä�N��IµN(X1)§

�p(X2)§9�(X3)§þ:�(X4)§nÞ*(X5)§p9e�(X6)"�êâ©��EXAM161§Á

�Ì¤©©Û"

C:\SYSTAT>FACTOR

>USE EXAM161

>NUMBER=2

>FACTOR X1,X2,X3,X4,X5,X6

þã�|ö�·-¥Ñy
��FACTOR,1��FACTOR´lSYSTAT?\FACTOR �¬¶

1��FACTOR ��8�Cþ¶§L«éT8���I�Ì¤©©Û"NUMBER=2 L«�

�c��Ì¤©§=P=2"ÙÑÑ(JXeµ

MATRIX TO BE FACTORED

X1 X2 X3 X4 X5 X6

X1 1.000

X2 0.609 1.000

X3 0.716 0.487 1.000

X4 0.771 0.401 0.451 1.000

X5 0.312 -0.222 0.256 0.350 1.000

X6 0.391 0.032 0.273 0.555 0.432 1.000

TATENT ROOTS(EIGENVALUES)

1 2 3 4 5 6

3.086 1.432 0.654 0.427 0.276 0.126

COMPONENT LOADINGS

1 2
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L 7.15 30 ¶n�IÖ8�N��Iÿþ(J

X1 X2 X3 X4 X5 X6

13.500 95.000 52.500 15.500 10.000 6.000

14.500 102.000 49.000 16.000 8.000 7.000

13.000 97.600 49.000 15.000 8.000 6.000

15.400 100.000 53.500 15.500 8.000 5.000

16.500 100.000 54.000 17.000 9.000 8.000

13.100 93.500 51.000 15.000 9.000 8.000

14.700 97.500 50.000 15.500 9.000 7.000

14.300 95.100 51.400 15.700 9.000 6.000

13.850 95.600 52.000 14.500 10.000 6.000

11.250 99.000 51.000 13.700 7.000 5.000

15.000 100.000 52.000 15.500 10.000 6.000

15.300 100.000 53.000 16.000 9.000 7.000

11.700 93.400 45.500 14.000 7.000 6.000

12.500 93.300 48.500 15.500 8.000 6.000

14.250 92.800 52.500 16.000 11.000 9.000

14.750 100.000 51.500 15.300 6.000 7.000

14.750 98.500 51.500 16.000 7.000 5.000

13.300 92.600 48.000 15.300 7.000 6.000

13.500 93.500 49.500 16.000 12.000 7.000

12.500 93.000 49.000 15.900 8.000 7.000

13.250 95.800 51.400 14.000 6.000 5.000

14.100 95.400 50.000 15.000 9.000 6.000

13.100 94.900 50.500 14.000 9.000 6.000

12.700 93.300 51.200 13.500 8.000 6.000

17.300 97.600 54.500 17.000 12.000 7.000

14.700 99.500 49.400 15.800 8.000 6.000

11.350 90.400 46.500 14.000 10.000 6.000

12.550 93.000 49.500 14.500 8.000 5.000

13.700 95.300 49.000 14.500 10.000 6.000

14.200 92.700 50.000 15.000 10.000 6.000
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X1 0.929 0.167

X2 0.579 0.720

X3 0.772 0.209

X4 0.856 -0.100

X5 0.441 -0.740

X6 0.603 -0.533

VARIANCE EXPLAINED BY COMPONENTS

1 2

3.086 1.432

PERCENT OF TOTAL VARIANCE EXPLAINED

1 2

51.426 23.860

(J�c¡�Ü©´PEARSON�'XêÝ
§�X´A��(LATENT ROOTS),§Ny


,�Ì¤©é¤k�I�o�z"COMPONENT LOADINGS�Ì¤©KÖþ§§�N�´

,�Ì¤©é,��I��z£=Ì¤©¤�¹�5,��I�&Eþ¤"l(J¥wÑ§

1�Ì¤©Ì��¹X1,X3,X4¥�&Eþ;1�Ì¤©Ì��¹X5,X2,X6�&Eþ;AT�

ÑX6 3ü�Ì¤©¥��^Ä�´���"VARIANCE EXPLAINED BY COMPLAINEDL

«Ì¤©�o�zÇ"d?§��Ì¤©��zÇ®��75.3I���n�½o�Ì¤©§

±BO\o�zÇ§����85

AT5¿µ��½�3Ì¤©��ê��{§Ø
þ¡�NUMBER·-	§�k�½�

�A����ª,Ù·-�ª�:

EIGEN=<��3���A��>

Ø^ù�·-§��uEIGEN=0"

=�3¤kA���u0�Ì¤©"

XJQ^
EIGRN ·-,q^
NUMBER ·-, K�âü«IO¤��Ì¤©ê§=�

�ÒU=�ÑÑ"

FACTOR·-\þPLOT�À�,K��Ñ�IXi(i=1,2,,,m)�Ì¤©Zj (j=1,2,,,p)�

m�'X"Ù·-�ª�µ

FACTOR/PLOT ½

FACTOR <Cþ1>,<Cþ2>,... /PLOT

þ¡�~f\þPLOT ÀJ�§KÑÑÑ:ã"ãþz��i1�L���I, i1^

S�ÏfKÖ��I^S�éA"é²w§FACTOR 1Ì��N
A,D, Cn��I: FACTOR

2 Ì��N
B§E ���I; éuF �I§FACTOR1 Ú2 Ñk����N"

FACTOR �¬�Jø
�
�ÀJ�·-:

�!ÏfKÖüS

XJ3FACTOR ·-�c,�\SORT ·-, ÒU¦z�Cþ�KÖþUp�$^SÑ

Ñ"ù^·-==UCKÖþ�ÑÑ^S§é(J�Ù¦�¡Ã?ÛK�"

�!Ïf^=

�~^�´����^="Ù·-�ª�µ

ROTATE=VARIMAX
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^
ù�·-�,kÑÑ�^=�(J§,�;�XÑÑ^=��(J"XJ\þPLOTÀ

J�§@oÏfKÖã�´^=��"

²L����^=�§ÏfKÖþk¤UC§�Ò´`§��I3Ì¤©¥��^��

UC
"3¢SA^¥§A�â�I�;�¿Â5û½´ÄI�^="n���¹´§�¦

�z�Ì¤©UâÑ�N¤*	�I�,�Ü©�A�"

�!òÜ©(J�\SYSTAT ©�¥

3zg�\FACTOR ·-�c,�±^SAVE ·-r�Ñ�Ïf�©,KÖþ½Ïf�©

Xê��SYSTAT ©��\�¥,±?�Ú©Û"

SAVE <©�¶>/SCORES(�Ïf�©) ½

SAVE <©�¶>/LOADINGS(�KÖþ) ½

SAVE <©�¶>/COEF(�Ïf�©Xê)

zg�U��«(J"XJ©�¶�¡Ø�ÀJ�§§S%@�\Ïf�©"e�\


�©§K©�¥�Cþ¶�FACTOR(i)(i=1,2,,,n)"�\��©Ñ²L
IOz§þ��0"

XJO�^�´�'Ý
§K���¬§XJ^�´���
§��^=§KÏf�©Ø

?1IOz§���Ú��©êâ����Ó"

FACTOR 3%@G�eæ^�'Ý
?1Ïf©)"�´§�#N^rÀJ���


?1Ïf©)"

·-�ª�µ

TYPE=COVARIANCE

Ø^TYPE ·-Ò��u�\


TYPE=CORRELATION (æ^�'Ý
)

y3·�òÀJ�·-éÜå5?n"[À�n�Ì¤©§UÌ¤©��I�z��

�^SÑÑ§¿�����^=§òÏf�©�\SYSTAT ©�"ö�Xeµ

C:\SYSTAT>FACTOR

>USE EXAM161

>SAVE SCORE

>NUMBER=3

>ROTATE=VARIMAX

>SORT

>FACTOR X1,X2,X3,X4,X5,X6/PLOT

�n�Ì�¤°o��zÇ®�86.2 %"

3(JÑÑ���=òÏf�©�\¶�SCORE�©�¥"ù�©�¥�Cþ¶�FACTOR(1)

ÚFACTOR(2),"ù
ÏfÑ²L
IOz§37���|^Ïf�©�?�Ú�ÚO©

Û"~X�éSCORE ©����àa©Û,rN�u�A��q��Ö?1©a��"

d	§�n�Ì¤©§¦^PLOT ÀJ�"¤±§k
n�ã( FACTOR 1 FACTOR

2§FACTOR 1 FACTOR 3§FACTOR 2 FACTOR 3)"Ùþ�A!B!C!D!E!F Ñ´3ù


²¡þ�Ý�§¢�þL«
Ïfþ���"

FACTOR �¬¦^�5¿¯�:

FACTOR·-é¿�êâ�?næ^¤1�Ø��K"XJ�^¤é�Ø�K§3TYPE

�é�¡\þPAIRWISE ÀJ�:

TYPE=COVARIANCE/PAIRWISE ½TYPE=CORRELATION/PAIRWISE
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§S3ÑÑKÖ�²L�ä,XJÌ¤©�KKÖ�u�KÖ,K�§����, ùÒ;

�
ÑÑ�Ïf�kéõKÒ"

(MDS �¬?1õ�ºÝC�"SYSTAT MDS ¤¦^�êâa.�±´���
!�

'
!�q
½Ø�q
§ïá�I�3DATA¬¥?1`²"y1oÙ�~f§SXeµ

save CITY

NOTE ’INTERCITY FLYING MILEAGES’

TYPE= SIMILARITY

INPUT ATLANTA,CHICAGO,DENVER,HOUSTON,LOSANGEL,MIAMI,NEWYORK,

SANFRAN,SEATTLE,WASHDC

RUN

0

587 0

1212 920 0

701 940 879 0

1936 1745 831 1374 0

604 1188 1726 968 2339 0

748 713 1631 1420 2451 1092 0

2139 1858 949 1645 347 2594 2571 0

2182 1737 1021 1891 959 2734 2408 678 0

543 597 1494 1220 2300 923 205 2442 2329 0

RUN

SWITCHTO MDS

CHARSET GENERIC

METHOD=KRUSKAL

DIMENSION=2

SCALE

$1(Jµ

INTERCITY FLYING MILEAGES

MONOTONIC MULTIDIMENSIONAL SCALING

MINIMIZING KRUSKAL STRESS (FORM 1) IN 2 DIMENSIONS

ITERATION STRESS ITERATION STRESS

--------- ------ --------- ------

0 .419 8 .262

1 .316 9 .260

2 .297 10 .260

3 .287 11 .260

4 .280 12 .259

5 .275 13 .259

6 .269 14 .259

7 .264
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STRESS OF FINAL CONFIGURATION IS: .25909

SHEPARD DIAGRAM

DISTANCES

-+---------+---------+---------+---------+---------+---------+-

3.0 + +

| + |

| |

2.5 + + + +

| |

| + + |

2.0 + + + + + +

| 2 + + ++ + |

| + + + |

1.5 + + + +

| ++ + + + + |

| + + |

1.0 + + ++ + 2 2 2 + +

| 22 |

| |

0.5 + +

| + |

| |

0.0 + +

-+---------+---------+---------+---------+---------+---------+-

0 500 1000 1500 2000 2500 3000

SIMILARITIES

COORDINATES IN 2 DIMENSIONS

VARIABLE PLOT DIMENSION

-------- ---- ---------

1 2

ATLANTA A -1.32 .24

CHICAGO B -.39 .13

DENVER C -.09 -.52

HOUSTON D .69 -.47

LOSANGEL E -.32 1.11

MIAMI F .47 .51

NEWYORK G -.95 -.54

SANFRAN H .14 -1.23

SEATTLE I .35 .63

WASHDC J 1.41 .14
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DIMENSION 2

-+--------------+--------------+--------------+--------------+-

2 + +

| |

| |

| E |

1 + +

| I F |

| |

| A B J |

0 + +

| D |

| G C |

| |

-1 + H +

| |

| |

| |

-2 + +

-+--------------+--------------+--------------+--------------+-

-2 -1 0 1 2

DIMENSION 1

§7.3 SYSTAT 4.1 {0

SYSTAT 4.1�¬�k17�§=DATA!EDIT!SSORT!MACPC!MACRO!GRAPH!STATS!TABLES!CORR!MGLH!FACTOR!CLUSTER!NONLIN!NPAR!SERIES!MDS

!SYGRAPH§�ÏL�1Ù�A�.EXE©�N^"©�SYSTAT.DEF é���¬?1


`²"

EDIT�¬#N�pªÑ\!?6Ú=�êâ"DATA�¬JøNõóä§̂ u�)Ú=

�SYSTATêâ©�"DATAPk©�+nóä!=�·-!BASIC§S�ó!Lotus, dBASE

ÚDIF êâ©�=Ñ"SSORT óä§S#NéSYSTAT©�¯�üS§�±¦^10�'�

Cþ"MACPC óä§S�Macintosh ÚMS- DOS/PC- DOS Åmp��?�SYSTAT XÚ©

�"MACRO^u÷½Â§=�)�¤A½õU�§S"SYGRAPH���)�X�2-�Ú3-

�p©EÇã/§XÑ:ã!Ý
ã!²¡ÚÓ+ã!��ã!ª�ã!�ªã!Chernovò

Ìã!VÇ©ÙÚ© :ã!�ãÚ^ã"CLUSTER �¬Jø�©êâ½é¡êâ
�à

a©Û"�'©Û�¬^uO�é¡�'½�qn�
"FACTOR ?1Ì¤©©Û§?1

^=ÚO�Ïf�©"GRAPH �¬�)iÎÚOã/§XÑ:ã!��ã!ª�ã!�ª

ã!VÇ©ÙãÚ© :ã"MDS31-5��mé�q½Ø�q
?1�Ýþ�õ�ºÝC

�"MGLH L§^u�OÚu���½õC��5�."NONLIN �¬¢y[Úî( Quasi-

Newton)ÚüX/{��5�O§�é4�q,Ú�'�{�½��¼ê"NPAR�¬?1�

ëêÚO"SERIES�¬^u�S©Û"n^Ä��·-¢y�X��S©Û�.§�)Box-

Jenkins ARIMA, Fourier ©Û±9�5Ú��5ÈÅ"STATS O�nÜÚOþ"TABLES �
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¬^u�Ìõ��éL¿[Üéê�5�."SYSTAT 4.1|±êÆ�?nì"SYSTAT 4.1

�SURVIVAL ÚLOGIT U
?1Cox £8Úõ©aLOGIT ©Û"Ä���¬I�ÊÜ360

KB ^�§k;��SC§SINSTALL§ÙSC���1�!¥0����"��¬�N^

º���±
�5�AÚ"

SYSTAT 4.1 Or
3.0 ��^·-Ú©�¬·-§ùp0�A�"

1. SWITCHTO ’module’[<file>/ECHO]

���,��SYSTAT �¬"�5���¥§ØÓ�©Û�^ØÓ��¬§�?1

�¬���§I�#N^êâ§Jøù�·-±�§ÒØ7ùo�
"

2. DATA�¬·-IMPORT/EXPORT·-�^u=Ñ	Ü©��êâ§̂ {��116Ù"

CASELIST ·-39·-RUN $1��?1P¹��L§�ªµ

CASELIST [<Cþ1>,<Cþ2>,< ... >]

^~µ

CASELIST (�Ñ��©�)

CASELIST MURDER,ROBBERY (�Ñ¤kP¹�MURDER ÚROBBERY)

Ó��±^REPEAT N ·-�Ñc¡N �P¹"

3. FEDIT ·-éÄSYSTAT ©�?6§�é?ÛASCII ©�©�§�)SYSTAT ·-©�

ÚÑÑ©�§3©�?6��¦^¬IP"

�{µFEDIT <file> | ∗ |#

^~µ

FEDIT ©�¶(?6#©�½Î©�§[È�3UÄ)

FEDIT * (èA�C�g¶4ÑÑ§��ê256 1)

FEDIT > (èA·-P¹©�§?6Ú#J�·-)

FEDIT # (?6�cSYSTAT ÑÑ©�)

4. FPATH ·-�½��gÄcM�SYSTAT ©�§^uÚA½�8¹½��éX§kÔ

«©��±©O\þcM"

GET �GET ·-�ASCII Ñ\©�(.DAT)

OUTPUT �PUT ÚOUTPUT ·-�ASCII ÑÑ©�(.DAT)

SAVE �SYSTAT ÑÑ©�(.SYS)

SUBMIT �SYSTAT ·-©�(.CMD)

USE �¤kSYSTAT Ñ\êâ©�(.SYS)

FEDIT �¤kdFEDIT ���©�

TRANSFER �DATA �¬¥¤kdIMPORT ½EXPORT ·-���©�

�{µFPATH ’prefix’ / GET OUTPUT SAVE SUBMIT USE FEDIT TRANSFER

^~µ
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FPATH ’D:’ / SAVE (�«¤kSYSTAT ÑÑêâ©��D:)

FPATH ’\MYDATA\’/USE GET SAVE (.DAT Ú.SYS ©�3\MYDATA)

FPATH ’C:\USR\SYSTAT\’ /SUBMIT (.CMD ©�3C: �8¹)

5. CHARSET ·-ÀJIBM ¶4/�<Åã/iÎ½Ï^iÎ"

�{µCHARSET GRAPHICS | GENERIC

^~µ

CHARSET GRAPHICS

CHAR GENERIC (¦^Ï^iÎ)
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§8.1 A^V�

§8.1.1 {0

Stata ´���~¢^�ÚO^��§äkêâw«�+n!ÚO©ÛÚÚO�ã�õ

U§�>f�L§S!êâ¥+n§S!ÚO^��!ã/^��Ú§S�ókX�Ó:"

§��O5¢^§XÚ�lØ�¦^�B§�õUr�"l3.0�±�õU��Or"

l4.0m©§k
Windows�¬§�±�¶4èAêâ§==¦^àIìBlreviewI�ÚC

þI�]À^L�·-ÚCþ§�©�B§ÑÑ(J�±ò·-28/I«Ñ5",	§Ù

÷½ÂADOé^r´ß²�§AO·uïÄö¢y#�©Û�{"5.0¥O\
�Ïêâ©

ÛÚE,N�©Û�SN"

Stata �^u�«O�Å§XIBM PC!PS/2§80386!68000 !VAX/VMS ÚUNIX ó�Õ§

��«Å.�©��±gÄ=�"

§8.1.2 XÚ$1

"!?\ÚòÑ

ïÆDOS �CONFIG.SYS ©�¥O\�éDEVICE=[d:][path]ANSI.SYS§ù�3^�¦

^�§òw«±çÚ"3DOS J«Îe§�\

D:\Stata>stata

ÑyXÚJ«Î(.)"

Windows�I�$1wstata"¦^·-1ëê/kxxx�±�«¤Ó^S����"stata|

±êÆ�?nìÚEMS"

Stata �£O±��i1�\�·-"

òÑ=I�\exit ·-(�ïUÄL�êâ�^exit,clear ·-)"

#!é^�ÏÚèü

3J«Îe�\help (F1+Enter)·-§̂ �w«Stata��Ü·-§ù�:�FoxBASE+

k
aq"3#��Stata¥§¦^help contents�Ñ�[�·-©a§¦^lookup�±�é·

-¤'é��¬"

?6�µCtrl-i1��|ÜµW(End)!E(Insert)!R(estore)!U(Esc)!J( Enter)!M(Enter)!D(elete)!G(Begin

of Word)!O(Being of line)!P( End of line)"3SUN O�ÅþÿkR1-R15�"Ù§�X{!|!

z!y£Ä§Ins�\!Del íØ"1Ä(Home)!1�(End)!þ�1(PgUp)!e�1(PgDn)!a

�( Tab)!Ïé(Ctrl-Home \1Ò)"�^#review [ n] w«®\L�·-"Windows �õU�

ÑkØÓ"

3SC
stata/mnu�§�^F10?\èüXÚ"èü�±1I�Úa��(Ü£��?

1ÀJ"3Windows��¥¦^editÚbrowse?6ÚèAêâó�L"

$!�óAÚ

Stata�êâ�Ña.kÊ«§=�.!ü°Ý½V°Ý2:ê"5!-5!5.2!.5!5.2E+2!5.2D+2þ

´Ü{�L«"k±e�L�øë�µ

iÎG�Ña.kstr2,str4,...,str80§X”Example”!”2.1”!””"

Stata �¶¡´1-8 �i1!êi!e�§é���´¯a�"Stata�3¦^±eCþµ

319
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all(¤kCþ)!float(�«2:a.)! rc(�£è)! skip(aP¹)! b(£8Xê)!if(^

�)! n(�cP¹)!using(¦^©�¶)! coef(Xê)!in(*	��)! N(o*	)! weight(N

)! cons(~ê)!int(�.�«)! pi(π)!with(�)!double(V°Ý)!long(��ê)! pred(ýÿ

�)"

Stata��©êâ´��Ý/�L�§ØÓ�Cþ±Cþ¶L«*ÿ�d1�N"StataÓ

�¦^��¦Èa.�]�"��©êâÝ
�X§1��dXÚCþ cons|¤§Ùz��

�«§X’X¡�XP/ª§�d·-convert /¤"set contents xp�±r1��þU¶� cons"

Stata �¦^±e�©��«µ

.dct ASCII êâi;

.do $1©�

.dta Stata �ª�êâ©�

.gph ã/©�

.log $1P¹©�

.raw ASCII �ª�êâ8

.XP Stata �ª���¦Èêâ8

©�ö�äkÄ��ªµ<©�ö�'�i> [Cþ�L] using < ©�¶>§Xµ

infile x1 x2 str10 (x3 x4) y1-y10 using myin

outfile using myout

graph using mygph

log using mylog

1�éÚ1�é©OÖ\©�myin Ú�Ñ©�myout§1néN\¿w«ã/©�mygph§

1oé^mylog©���(J§�m±�§±LOG ONÚLOG OFF�P¹$1&E���m

'"

Ø�ê~	§Stata ¦^��é�ª�µ

[by varlist] ·-[varlist] [=exp] [if exp] [in range] [,options]"Ù¥varlist �Cþ�L"exp �

�\��§exp ´��NB^��L�ª§range L«��§options ´k'�À�§��5

`options �nooptions éA",
À�¹këþAT�3)ÒS"

Stata rmÞ�(Ò(*)�1À�5º§3.DO©�¥�^/* */ L«"

Stata �L�ª�Ù§^��^{¿vk«O§�C �óaq"

êÆ¼êµabs(x)!acos(x)!asin(x)!atan(x)!comb(x)!cos(x)!exp(x)!ln(x)!lnfact(x)!lngamma(x)!log(x)!log10(x)!mod(x)!sin(x)!sqrt(x)!tan(x)"

ÚO¼êµ

Binomial(n,k,π) 3ng*	¥kg±þ�VÇ

binorm(h,k,ρ) �'Xê���ü���\È©Ù

chiprob(df,x)!invchi(df,p) gdÝ�x �\Èk�"

fprob(df1,df2,f)!invfprob(df1,df2,p) F-©Ù"

gammap(a,x)!invgammap(a,p) Ø��³ê©Ù

ibeta(a,b,x) Ø���©©Ù

invbinomial(n,k,p) _��©Ù
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invnchi(df,l,p)!nchi(df,l,x)!npnchi(df,x,p) �¥%k�©Ù"

invnorm(p)!normd(z)!normprob(z) ��©Ù"

invt(df,p)!tprob(df,t) t©Ù"

uniform()þ!��Åê

FÏ¼êµdate(s1,s2)!day(e)!dow(e)!mdy(m,d,y)!month(e)!year(e)"

iÎG¼êµindex(s1,s2)!length(s)!lower(s)!ltrim(x)!real( s)!rtrim(x)!string(n)!substr(s,n1,n2)!trim(x)!upper(s)"

Ù¦¼êµautocode(x,ng,xmin,xmax)!cond(x,a,b)!float(x)!group(x)!int(x)!max(x1,...,xn)!min(x1,...,xn)!sum(x)!recode(x,x1,...

, xn) !round(x,y)!sign(x)!sum(x)"

Stata ?§Äk�
)ëê�÷D4�§¤±�^·-’help macros’ ¼��
&E§X

§S¶�1��ëê´% 1§1��´% 2§��"�êâ8¥�"��P�-9§�r§�U

�Stata �"��§��u·-µ

replace varname=. if varname==-9

�ek��ù��Cþ§�éõù��·-´é�¡�"/Ï§S

program define fix

replace %_1=. if %_1===9

end

Ò�)
¶�fix�§S¶§d�==¦^’fix var1’,Ò��u�1µ’replace var1=. if var1==9’§

Ù{��/�gaí"ö�Xeµ

. program define fix

1. replace %_1=. if %_1==9

2. end

��©êâCþ�z§K·-fix z é^fix�ö�"

%!$1¢~

StataJø
�@�����Æ§S§Xµintro.tut,graphics.tut,tables .tut,anova.tut,regress.tut,probit.tut

survive.tut, statkit.tut, graphkit. tut, datakit.tut, qckit.tut, ourdata.tut, yourdata.tut.¦^do½tutorial

·-"Xintro.tut�©Ûµ

. use c:\stata\auto

. describe

. drop mpg hdroom runk length turn displ gratio

. list in 1

. summarize rep78

. tabulate rep78, plot

. list if rep78==1

. list if rep78==5

. tabulate rep78 foreign

. tabulate rep78 foreign, column

. tabulate rep78 foreign, column nofreq chi2

. tabulate foreign, summarize(rep78)
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. graph weight price

. plot weight price

. correlate weight price

. regress weight price

. predict resid, residual

by foreign: summarize weight price resid

. generate weightd = weight if ~foreign

. generate weightf = weight if foreign

. graph weightd weightf price

. plot weightd weightf price

. graph weightd weightf price

. graph price weight, by(foreign) total

. plot weightd weightf price

. regress weight price foreign

Cþrep78 ´�¤ö��w�?ü¶§^summarize 5*	§Ùg´����.Ú�Ð��

."(JÐ��.q±	I��Ì§²þ5`´ù��íºCþ’foreign’ ´��«5þ§e

��I�§Ù��0ÄK�1§/Ï§éü«a.1�L"¦^ýéêÚz©'§¿O�I�

��	I��m�k�ÚOþ§�'�üö�m�²þ�?P¹",	w����d

�§'XXÛº�«�ª´ÏL±ã5*	"ã/w«§�Xd��þ,§��O\
"

vkã/���§¦^plot ã«�J���"�±����d���'Xê§ýO¬´�

���"?�Ú§k��d��£8©Û"£8�í�^��¶�’resid’ �þ5L«"£

8©Û��§Stata �Ñ
ù
Cþ±9Xê§predict K¦^
ù
&E§(Ü�©êâ5

O�predictions, residuals, ±9influence statistics"ù��±*	§I��?���?P¹k

¤ØÓ§3�/d�'Xþ�´ù��íºã/w«§Ó�d�e�I��A�þ'?�

��"

§8.2 ÚO©Û

§8.2.1 ÚO�L

·-�µtabulate

58 �¾<�á�§§��kn«¾§Ñ^o«�§P¹¦�ÉØ�Cz"�©êâ�µ
Disease 1 Disease 2 Disease 3

Drug 1 42,44,36 33,26,33 31,-3,25

13,19,22 21 25,24

Drug 2 28,23,34 34,33,31 3,26,28

42,13 36 32,4,16

Drug 3 1,29,19 11,9,7 21,1,9

1,-6 3

Drug 4 24,9,22 27,12,12 22,7,25

-2,15 -5,16,15 5,12

. use systolic, clear
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. tabulate drug

. tabulate drug disease

¦^·-tabulate �)�L"3ü�L¥§Stata �±kNõÀJ�§Xnofreq (Ø�<ª

ê)!column (�w�z©')!row (�w1z©') 9cell ( �fz©')"eLw«
disease

�drug ��Lk'ÚOþ§·-!À�ÚCþ¶ÑÑ�
"

. tab dis dr, col row cell

. tab disease drug, chi2

Patient’s| Drug Used

Disease| 1 2 3 4 Total

-----------+--------------------------------------------+----------

1 | 6 5 3 5 | 19

2 | 4 4 5 6 | 19

3 | 5 6 4 5 | 20

-----------+--------------------------------------------+----------

Total| 15 15 12 16 | 58

chi2(6) = 1.4048 Prob>chi2 = 0.966

éuõ�L��aq§X'un�þvar1!var2 9var3, ¦^µ

. sort var1

. by var1: tabulate var2 var3

z«�Ô�Â Ø�'X�L"

. tabulate drug, summarize(systolic)

| Summary of Increment in Systolic B.P.

Drug Used| Mean Std. Dev. Freq.

------------+------------------------------------

1 | 26.07 11.68 15

2 | 25.53 11.62 15

3 | 8.75 10.02 12

4 | 13.50 9.32 16

------------+------------------------------------

Total | 18.88 12.80 58

. tab disease drug, sum(systolic)

. tab disease drug, sum(systolic) mean

. sort var1

. by var1: tab var2 var3, sum(contvar)

�)©|ÚOþ§(J�)
þ�!IO�9Â ØO\ªê½ö==w«Ù¥,�ÚO

þ(mean, standard, freq)§õ��aq"
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§8.2.2 ������©Û

?1��©Û¦^·-oneway!anova Útest"yE,æ^�LÜ©¤Jø�58 �¾<

�á�"oneway ·-�Oone-way ANOVA �.¿U�üü'�§Ù�{�µoneway �AC

þ��Cþ§d?

. oneway systolic drug

. oneway systolic drug, tabulate

. oneway systolic drug, bonferroni

. test drug

. test drug drug*disease

. test drug, error(drug*disease)

. anova systolic drug disease

. regress

. anova systolic drug disease

. anova systolic disease drug, sequential

. anova systolic drug disease drug*disease

. test _coef[ drug[2] ] = _coef[ drug[3] ]

. test _coef[disease[2]] + 3*_coef[disease[3]] = 6 + _coef[disease[3]]

. quietly anova systolic drug disease drug*disease

. test, symbolic

. test drug, symbolic

. use sysage, clear

. summarize age

. anova systolic drug disease age disease*age, continuous(age)

§S(JXeµ

Analysis of Variance

Source SS df MS F Prob > F

------------------------------------------------------------------------

Between groups 3133.23851 3 1044.41284 9.09 0.0001

Within groups 6206.91667 54 114.942901

------------------------------------------------------------------------

Total 9340.15517 57 163.862371

Bartlett’s test for equal variances: chi2(3) = 1.0063 Prob>chi2 = 0.800

| Summary of Increment in Systolic B.P.

Drug Used| Mean Std. Dev. Freq.

------------+------------------------------------

1 | 26.07 11.68 15

2 | 25.53 11.62 15

3 | 8.75 10.02 12
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4 | 13.50 9.32 16

------------+------------------------------------

Total | 18.88 12.80 58

Bartlett’s test for equal variances: chi2(3) = 1.0063 Prob>chi2 = 0.800

Comparison of Increment in Systolic B.P. by Drug Used

(Bonferroni)

Row Mean-|

Col Mean | 1 2 3

---------|---------------------------------

2 | -0.53

| 1.000

|

3 | -17.32 -16.78

| 0.001 0.001

|

4 | -12.57 -12.03 4.75

| 0.012 0.017 1.000

Number of obs = 58 R-square = 0.4560

Root MSE = 10.5096 Adj R-square = 0.3259

Source | Partial SS df MS F Prob > F

-----------+----------------------------------------------------

Model | 4259.33851 11 387.212591 3.51 0.0013

|

drug | 2997.47186 3 999.157287 9.05 0.0001

disease | 415.873046 2 207.936523 1.88 0.1637

drug*disease | 707.266259 6 117.87771 1.07 0.3958

|

Residual | 5080.81667 46 110.452536

-----------+----------------------------------------------------

Total | 9340.15517 57 163.862371

Source | Partial SS df MS F Prob > F

-----------+----------------------------------------------------

drug | 2997.47186 3 999.157287 9.05 0.0001

Residual | 5080.81667 46 110.452536

Source | Partial SS df MS F Prob > F

-----------+----------------------------------------------------

drug drug*disease | 3770.69912 9 418.966569 3.79 0.0012

Residual | 5080.81667 46 110.452536

Source | Partial SS df MS F Prob > F
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-----------+----------------------------------------------------

drug | 2997.47186 3 999.157287 8.48 0.0141

drug*disease | 707.266259 6 117.87771

Source | SS df MS Number of obs = 58

---------+------------------------------ F( 5, 52) = 6.38

Model | 3552.07225 5 710.414449 Prob > F = 0.0001

Residual | 5788.08293 52 111.309287 R-square = 0.3803

---------+------------------------------ Adj R-square = 0.3207

Total | 9340.15517 57 163.862371 Root MSE = 10.55

Response variable is systolic

------------------------------------------------------------------------

Variable Coefficient Std. Error t Prob > |t| Mean

------------------------------------------------------------------------

_cons 9.878751 3.317476 2.978 0.004 1

drug

1 12.46897 3.807342 3.275 0.002 .2586207

2 12.36457 3.80698 3.248 0.002 .2586207

3 -4.526825 4.033439 -1.122 0.267 .2068966

4 (dropped)

disease

1 6.434081 3.388837 1.899 0.063 .3275862

2 4.294931 3.400646 1.263 0.212 .3275862

3 (dropped)

------------------------------------------------------------------------

( 1) drug[2] - drug[3] = 0.0, F(1, 52) = 16.89, Prob > F = 0.0001

( 1) disease[2] + 2.0 disease[3] = 6.0, F(1,52) = 0.25, Prob > F= 0.6182

Number of obs = 58 R-square = 0.6221

Root MSE = 8.48737 Adj R-square = 0.5604

Source | Partial SS df MS F Prob > F

-----------+----------------------------------------------------

Model | 5810.41855 8 726.302318 10.08 0.0000

|

drug | 2791.94475 3 930.648251 12.92 0.0000

disease | 129.092158 2 64.5460789 0.90 0.4148

age | 1817.80067 1 1817.80067 25.23 0.0000

disease*age | 43.4069507 2 21.7034754 0.30 0.7412

|
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Residual | 3529.73663 49 72.0354414

-----------+----------------------------------------------------

Total | 9340.15517 57 163.862371

���|m��J«§�ÉØÓ�Ô�¾<�mÂ Ø�UC´wÍ�"¦^tabulate À�

�§Stata �w��Cþz�Y²þ�þ�§Ù{(J�Ó"�~^Bonferroni�{?1üü

'���{k"Äk�«��üÏ�!vk�p��.§�ACþ´ÉØ§��Cþ´�Ô

Ú;¾«a"u�¥^�²�Ú´ ²�Ú"¦^test�éu��Ô��^±9�p�^µ

Ø�AO�½§Stata ¦^�´^�{þ���Ø��§ÄK�?1A�"��©Û��§

qU��£8"test �é��^uu�£8Xê§d?u�1�!1n«�Ô�Xê´Ä�

Ó"Stata ��±�Ñ^PÒL«�¼êÚA½u����O¼ê"3²(@
Cþ´ëY

���§�?1���©Û"±þæ^��Cþ´age"

§8.2.3 £8©Û

¦^�éµregress!test!predict Ústepwise"y^<�Ê��]�?1`²"$1�§S

�µ

. describe

. summarize

. regress drate medage medagesq pcturban

. test medage medagesq

. test medage=2*medagesq

. test 2*(medage-medagesq)-(medage-medagesq)/2=(medage-medagesq)/2+medagesq

. test pcturban=medage, accumulate

. correlate, _coef

. stepwise drate medage medagesq pcturban

. predict dhat

. summarize drate dhat

. predict influ, cooksd

. summarize influ, detail

. list state if influ>1

. regress drate medage medagesq pcturban if influ<1

. summarize pop

. regress drate medage medagesq pcturban =pop

. use hsng, clear

. keep hsngval faminc rent pcturban region

. describe

. regress rent hsngval pcturban (faminc reg2-reg4 pcturban)

Ù(J�µ

Source | SS df MS Number of obs = 50

---------+------------------------------ F( 3, 46) = 31.47
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Model | .00005593 3 .000018643 Prob > F = 0.0000

Residual | .000027249 46 5.9236e-07 R-square = 0.6724

---------+------------------------------ Adj R-square = 0.6510

Total | .000083179 49 1.6975e-06 Root MSE = .00077

Variable | Coefficient Std. Error t Prob > |t| Mean

---------+--------------------------------------------------------------

drate | .008436

---------+--------------------------------------------------------------

medage | .0004851 .001207 0.402 0.690 29.54

medagesq | 2.37e-06 .0000206 0.115 0.909 875.422

pcturban | -.0000353 8.29e-06 -4.262 0.000 66.94913

_cons | -.005598 .0178979 -0.313 0.756 1

---------+--------------------------------------------------------------

( 1) medage = 0.0

( 2) medagesq = 0.0

F( 2, 46) = 44.03, Prob > F = 0.0000

( 1) medage - 2.0 medagesq = 0.0

F( 1, 46) = 0.15, Prob > F = 0.7021

( 1) medage - 2.0 medagesq = 0.0

F( 1, 46) = 0.15, Prob > F = 0.7021

( 1) medage - 2.0 medagesq = 0.0

( 2) - medage + pcturban = 0.0

F( 2, 46) = 21.85, Prob > F = 0.0000

| medage medagesq pcturban _cons

--------+------------------------------------

medage| 1.0000

medagesq| -0.9985 1.0000

pcturban| 0.3235 -0.3352 1.0000

_cons| -0.9984 0.9942 -0.3385 1.0000

Variable | Obs Mean Std. Dev. Min Max

---------+---------------------------------------------------

drate | 50 .008436 .0013029 .0039915 .0106902

dhat | 50 .008436 .0010684 .0045433 .0111047

Source | SS df MS Number of obs = 50

---------+------------------------------ F( 3, 46) = 40.83

Model | .000038537 3 .000012846 Prob > F = 0.0000

Residual | .000014471 46 3.1458e-07 R-square = 0.7270
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---------+------------------------------ Adj R-square = 0.7092

Total | .000053008 49 1.0818e-06 Root MSE = .00056

Variable | Coefficient Std. Error t Prob > |t| Mean

---------+--------------------------------------------------------------

drate | .0087368

---------+--------------------------------------------------------------

medage | .0005844 .000994 0.588 0.559 30.11047

medagesq | -4.36e-07 .0000163 -0.027 0.979 909.3716

pcturban | -.0000285 6.53e-06 -4.368 0.000 73.66408

_cons | -.0063644 .0152071 -0.419 0.678 1

---------+--------------------------------------------------------------

Dropping: medagesq F= 0.0133

(stepwise)

Source | SS df MS Number of obs = 50

---------+------------------------------ F( 2, 47) = 48.22

Model | .000055922 2 .000027961 Prob > F = 0.0000

Residual | .000027256 47 5.7993e-07 R-square = 0.6723

---------+------------------------------ Adj R-square = 0.6584

Total | .000083179 49 1.6975e-06 Root MSE = .00076

Variable | Coefficient Std. Error t Prob > |t| Mean

---------+--------------------------------------------------------------

drate | .008436

---------+--------------------------------------------------------------

medage | .0006238 .0000658 9.483 0.000 29.54

pcturban | -.000035 7.73e-06 -4.531 0.000 66.94913

_cons | -.0076466 .0019034 -4.017 0.000 1

---------+--------------------------------------------------------------

(2SLS)

Source | SS df MS Number of obs = 50

---------+------------------------------ F( 2, 47) = 42.66

Model | 36677.4033 2 18338.7017 Prob > F = 0.0000

Residual | 24565.7167 47 522.674823 R-square = 0.6448

---------+------------------------------ Adj R-square = 0.6297

Total | 61243.12 49 1249.85959 Root MSE = 22.862

Variable | Coefficient Std. Error t Prob > |t| Mean

---------+--------------------------------------------------------------

rent | 234.76

---------+--------------------------------------------------------------
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hsngval | .0022398 .0003388 6.612 0.000 48484

pcturban | .081516 .3081528 0.265 0.793 66.94913

_cons | 120.7065 15.70688 7.685 0.000 1

---------+--------------------------------------------------------------

�~^regress ·-?1�5£8"£8�§�µ

drate = b0 + b1 medage + b2 medagesq + b3 pcturban

drate ´²k�Ç§medage ´²<�#¥ ê§medagesq ´c#²�¥ ê§pcturban

´)¹3¢«�<�'~"£8(å�§¦^regress ·-�±w£8�(J"¦^test ·

-?1k'�u�§e�½accumulate À��§�±u�õ�b�"�Oþ����
�±

¦^’correlate, coef’�"ÅÚ£8�{k��(backward)!�c( forward)!ÅÚ(stepwise)§

?\ÚGØ�F-�dfenter(#) Úfstay(#) �½§%@�©O�0.5 Ú0.1"

Ù§�þkµýÿ�!í�!Izí�!Æ)zí�!ýÿIOØ!K�ÚOþ(Cook’s

ål!ÝK
é��ÚDF-Betas"��*	´pK�:§yr§éÑ5"ØKT:UY�

O"regress ·-�U?1\�£8§y3êâ¥¹Cþpop L«z?�<�ê§����

´óäCþ{Úü�ã���¦)"�é�ª�regress lhsvar rhsvar1 rhsvar2 ... (exogvar1

exogvar2 ... )§��?1b�u�½O�ýÿ�
"

êâhsngP¹
1980<�Ê�êâ©Û(median housing values9rents)§�O��.´µ

hsngval = a0 + a1 faminc + a2 reg2 + a3 reg3 + a4 reg4

rent = b0 + b1 hsngval + b2 pcturban

§8.2.4 logit/probit ©Û

·-probit Úlogit§E,æ^ð�êâ«�"

. use auto, clear

. keep make foreign mpg weight

. describe

. inspect foreign

. logit foreign weight mpg

. logit, tabulate nocoef

. probit foreign weight mpg

. predict probhat

. summarize probhat

. list in 1/13

. predict zhat, index

. summarize probhat zhat

. correlate, _coef

. cor, _c cov

. test (weight-mpg)/2 - (mpg-weight) = mpg - (weight+mpg)*2

. test mpg=0, accumulate

. probit foreign weight mpg if mpg>18

. tabulate foreign repair

. probit foreign repair1 repair2
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$1(Jµ

foreign: Car type Number of Observations

------------------ Non-

Total Integers Integers

| # Negative - - -

| # Zero 52 52 -

| # Positive 22 22 -

| # ----- ----- -----

| # # Total 74 74 -

| # # Missing -

+---------------------- -----

0 1 74

(2 unique values)

Logit Estimates Number of obs = 74

chi2(2) = 35.72

Log Likelihood =-27.175156 Prob > chi2 = 0.0000

Variable | Coefficient Std. Error t Prob > |t| Mean

---------+--------------------------------------------------------------

foreign | .2972973

---------+--------------------------------------------------------------

weight | -.0039067 .0010116 -3.862 0.000 3019.459

mpg | -.1685869 .0919175 -1.834 0.071 21.2973

_cons | 13.70837 4.518709 3.034 0.003 1

---------+--------------------------------------------------------------

Comparison of Outcomes and Probabilities

Outcome | Pr < .5 Pr >= .5 | Total

---------+------------------------+-----------

Failure | 46 6 | 52

Success | 9 13 | 22

---------+------------------------+-----------

Total | 55 19 | 74

Probit Estimates Number of obs = 74

chi2(2) = 36.38

Log Likelihood =-26.844189 Prob > chi2 = 0.0000

Variable | Coefficient Std. Error t Prob > |t| Mean
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---------+--------------------------------------------------------------

foreign | .2972973

---------+--------------------------------------------------------------

weight | -.0023355 .0005661 -4.126 0.000 3019.459

mpg | -.1039503 .0515689 -2.016 0.048 21.2973

_cons | 8.275464 2.554142 3.240 0.002 1

---------+--------------------------------------------------------------

Variable | Obs Mean Std. Dev. Min Max

---------+---------------------------------------------------

probhat | 74 .294487 .3074146 9.52e-06 .9029781

zhat | 74 -.9904795 1.376307 -4.275976 1.298709

| weight mpg _cons

--------+---------------------------

weight| 1.0000

mpg| 0.7809 1.0000

_cons| -0.9504 -0.9305 1.0000

| weight mpg _cons

--------+---------------------------

weight| 3.2e-07

mpg| .000023 .002659

_cons| -.001374 -.122554 6.52364

( 1) 3.5 weight - .5 mpg = 0.0, F(1, 71) = 3.26, Prob > F = 0.0753

( 1) 3.5 weight - .5 mpg = 0.0

( 2) mpg = 0.0

F( 2, 71) = 10.38

Prob > F = 0.0001

Probit Estimates Number of obs = 47

chi2(2) = 23.10

Log Likelihood =-19.203993 Prob > chi2 = 0.0000

Variable | Coefficient Std. Error t Prob > |t| Mean

---------+--------------------------------------------------------------

foreign | .3617021

---------+--------------------------------------------------------------

weight | -.0023289 .0007581 -3.072 0.004 2642.766

mpg | -.0302598 .060018 -0.504 0.617 24.34043

_cons | 6.14531 3.02718 2.030 0.048 1

---------+--------------------------------------------------------------
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Probit Estimates Number of obs = 48

chi2(1) = 9.53

Log Likelihood =-22.229138 Prob > chi2 = 0.0020

Variable | Coefficient Std. Error t Prob > |t| Mean

---------+--------------------------------------------------------------

foreign | .25

---------+--------------------------------------------------------------

repair2 | -1.281552 .4297326 -2.982 0.005 .625

_cons | -3.75e-16 .295409 -0.000 1.000 1

---------+--------------------------------------------------------------

logit Úprobit ^u©Ûá5ÏCþ��/§ùp^´ÄI��½?����©ÛCþ§

linspect·�²(©ÛCþäN���"foreign\
IÒ§¤k���3IÒp"��Cþ�

�Úpê�£8§O�m©�éêq,��- 45. 03321§S�5g�Âñu-27.175156§UY

^logit�±wO�(J"probitÚlogit·-Ñ�±�)���©©a�O�©a�'�L§

ùdtabulateÀ��¤"probitO�S�Ð��½�-45.03321§5g��(J�-26.844189"probit

Úlogit þdS�Eâ¦���5�Oþ§Âñ5�dn�À���"iterate(#) ���S�

gê§tolerance(#) �«XêNN5§ltolerance(#) �«éêq,¼ê�NN5"predict ·

-Ó��±^uýÿ§ùp�ýÿ(J´VÇ�"predict �UO�index ¼ê�ýÏ�§é

uprobit ©Û§ýÿVÇ´probhat = F(zhat)§F() ´\È��©Ù"Stata �probit Úlogit ·

-�Ù§·-�A5��§�.©Û��§�±���OþÄu&EÝ
����
§=&

E
�_
"�âù
&E?1u�§accumulate À�#Nu��\È§Ï´éÜu�"

Ù§�A�§X�«f8©Û§éêq,¼êS�Ð��-30.756389§5 gÂñu-19.203993"

AO��´§��.¥�ÏCþ��û½
(J�¤õ�Ä§@oNõ§S¬�ÑÃ¡

��Xê§½ö�ÑØL´o�Ê\Ø��)§Stata U9�±yù«�/"ð�êâO\


��¶�repair �þ§���1, 2, 3, L«�!²þÚÐ"duêâ¥�?P¹���þ´

I��§e�^�?P¹5ýO	I�û§Krepair==1 �VÇ�0§=probit ½logit�Xê

¬Ã¡�"Stata �(J�("S�g-26.992087 ©§̄ gÂñu-22.229138"

§8.2.5 )�©Û

¦^·-kapmeier, gwood, mantel, wilcoxon, logrank, survcurv, loglogs, cox, coxvar, coxbase,

boxhaz. cox ·-Uék'�m!��Ú�C�Cþ]��O'~ºx�.§y^��u>

Å�]�§'�#Îa.�¶«§P¹ù
u>Å3�KÖe$1�������ê"

. use kva, clear

. describe

. cox failtime load bearings

. correlate, _coef

. correlate, _coef covariance

$1(Jµ
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Cox regression Number of obs = 12

chi2(2) = 23.39

Log Likelihood = -8.577853 Prob > chi2 = 0.0000

Variable | Coefficient Std. Error t Prob > |t| Mean

---------+--------------------------------------------------------------

failtime| 74.66667

---------+--------------------------------------------------------------

load| .4229578 .1433485 2.951 0.015 27.5

bearings| -2.754461 1.173115 -2.348 0.041 .5

---------+--------------------------------------------------------------

| load bearings

--------+------------------

load| .020549

bearings| -.121008 1.3762

éêq,S�Ð��-20.274897§²5gS�Âñ�-8.577853"load�bearingsm��'�-0.7196"

Ø�ëê�1cox ·-�§�¬w£8�(J"

�O�k��*	�êâ§¦^�´���Ô¢��êâ"

. use cancer, clear

. describe

. tabulate died, summarize(studytim)

. tabulate drug, summarize(studytim), if died

. tabulate drug, summarize(died)

. quietly tabulate drug, gen(drug)

. cox studytim age drug2 drug3, dead(died)

. test drug2=drug3

1 if patient| Summary of Months to death or end of exp.

died| Mean Std. Dev. Freq.

------------+------------------------------------

0 | 21.117647 10.652948 17

1 | 12.419355 8.7512825 31

------------+------------------------------------

Total | 15.5 10.25629 48

Drug type| Summary of Months to death or end of exp.

(1=placebo)| Mean Std. Dev. Freq.

------------+------------------------------------

1 | 9.0526316 6.6204539 19

2 | 14.5 7.2318739 6
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3 | 21 10.620734 6

------------+------------------------------------

Total | 12.419355 8.7512825 31

Drug type| Summary of 1 if patient died

(1=placebo)| Mean Std. Dev. Freq.

------------+------------------------------------

1 | .95 .2236068 20

2 | .42857143 .51355259 14

3 | .42857143 .51355259 14

------------+------------------------------------

Total | .64583333 .48332111 48

Cox regression Number of obs = 48

chi2(3) = 36.52

Log Likelihood =-81.652567 Prob > chi2 = 0.0000

Variable | Coefficient Std. Error t Prob > |t| Mean

---------+--------------------------------------------------------------

studytim| 15.5

died| .6458333

---------+--------------------------------------------------------------

age| .11184 .0365789 3.058 0.004 55.875

drug2| -1.71156 .4943639 -3.462 0.001 .2916667

drug3| -2.956384 .6557432 -4.508 0.000 .2916667

---------+--------------------------------------------------------------

( 1) drug2 - drug3 = 0.0, F(1, 45) = 3.31, Prob > F = 0.0757

17�¾<E,�¹§¦��)��mg,��"k��¾<¥§?Ò���Ðu¬§?

Ò®�Ðu"q�?Ò�¬����§¦^�.h(t) = h0(t)exp(b1age + b2drug2 + b3drug3)

¿�Ä���§¦^dead( )À�§ké?Ò2Ú3��)¤�«Cþ§Ò�±¦^cox·-
"

éêq,�d-99.911448§²ogS��-81.652567"��u��1�«�´k«O�§1�!

1nü«�´Äk¤ØÓ"

Survive.Kit ´�|Stata ^u)�©Û�§S§¦^·-run Survive. Kit C\"3Stata

3.0 ±�±ADO©��ªN^"kapmeier Úgwood ^u±�Kaplan-Meier )��Ú�Ñ�

âGreenwoodúª�Ñ��&�"loglogs±�log(-log(S(t)))élog(t)�ã§Ù¥S(t)�dKaplan-

MeierÈÝÚOþ½Â�)�¼ê"e����§KêâÑl%Ù�(Weibul)©Ù"survsum

Úsurvcurv^uw«)�©Û�nÜÚOþÚ)¤)�Cþ"logrankO�ü|½õ|log-rank

ÚOþ§̂ u'�ü�½õ�|�)��"mantelÚwilcoxonO�ü|��Mantel-Haenszel

u�9Wilcoxon-Gehanu�",	§coxhaz !coxbaseÚcoxvar�Ñcox£8©Û�Ä�ºx¼

ê!)��ÚÄ�)�Cþ"ù
·-Ï^��ª´µ

<·-> �mCþk��«Cþ[, by(©|Cþ)]
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k��«Cþ���¬�L«k�§§S9(JXeµ

. kapmeier studytim died

. kapmeier studytim died, by(drug)

. gwood studytim died

. gwood studytim died, by(drug)

. survsum studytim died

. survsum studytim died, by(drug)

. loglogs studytim died

. loglogs studytim died, by(drug)

. survcurv studytim died

. gen loglogs = log(-log(_surv))

. gen logt = log(studytim)

. regress loglogs logt

. logrank studytim died, by(drug)

Source | SS df MS Number of obs = 48

---------+------------------------------ F( 1, 46) = 4439.69

Model | 41.886338 1 41.886338 Prob > F = 0.0000

Residual | .433987958 46 .009434521 R-square = 0.9897

---------+------------------------------ Adj R-square = 0.9895

Total | 42.320326 47 .900432467 Root MSE = .09713

Variable | Coefficient Std. Error t Prob > |t| Mean

---------+--------------------------------------------------------------

loglogs | -.7396131

---------+--------------------------------------------------------------

logt | 1.075852 .0161464 66.631 0.000 2.449985

_cons | -3.375435 .0419694 -80.426 0.000 1

---------+--------------------------------------------------------------

Group Events Predicted

--------------------------------------------

1 19 7.2459559

2 6 8.1984653

3 6 15.555579

Chi2( 2 ) = 25.526241 , P = 2.864e-06

(JL²n|�(ØÓ§P-��u0.1%§5¿�k19+6+6=31 �k�±)( IP�) ýÿ�

�31"éuéì|§(1�|1)§*	�19 �k�§�e¤k¾<äk�Ó�)�Ç"�¬

k7.25 ��u)"



§8.2 ÚO©Û 337

§8.2.6 Stat.Kit

´�|§S§^u�X�ÚOu�"ÏL·-run Stat.Kit N\"§Jø
�Ê�#·

-"

dbeta O�K�ÚOþDF-Betas

genrank �)Cþ��g§¿�Ä��Ó�g

genstd �)IzCþ(þ�«§��1)

glogit ©|logit

gprobit ©|probit

ksmirnov Kolmogorov-Smirnov ©Ù��u�

kwallis Kruskal-Wallis üÏ���©Û

means �â²þ!AÛ²þÚNÚ²þ

ranksum Wilcoxon �Ú(Mann-Whitney ü��) ÚOþ

regdw £8¿�ÑDurbin-Watson ÚOþ

signrank Wilcoxon �éÎÒ�gu�

signtest �éu�¥ êu�

spearman Spearman �Ú�'Xê

teststd u���´Ä�Ó½ö´Ä�,�~ê

ttest �«a.�t-u�
y�u��«#�-�V\J�k�5§̂ 12ýð�¢�§?1kÃV\J�p§�'

�§(JXeµ

Without With Without With

Treatment Treatment Treatment Treatment

------------------------------------------------------------------

20 24 18 17

23 25 24 28

21 21 20 24

25 22 24 27

18 23 23 21

17 18 19 23

. summarize

Variable | Obs Mean Std. Dev. Min Max

---------+---------------------------------------------------

mpg0 | 12 21 2.730301 17 25

mpg1 | 12 22.75 3.250874 17 28

. means

| Arithmetic Geometric Harmonic

| Mean Obs Mean Obs Mean Obs

---------+----------------------------------------------------

mpg0 | 21 12 20.83629 12 20.67272 12
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mpg1 | 22.75 12 22.52909 12 22.30015 12

. ttest mpg0=20

. ttest mpg0=mpg1, paired

. ttest mpg0=mpg1

. signtest mpg0=mpg1

. signrank mpg0=mpg1

±þ·-?1þ�´Ä20�u�§�éu�Ú¤|t-u�"¦^·-’ttest mpg0=mpg1, un-

equal’Ø���à5�b�"Ùg^signtest·-u�¥ ê´Ä�Ó§$^Wilcoxon�éÎ

Ò�gu�u�©Ù´Ä�Ó"

�e5¦^<�Ê�êâcensus.dta§u�(´Ç§Äk)¤Cþ§̂ (´êØ±18�±

þ�<ê§,��	(´Ç�c#��'§�±¦^�k�pearson �'·-½spearman ·

-"

. use census, clear

. generate mrgrate = marriage/pop18p

. summarize mrgrate

. correlate mrgrate medage

. spearman mrgrate medage

. summarize mrgrate, detail

§8.3 p©EÚO�ã

§8.3.1 ã/·-

Stata 1.0 �p©EÚO�ãõU´�Stata/GRAPH �¤�§Stata 2.0 ��ãõU�8

¤3·-graph§Ù�{�µ

[by varlist:] graph Cþ�L[=�] [in ��] [if ^�L�ª] [, À�] ½: graph using ©�

¶[©�¶[..]] [, À�]

¦^graph ·-�±±�l«ã/§=histogram (��ã)!matrix( ��Ñ:ãå
§

�õ��30 �Cþ)!box(õ�8�Cþ�Box-whisker ã)!bar( �^ã)!twoway(��Ñ:

ã)!oneway(��^/ã§��box (Ü¦^) !star((/ã§�õk16 �Cþ) Úpie(�ã)§

ã/�±wÚ©é"

graph using ©�¶[©�¶[..]] [, ÀJ�]

À�t|b|l|r1|2title(”IK”) margin(#) saving(©�¶[,replace])

^~µ

. graph x, saving(hist)

. graph y, saving(hist2)

. graph y x, saving(twoway)

. graph y x, by(region) saving(many)

. graph using hist hist2 twoway many

5¿Ó�^using Úsaving() Ó��©�¶k�¬»��k�©�"
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�^�ÀJXµ

1. saving(©�¶[,replace]) ã/©�¶§replace �«CX�k©�"

2. by(Cþ¶) �«©|�)ã/§©|CþAU,Sü�"

3. total (Üby() �«�)��êâ�ã/"

4. bsize(#) �«©|CþIÒ�iN��"

5. Rescale =(Üby() ¦^§¦z�©|þ^ØÓ�ºÝ"

6. title(”IK”) 3ã/�eà\IK"õêØ�¹AÏiÎ��¹e§ÚÒ�±�Ñ"3

ã/�þe�m©O�±kü�IK§{Pt1()!b1() �"

7. x|y|r|t<n>title(”IK”) ¦^set textsize # 5��IK©i���"

8. gap(#) w«ê¶�gap() �½�IKÚã¶ê����§%@�8"

9. x|y|r|tlable([#,...,#])Úx|y|r|ttick([#,..,#] )�IK��§̂ u�«�«ã¶IÒÚã�I

Ý"x|y|r|tline([#,.., #]) �«3ã¥\þpî©��"x|y|rscale(#,#) �«^#��°�

ºÝ±ã"

10. noaxis �«Øw«ã¶"

11. [no]border ^u��ã�>µ"

12. log �«��ã^éêºÝ"3ü�ã¥^rlog!ylog!xlog 5�«"

13. pen(#..#) Òèd��Ê§Stata ^�Ò)IPã�IÒ"

14. shading(#..#) ÒK�Ý§Òè����§̂ u��ã!�^ãÚ�ã"

15. symbol(c..c) �«twoway Úmatrix ã¥�ÎÒ§�{��s()"kO ��!o ��!S ��

¬!d �!/!T �n�!p �\Ò[Cþ¶] rCþ¶^�IP!. :![ n] ¦^P¹Ò!i

Û¹"

16. trim(#)�¦^Cþ¶�ÎÒ�§ã/¥�õ���iÎê§%@�8"¶¡”California”,

Ïdgraph y x, s(Cþ¶) trim(2) ¥ÎÒC¤�Ca"

17. psize(#) �«[Cþ¶] ÎÒ���§%@�100"

18. connect(c..c) �«twoway Úmatrix ¥:m�ë��{§�{��c()". L«Øë§l 3:

mx��§m ë�median bands§s L«^ng�^ë�"

19. bands(#) �«x-¶þbands �ê8§d�O�x �y �¥ ê"

20. density(#) �«3�^m��fê§%@�5"

21. bin(#) �««mê8§%@�5"

22. freq �«p¶^ªêü �O©êü "
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23. normal[(#,#)] �«3��ãþ�x�����Ý�"

24. density(#) =�normal %@�100"

25. jitter(#) O\���ÅD("# L«D(Óã/«�'~§���5"

26. rescale �«z�y-Cþ©O5�z"

27. rbox �«ãþw«��box ã"

28. y|x|rreverse �«ºÝ´lp�."

29. jitter(#) �«# �:3�¶þw«Ñ5"

30. half �«=^en�
"

31. jitter(#) �twoway ��"

32. [no]alt �«3�ªãe�IÒ´Ä���"

33. vwidth �)ØÓ°Ý��ªã§ã�°Ý�*	ê¤'~"

34. root �«vwidth Úroot À��§ã�°Ý�*	ê8��¤�'"

35. [no]alt �box ��"

36. means �«^þ��^Cþ�Ú5�z"

37. stack �«ã/´Uª��5��"

38. label(Cþ¶) �«éz�P¹^�½Cþ¶�SN�IÒ"

39. select(#,#) ^u��êâ¥,
(/ã"

21-24^u��ã§25-28^u��ã§29^u��ã§30-31^uÝ
ã§32 -34^u�ªã§35-

37^u^/ã§38Ú39^u(/ã"

^~µ

graph y x =pop§±x �y �ã§±�����«pop ���"

graph y x =pop, psize(150)§�þÓ§�¤kÎÒO�50%"

graph y x =pop, s([name])§¦^Cþname �SN�IP§iN���pop ¤'~"

graph y x =pop, symbol(.) jitter(4) �Å/�«�:L«pop ���"

graph y hat x =pop, s(Oi) c(.l) sort±�y hat'ux�ã§̂ ��ë��:"hat´dregress

y x =pop £8¿dpredict hat �é5�ýÿ�"

¦^ð�êâ�~f§̂ Stata ±���ã!V�ã!Ý
ã!�ªã!(/ã!�^ã

Ú�ã"

. graph mpg, histogram normal saving(hist)

. graph price mpg, twoway saving(twoway)

. graph price mpg weight length, matrix saving(matrix)

. graph weight, oneway by(foreign) total saving(onwway)

. graph weight, box by(foreign) total saving(box)
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. graph price mpg displ wwight in 1/9, star saving(star)

. graph rep1-rep5, bar saving(bar)

. graph rep1-rep5, pie saving(pie)

. graph using hist twoway matrix oneway box star bar pie saving

(combined) title(The Combined Graphic Analysis)

§8.3.2 ã/�<

Stata 2.0 ¦^§Sgphdot �gphpen ?1ã/M��"§�´Õá�§S§�,�±^

3Stata e¦^SHELL 5�§��Ð3DOS XÚe5�"

gphdot |±��ÑÑ(pixel-oriented) ���X:
�<ÅÚHP laser �<Å"gphpen

|±�þÑÑ(vector-oriented) ��X¦^±ã)�±ã¤ÚPostScript �<Å"

�{µgphdot|gphpen ©�¶[/option /option ...]

©�¶=ã/(.gph) ©�§À�kµ

/Lp|l (=égphdot) �«portrait/landscape G�"

/Dfilename �«�<Å£ã©�§%@�´default.gdi/default.pen.

/Odevice: ÑÑ��"gphdot Ï~x ¿1�§XPRN:"/Ocom1 òx 

/Ofilename COM1:"/Omyfile.binÑÑ�myfile.bin (�±^DOS�COPY/B·-x �<

Å§Ï�©�´�?��ª)"gphpen ��x COM1:§�/Oprn: K´x PRN: /Omyfile.asc

´x myfile.asc§Ø�´.pic©�§gphpen�ÑÑo´ASCIIa."̂ DOS�COPY½PRINT

·-�x �<Å"

/- ã/�<�Ø��

/+ m©�<�k��

/C# �«��°ê§Ø\�«��1

/N Ø�<Stata I�

/R# UCã/���§%@�/R100

/RX# ã/Y²����N�

/RY# ã/p�N�

/S# �«¤kStata ÎÒ���§%@´/S100

/SO|S|T|o|d|p|.# �«A½ÎÒ���§X/SO50

/I©�¶éPostScript ¦^ps.plf§é.pic ©�^pic.plf"

/X (=égphpen) ¦^±ã)�ú�Ý±�$í�ß²��þ"

/P#..# UÄ%@±ã)Ò/P123456789"P122 �«3 Ò)Ó2Ò)"

/T#..#�«)�þÝ"%@�1"¦^300-dpi����§�«�4�¦ã/Ðw�
"/T144

ò¦�Ò)�1, 2 Ò)�3 Ò)�4"

�<þ¡�ã/§3DOS XÚe§$1·-µ

C>gphdot combined /r52 /Dhplphr

ã/©�combined ò3HP laserJet+ þ<Ñ"

§8.3.3 P¹©�ÑÑ

Stata�$1P¹©��,�±3DOSe|^PRINT·-<Ñ§�¦^XÚJø��ª

z§SFSL ¿(Ügdf Úprofile.fsl �±rStata �'�i28/w«Ñ5"�Ù§^��'§

ù�õU¦<�8�#"
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$1�{µDos: fsl i©�¶[.log] [/À�]

Unix: fsl [-À�] i©�¶[.log]

À�´µ

l�O¶ �ªz$1P¹��O¶i

lfx Epson FX, LX, RX

llq Epson LQ, SQ

lmx Epson MX

lhp HP LaserJet

lhpfonts HP LaserJet with prestige elite fonts

libmgr IBM Graphics printer

lhispeed IBM Mainframe

lnecp67 NEC P6 or P7

lnec8023 NEC 8023A-C

lokidata Okidata 84, 92, 93, 182, 183

ltoshiba Toshiba 3-in-1

lelite Other, elite font or 90+ characters across

ldefault Other, less than 90 characters across (default)

p©�¶ �¹�O�©�¶§%@�pprofile.fsl"

o©�¶ ÑÑ©�¶§%@�o©�¶.prn

h[”]IK[”] �IK

u[”]^r¶[”] ^r�¶i

a[”]áÒ[”] áÒ/�è

sc|p Ø ÑÑaO

q ×��1

§8.3.4 graph.kit �qc.kit

3stata 2.0¥graph.kit�qc.kit½Â�|±ãÚ�þ��ã�·-§̂ run·-Ú^§¦^

·-help graph.kit½help qc.kitò¼�§�^{�`²"3�Ï)Ä�¥®²�ado©���"

graph.kit �·-k:

grebar error-bar chart

leverage  £8m\ã

quantile © :ã

qnorm © :���ã

qqplot © :�© :ã

symplot é¡ã

evkã/w«��§K�U3ã/�<��þÑÑù
ã/§¦^Sunview e�Sun

�§ýk��’window define tut’�J¬Ð�
"¦^·-query �±��O�Å����¹"

·-´µ

. use auto, clear

. keep make price mpg weight displ foreign

. hilite mpg displ, hilite(foreign) ylabel xlabel

x��ü�Ñ:ã§¿�¦Ü©êâ28"
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�±¦^regress mpg displ weight foreign ½regress mpg foreign weight displ ·-?1��

£8©Û§m>Cþ�gS�©ÛÃ'§éAu�� £8m\ãKØ,§7I¦weight

¤��§m>1��Cþ"�Au�«Cþforeign,�±¦^·-

. leverage mpg foreign displ weight

k�·�é��Cþ�©Ù´Äé¡a,�§�±¦^é¡ã«{"

ð�êâ¥�p��d�$15,906§�$��$3,291§y3ò§è�êâ¥;.��.'

�§e©Ùé¡§d���OA´XÓ�"�d�¥ ê�$5,006. 50§Ïd�B��õ

s$10,899.50 �B¨���s$1,715.50§ddw§�´é¡�íºéÙ§�êâEd�

{§Ò´é¡ã�g�§y��^·-"

. symplot price

qc.Kit�·-´µcchart§pchart§plotebar§shewhart"y^Acheson J . DuncanÍQuality Con-

trol and Industrial Statistics ¥�êâ§dzU6Ñ�50�railway frames ��¤ýO�railway

framesê8§ù
êâ´Ê�°Þ28U�êâ"

. describe

. summarize rejects, detail

. pchart rejects day ssize, ylabel xlabel

. pchart rejects day ssize, ylabel xlabel

. pchart rejects day ssize, xlabel ylabel stabilized title(May Production)

�ü«·-cchart§¦^#�êâ§§P¹
z|°�§�°|ÂÑÅ�uy¯K�ê8"

. cchart defects sample, ylabel xlabel title(c-Chart for Radio Subassemblies)

. list

date mean std

1. 8 192.2194 3.937047

2. 9 192.6444 2.833564

3. 10 192.3667 4.578077

4. 13 194.7625 3.250883

5. 14 192.6889 2.889829

6. 15 195.0182 1.730357

7. 16 193.4028 2.61576

. plotebar mean std date, yline(195) title(Weight Variation) ylabel xlabel

��´cusum ã§̂ graph ·-Ò�±
"

. graph sum top bot unit, yline(0) ylabel xlabel c(.ll) s(oii)
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§9.1 {0

SplusdMathSoftÚO�ÆÜmu§øÚO!A^êÆÚ�ÆïÄö¦^�Ï^óä�"

Ùc�´AT&T�Bell¢�¿Becker, ChambersÚWillksï��S�ó"1988cSXÚ��.U�

l¡�”New S”§Ù3.0!3.1!3.2�©Ou1991!1992 Ú1994cÚ\"Ù�O8�´�^rJ

øµÄ�!�pÚp¬��ã/§&¢5êâ©Û�{§ÚO�{§?1êÆO�"

SplusÚ�^r?1&¢5!êâ°ÄÚ¡�ã/�©Û"§#N^r?§Ú�Ù§�

ó���é?1õU*Ð"Splus�k;^óä�§XS+BOX^uó��O"

§9.2 ö�¦^

$1�¸µ�$1ã/^r��(GUI)�ó�Õ( XopenLook !motif) ÚMicrosoft Win-

dows§½X-ªà"3Splus¥�±^·-?Devices�Ñ^�¤|±���¶";.��¸e§̂

r�±¹\SplusL�ª!�Ö�Ï©�!w«ã/¿�ö�XÚ�p"Splus��±3�ã

/ªà$1"

§9.2.1 m©�(å

±Microsoft WindowsXÚ�~§$1�I�homeÚshomeü��¸Cþ"�±3XÚ�

�©�config.sys½gÄ1?n©�autoexec.bat¥¦^·-µ

set home=c:\splus

set shome=c:\splus

��3WindowsSÒ�±é^SPLUS.EXE
"

q±UNIXXÚ�~§3XÚJ«��\µSplus

��Êî�§ÑyJ«µ>

¦^·-q()òÑS-Plus"

3XÚe¦^·-µsetenv S CLEDITOR emacs§K¦^µSplus - e ?\Splus�òé^

�emacs�N�·-1?6õUµ

ˆP(Previous§þg·-)!̂N(Next§e�g·-)!̂ K( Kill§í1)!̂A(Begin§m©)!̂E(End§

1")!ˆD(Delete§íiÎ)!ˆX(Insert§�\)�"·-history()^uw«Q²�\�·-§

again(”dta”,ed=T)K¦�¹”dta”�·-2gw«l?1?6"

S-Plus��±$1·-©�µSplus BATCH <·-©�¶><ÑÑ©�¶>

3�p�ªe��^source()·-N^	Ü·-©�§aqSAS�include"

Splusäk)º�ó�A�§XÚ�1Ö\��z�·-¶SplusqkõU5�ó�A

�§¹\�L�ª´XÚõUN\§êâ´N^�ëþ§Ó�XÚq�£êâ¶��

�´Splus´��¡�8I�§S�ó§��Ï^�õU�±dõ«a.�8IN^"8I

´Splus�êâ!(J9¼ê§§�±XÚ©��/ªÑ�§̂ ·-objects()��§���L§

^rm()·-?1íØ"

345
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Xþ¤ã§̂ r^L�ª�Splus?1�p§L�ªõ«õ�§�3�pª�¸e�Ì�

�´·¶ÚõUN^"�\Splus¼ê¶Ò¬���A�½Â"��õUN^Ï~´¼ê¶

9Ùëê(���3)ÒS)"¤k�SplusL�ª�£���§Ï~ù��¬�<Ñ5"

Splusé·-iÎ���´¯a�§ÏdAge�age´ØÓ�"�L�ª��·-�\�§

KÙ��O�!�<¿��ï(�uÛ¹Cþ.Last.value)"D��é(^<-Ú�)U
O�L�

ª��%ØgÄ�<§Xµ

> 12+3

[1] 15

>x<-c(1,2,3,4,5,6,7,8,9)

>m<-mean(x);v<-var(x)

>m/sqrt(v)

õ�·-^©Ò©�§e·-3�1�k��§KXÚ±”+”J«"

Splus¥��5ÚO�.æ^Ï^�Wilkinson-RogersPÒ§ö�Îk+,-,*,/§%Ú:§:L«

�p�". ´Splusk�·¶��Ü©§Xcar.weight¶Ó�§q�±L«úª%@��à½m

à§Xupdate(model,.˝.-Age) "lm( skip ˝.ˆ2, data= solder. balance) L«¦^solder. balance¥

¤kCþ�Ì�AÚ���p"

sink(”©�¶”)�±r$1L§�Ñu©�§sink()ò'4©�"

!^uÚ�XÚ	�·-(�Stata�Ó)§X:!csh?\UnixXÚ	�"

§9.2.2 ���Ï

>help(mean) ½?mean

�ÑäN·-��{§3UNIXXÚee¯k¦^setenv EDITOR < ?6^�¶¡> K

�3¦^v·-�?\�A�?6§��©�©�"

3UNIX WindowsG�e§^help.start()Úhelp.off()?\ÚòÑ�ÏXÚ"cö�±�k

gC�ëþ§Xµhelp.start(gui=”openlook”)"3Windowse(ÜWinhelp�?6}bõU�±

ò�ÏSN±©�/ª��e5"

§9.2.3 êâ

êâ8��3.Data8¹(UnixXÚ)½ÚDATA8¹(Microsoft Windows)§§�´[È5�§

¦^ls()·-�±w�"z�êâ8�±²attach(8Iêâ8) �detach()Ú^§êâ8I�

±²rm()·-íØ"êâa.µk�þ(vector)!ê|(array)!Ý
(matrix)!�L(list)!êâ

µ(data.frame)"

> x<-c(1:9,10))¤���þ§Ù¥1:9L«1�9�m�êi§kXPascal�ó¥�qÞa

."seq(-5,5,by=0.5)K)¤[-5,5]�m±0.5�©�ê�§aq/§req(x,times=5)KòxE5g"

�þ$�5K�Ù§^���§Xz <- 5 * x + yL«z�z���´x�z���¦5¿

�y�A����\�(J"z <- y > x´òy�xm�Ü6$�(J��3z¥"x[1:5]´�x�

þ�11�15��§ÙeIL«�ª�Fortran¥�iÎö�aq¶�´x[-(1:5)KL«r1:5�

êâüØ3	]"

ê|�±��¤keI�Ó�a.�êâ�8Ü§�z´k900�����þ§>dim(z)<-

c(3,2,150)K¦z��3ó2ó150��ê|"qXµx<-array(1:20, dim=c(4,5))"
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�L´d��Ü©|¤�8I�kS8Ü§Ù��|©^$\±«©¿�±PkgC�

·-§Xµ>name$component§�|©�·-�±^>names( name) �Ñ§ù��ØI��<

ÑäN�êâ"[[]]^uzÑ�L�����[]^u�þ�eI§üö��^´Ø�Ó�"

êâµe´�±�¹iÎ�Ý
§��w¤;�ü���L§1�þ�±PkgC�

IÒ§Ù��±�����|©5?n"êâµe�±^·-data.frame)¤"Splus¥"�

�^NAL«§~^ö�´na.action=na.omit§X^ulm()�-"

¼êsort()^uéêâ?1üS§Ù�{ü�/ª´^��ëþ§Xµsort( age)"�(¹�

�{´¦^sort.list�)��¢Ú"Ïdx[sort. list( x) ] �sort(x)�(J�Óx[sort.list(-x)]´

üS(J"?�Úkorder()§§�±�?¿ê8�ëþ"

§9.2.4 Ö\=Ñ	Üêâ

�±ÏLD��é!scan()Úread.table()5?1"

> counts <- scan()

ò��^rl��Ö\êâ§��©�(åÎXUNIX�ˆD(å"diet<-scan(,””)K´Ö

\iÎa.êâ"scan()�read.table() ¥�±�«©�¶§X

auto<-read.table(”auto.dat”)"

read.table()Ì�^uÖ�êâµe§

	Üêâ�=Ñ�±^write.table()�¤§write()¼ê�Ñ�þ½Ý
"

|^;^§S§�±Ö�SASêâ8"b�3UNIXþ^rnamek��SAS©�´test.ssd§

K¦^±e·-Ö�data"

data<-sas.get(”/usr2/user2/name/”,mem=”test”)

names<-sas.contents(lib=unix(”echo /home/sparc6a/zhao”),mem=”test”)

§9.2.5 ã/

Microsoft Windowse¦^win.graph-¹ã/w«§3UNIX�motife¦^·-motif()-¹

ã/w«��§graphics.off()§dev.off()'4��"Ù§���Xµx11()!openlook()!sunview()�§

ÏÕ^�Kermit½NCSA�telnetþ�±¦^tek4014()?1�ý"S-Plus¿ØI��SAS@��

E�options�é§±ã�Ñ��I�±postscript()§KgÄ)¤PostScript�ª©�"±(-3.14,

3. 14) Scos(x)��ã�~§Ù·-�I�ü^µ

> angle <- seq(-pi, pi, len=100)

> plot (angle, cos(angle), type=”1”)

±ã¼ê��©aXeµ

üCþêâµ

barplot ^ã

hist ��ã

dotchart :ã

pie �ã

stem {�ã
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VCþêâ

plot Ñ:ã

boxplot Ýªã

qqnorm ü����VÇã

qqplot ü��© :ã

plot.surv.fit )��ã

shewhart Shewhart�þ��ã

cusum cusum�þ��ã

n�ã/

contour Ó+ã

persp ßÀ½meshã

image K�ã

õCþêâ

coplot ^�ã

faces òÌã

maplot maplot

pairs üüÑ:ã

stars (/ã

symbols ±ãÎÒ

�Sêâ

tsplot ��½õ��Sã

acf g�'¼êã

spectrum ãÌ

Ä�ã�
brush ó�Ñ:Ý


spin �^=n�ã

±ã·-k�þ�ÀJ�§Xµlty=n�«�.§pch=”c”�«x:^�ÎÒ"
points ��cã/O\:

lines ��cã/O\�

text ��cã/O\©i

abline x:�ª��

�pª·-kidentify!locator!legend"

§9.2.6 VÇÚÚO

Ì�SNkµVÇ©Ù!nÜÚOþ!ÚOu�!ÚO�."�VÇ©Ùk'�¼ê

kd©Ù¶!p©Ù¶!q©Ù¶!r©Ù¶"Ù©Ùkµ

beta binomial Cauchy chi-squared

exponential F gamma gemetric

hypergeometric log-normal logistic negative binomial

normal Poisson stable Student’s t

uniform Weibull Wilcoxon rank sum

ppoints()¼ê^u�)0-1mþ��©:"summary()�Ñ£ãÚOþ"e��éx��

�©©Ù���ãÚ©Ùã"

> sample.data <-rbeta(100,2,9)

> hist(sample.data, den=-1, prob=T)

> p<-ppoints(100)
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> lines(qbeta(p,2,9),dbeta(qbeta(p,2,9),2,9)

> title(main="Data from Beta(2,9) distribution")

nÜÚOþ^summary¼ê��§�âëê�aOØÓ§§�±�Ñ�A�(J"nÜ

ÚO¼êkµ

mean �âþ�

median ¥ ê

var �þ���!Ý
����


cor �þ½Ý
��'

quantile ²�© :

location.m M-�O

mad ²þýé �

scale.m Bisquare A ���O

scale.tau Huber����O

robloc M�OÚHuber���O

cov.mve õCþêâ�è �Ú���O

~^�ÚOu�kµ

t.test t-u�µü��!ü��!�é!���½Ø�"

wilcoxon.test �Ú�ÎÒ�gu�

var.test ü��à5u�

kruskal.test ü��O�Kruskal-Wallisu�

friedman.test ÃE«|�O�Friedman�Úu�

cor.test "�'u�§�)Pearson!KendallÚSpearman�'

binom.test ü�Ç�°(u�

prop.test Ç���u�

chisq.test ü��éLPearsonk�u�

fisher.test ü��éLFisher°(u�

mcnemar.test ü��éL�McNemark�u�

mantelhaen.test n��éL�Mantel-Haenszelu�
e¡�-ü«
ü��t-u�µ

> x<-rnorm(10)

> y<-rnorm(5, mean=1)

> t.test(x,y)

¢��Oµfac.design(ÛÏ�O)!oa.design(���O)!alias()�Ñ¢��O·,�(�(�

�½Ü©)"

ÚO�.µSplus¥�Nõ�.´��Ú��µe§êâ´��êâµe§�[Ü��.

^��úªL«Ñ5"úª^ÎÒ*Ú�§Xµyield∼ Temp+ Conc§log(Mileage)∼Weight+ploy(HP,2)"
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crosstabs l�X�Ï�)¤õ��éL

aov, manova [Ü��Úõ���©Û�.

lm �5�.

glm [Ü2Â�5�.

gam [Ü2Â\5�.

loess [ÜÛÜ£8�.

tree [Ü©a½£8ä�.

nls,ms [Üëê��5�.

factanal Ïf©Û

princomp Ì¤©©Û

£8©Û�kl1fit?1L1£8!rreg?1è£8§ltsreg ?1����þ�£8�"
)�©Û

surv.fit [ÜKaplan-Meier)��.

coxreg [ÜCox'~ºx�.

agreg [ÜAnderson-Gillí2Cox�.

�mS�©Û

ar ��½õ�g£8�.

arima.mle ARIMA�.

spectrum �mS�Ì�O

�þ��ã

shewchart Shewchart(xbar!s!R!p!np!uÚc.��ã)

cusum cusumã(xbar!s!R!p!np!uÚc)

§9.2.7 êÆO�

Splus�±?1È©Ú�ê!��!%CÚ�`z§Xµ

>integrate(sin,0,pi) [1:2]

>D(expression(3+x^2),"x")

>approx(spline(1:10,(1:10)^2),xout=1.5:3.5)

>polyroot(c(6,-5,1))

�`z�¼êkµ

ployroot E,õ�ª��

imorppt �½«mS��¼ê��

peaks �X�lÑ:�ÛÜ���

soptimize �½«mS��¼ê�4�

ms õ�¼ê�ÛÜ4�

minib õ�¼ê�4�§Cþkþe.�å

nls ��½õ�õ�¼ê²�Ú�4��

nlregb ��½õ�õ�¼ê²�Ú�k.�å4��

nnls Xê�K����¦)

§9.2.8 ^~µã/!²;©Û!)�©Û!ÛÜ£8

SplusXÚJø
Nõêâ§^r^±��Ú^§X¯Uêâethanol"
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>summary(ethanol)

>pairs(ethanol)

>attach(ethanol)

>loess(NOx~C*E,span=1/2,degree=2,parametric="c",drop.square="c")

>E.Intervals <-co.intervals(E, number=9,overlap=1/4)

>coplot(NOx~C|E, given=E.intervals, panel=function(x,y) panel.

+smooth(x,y,degree=1, span=1))

>m1<-lm(NOx~C+poly(E,2),data=ethanol)

>summary(m1)

>par(mfrow=c(2,2))

>plot(m1)

>plot.gam(m1,resid=T,rug=F)

>m2<-gam(NOx~C+lo(E,degree=2),data=ethanol)

>plot(m2,resid=T,rug=T)

>anova(m1,m2,test="F")

>m3<-gam(NOx~lo(C,E,span=1/4,degree=2),data=ethanol)

>anova(m2,m3,test="F")

fitted(), residuals(), summary(), predict(), family(), deviance(), formula()�^u¼�gam8I�

�A(J"

BÎý�êâKyphosisµ

> attach(Kyphosis)

> kyph.gam1 <-gam(Kyphosis~s(Age)+s(Number)+s(Start), family=binomial)

> class(kyph.gam1)

> plot(kyph.gam1, residuals=T, rug=F)

> summary(kyph.gam1)

> kyph.gam2 <-gam(kyph.gam1, ~ . -s(Number))

> summary(kyph.gam2)

> plot(kyph.gam2, se=T)

> anova(kyph.gam1,kyph.gam2, test="Chi")

s()L«�ë�²w�§bs()�ns()K´B-�^Úg,�^§lo()L«loess()²w§§��±

^dfÀ��«gdÝ"

����ééü��.?1'�§(JL²�Ñ��¿ØwÍ"step.gam()Úpredict.gam()�

^uÅÚ�.ÀJÚýÿ"

Ö�^rg½Â¼ê����ª´µname <- function (arguments) body"¼ê�ëê3

)ÒS�Ñ§̂ ÏÒ©m§¦^�Ò�±�ëê�%@�"¼êN¹3�)ÒS§¼ê�£

��´¼ê���O��"¼êNS�½Âéu¼ê��5`´ÛÜ�"±e´��¼ê

±ã�~fµ

> f.plot

function(f,minx,maxx,nx=100, type="1",...)

{
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x <- seq(minx, maxx, length.out=nx)

y <- f(x)

plot(x, y, type = type, ...)

}

ëê´minx�maxx�«x�����§nx�«�©:ê§%@�:^�´ë�å5"�±^

�-µ

>f.plot(cos, -pi, pi)

>f.plot(function(x) {1+2*x+x^2},-10,10)

��3UNIXXÚe¦^pico?6§�±?1Xeö�µ

> !pico myeditor

function (data,file,editor="pico")

{

if (missing(data))

ed(editor=editor)

else if (missing(file))

ed(data,editor=editor)

else ed(data,file,editor=editor)

}

>pico <-source("myeditor")

>pico (d)

>pico (d,"e")

Äké^XÚ�pico§,�?1¼ê½Â¿�u©�myeditor §����Splus8I�å

5§±�Ò�±3SplusSØ^XÚ	���¦^pico
"

if/else�é^u��=�§for ^uS�"

SplusÌ�kÊ«�{N^C½Fortran¼ê§§�´µ

1. ·�N^. �)Splus¼ê�^r��§�)¤kf§S"§éÄ?È§S¿��)�1

©�local.Sqpe(Microsoft Windows e�nsplus.exe)XN^gee ?12Â�O�§§Sµ

$ Splus LOAD gee.c

2. Ä�N^(dyn.load). z�©�^Ï~��ª?È§XJõu��©�§§�A\È�ü

���#½ �8I©�µ

$ ld -r -d objects.o chi.o lgamma.o other.o

3SunOS^-d3Sun Solaris^-dn"��3SplusSé^dyn.load(”objects .o”)Ä�N

^"Unix SplusP^COMPILEóä§Microsoft Windows^Watcom?È"

3. �^¥(dyn.load.shared). 3SGIÚDEC Alphaù´����{§Xµ

dyn.load.shared(”./shlib.so”)

Ùëê7L´ýé´»"��¥^Splus SHLIB -objects.o chi.c lgamma.c other.c �

)"
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4. OrÄ�N^(dyn.load2). Ä�þ�dyn.loadaq"

5. Ä�ó�¥(dll.load). 3Microsoft Windows 3.2Ú\"

¼êis.loaded�^±ÿÁ,�¼ê´Ä®�N\"

library()Ú^^rg½Â¥"'�Í¶�Xsurvival^u)�©ÛÚoswald^u�Ïêâ

©Û"e3^r?SCù
¥§�^lib.locëþ§Xµ

> assign(where=0, "lib.loc","/home/sphajiz/oswald")

> library()
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1�Ù Minitab

§10.1 {0

Minitabu1972cd{IPennsylvania ²á�Æmu�ø�Æ¦^�^��§®¤�Ì�

ÚO^����"§3DOS!MicroSoft Windows!Macintosh!VAX/VMS±9UnixÑk�A�

�¬"êâ©ÛõU�)&¢5êâ©Û!Ä�ÚOþ!¢��O!£8©Û!��©Û!

õ�©Û!�ëÚO!�S©Û!�[!ã/Ú�þ��",	§§�÷õUø^r?1õ

U*Ð"ØÓXÚ�^r.¡ØÓ§�ÙÄ��A�§=ó�L9k'·-´���"

§10.2 ö�¦^

§10.2.1 ��L

Minitab�¥%´��L§§�)C1§C2§...��§K1§K2§...�~ê§M1§M2§...�Ý
"

Ù���XÚC§XDOSþ�18�#N16,714�êâ��§�)100�!100�~êÚ15�

Ý
"Windows19�#N100, 000�êâ��§�)1000�!1000�~êÚ100�Ý
"¤k�

�¥§�=3.141592..Úà=2.71828.. . þ´��~ê§* ´"���ÎÒ"�!~êÚÝ
þ

�±��Ú^½^O¶Ú^"

§10.2.2 ·-

¤k·-äk�Ó�(�§=·-¶��A�ëþ"§�ÕáuXÚèü"·-d·

-¶Ú�§�Systataq§=Ùco�i1k�§·-¥���=©i1þ�±æ^¶ëþ

�«�A��!~ê½Ý
"d	§Nõf·-äk�·-Ó��(�"3XÚ�ÏÚ`²

Ö¥£ã�·-kù���ªµC!K!E!M!FILENAMEÚ�)Ò"C�«�Ò½�A�O

¶¶K�«�U�É~ê�½�Ñ~ê(XK9)¶E L«�É�!êi½~ê¶ML«Ý
¶�

)ÒL«��À�"Ù§é·-�)º^��©��Ñ"��`5§�À�k�A�%@

�"Xµ

TTEST [of mu=K] on data in C,...,C

ALTERNATIVE=K

`²é¤���ü��t-u�"ALTERNATIVE=1, -1 ©O�ÑþýÚeýu�"¦^f·

-�§�3Ì·-�M±©Ò(”;”)§3�pª$1�ªeòkSUBC¿J«Ñy§����f

·-^�:(”.”)(å"ù�þ¡�·-ÒC¤µ

MTB>TTEST of mu= 50 on data C1, C4, C7;

SUBC>ALTERNATIVE=1.

=éC1, C4 ÚC7�þ�êâ?1þ��50�u�"dþ¤ã§{$��ª´µ

MTB>TTES 50 C1, C4, C7;

SUBC>ALTE 1.

2w��þ���{µMEAN of the values in C [put into K]

MEAN C1 K3 òr12��þ��3K3"

355
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FILENAME ^uÖ�½�Ñ��L!êâ!·-ÚMinitab $1L§"XÖ�ASCII©

�µ

READ data [from ’FILENAME’] into C,...,C

§10.2.3 ¦^�Ï

MTB > help commands

To get a list of the Minitab commands in one of the categories

below, type HELP COMMANDS followed by the appropriate number,

for example, HELP COMMANDS 1 for General Information.

1 General Information 10 Tables

2 Input and Output of Data 11 Time Series

3 Editing and Manipulating 12 Statistical Process Control

Data 13 Distributions & Random Data

4 Arithmetic 14 Sorting

5 Plotting Data 15 Miscellaneous

6 Basic Statistics 16 Stored Commands and Loops

7 Regression 17 How Commands are Explained

8 Analysis of Variance in Help

9 Nonparametrics

3Ï~�¦Ï·-��þf·-¶§�±���Af·-�&E§ù�VAX/VMSaq"

MTB> help COMMANDS 5

MTB> help REGRESS rmatrix

�SAS��§p©Eã/·-�3IO·-c)±G"Ï~§Minitab òã/ÑÑ��<

Å§ÏLMSETUP·-�«A½�ÑÑ"ÑÑ�±ã¤��±^·-µ

MTB>GOPTIONS;

SUBC>PLOTTER.

§10.2.4 ¹\Ú��êâ

READ!SET!INSERT!END!NAME9RETRIEVE^urêâ�����L"NAME^

uJ½�!~êÚÝ
�O¶§END^±SETÚREAD·-¥�«êâ�(å"

êâ�±^SET!READÚINSERT·-��Ö\§RETRIEVE^±Ö�kc)¤���

L§e��½*Ð¶§XÚ%@�.MTW§*Ð¶�.MTP�©�A^PORTABLEf·-N^"

^~µ

MTB> read c1,c2,c3

DATA> 1 2 3

DATA> 2 3 1

DATA> 3 1 2

DATA> 1 1 1

DATA> 2 2 2

DATA> end
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ùpz1��u��P¹"¦^SET·-I�ng5Ö�µ

MTB> SET c1

DATA> 1 2 3 1 2

DATA> end

MTB> SET c2

DATA> 2 3 1 1 2

DATA> end

MTB> SET c3

DATA> 3 1 2 1 2

DATA> end

eþãêâ��3test.dat¥§K�±read ’test.dat’ c1, c2, c3 Ö�"

SET ·-¥�êi�?1�
{zµ

(a) ëY�êµ6:10 =6, 7, 8, 9, 10¶4:-1 =4, 3, 2, 1, 0, -1"

(b) ¦^��Oþµ0:10/3 =0, 3, 6, 9¶1:3/.5 =1, 1.5, 2, 2.5, 3"

(c) EÏfµ

2(1,2,4) =1, 2, 4, 1, 2, 4¶

(1,2,4)2 =1, 1, 2, 2, 4, 4"

?1�\µ

INSERT BETWEEN ROWS 2,3 OF C1-C3

62 105 0.4

63 120 0.7

END

�\c �\�

C1 C2 C3 C4 C1 C2 C3 C4

61 96 0.5 14 61 96 0.5 14

65 115 0.3 12 65 115 0.3 12

67 131 0.8 13 62 105 0.4 13

64 125 0.5 17 63 120 0.7 17

67 131 0.8

64 125 0.5
èAêâµ

MTB > print c1-c2.

MTB > NAME C2 = ’SEX’ C4 = ’HT 79’ C5 = ’1/TEMP’

MTB > READ C1 ’SEX’ ’HT 79’

MTB > TABLE C1 BY C2

¦^write·-�\êâ8µ

MTB> write ’cc’ c1-c2.

MTB> type cc.dat

½öDÑ�ª½Lotusó�L"
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MTB> save ’cc’;

SUBC> portable.

MTB > save ’cc’;

SUBC> lotus.

¯¢þ§DOS e�Minitab 8ÚWindowse�Minitab 9±9Macintoshe§êâ�±3��

L¥��Ñ\"

¦^PRINT·-�±*	�Ñ�êâ"êâ�Ö��±UìFortran�ª§WRITE½SAVE·

-©O^±ASCIIÚ.MTW�ª�Ñêâ"

$1L§��Ñ¦^·-OUTFILE ’FILENAME’P¹§¦^NOOUTFILE'4"Ù©�

�Û¹*Ð¶´.LIS"̂ ·-JOURNAL’FILENAME’^uP¹¹\�·-Úêâ§Û¹©�

*Ð¶�.MTJ§P¹Ó��±^NOJOURNAL·-¥�"

§10.2.5 ?6Ú+nêâ

kNõ·-§ùp��Ñ����·-µLET!DELETE!ERASEÚCOPY§Xµ

MTB>ERASE E,...,E

MTB>DELETE rows K, ..., K of columns C,...,C

MTB>LET C(K)=K

���1·-�1��K�«1Ò1��KL«�O���"

��Lþ��êâ�±^·-COPY!CODE!CONVERT!STACK!UNSTACK!CONCATENATE�

¤"COPY�±?1��½Ü©���§CODE#N��¥�,
��S��D�§CONVERT^

uêi!iÎa.�p�§STACK�UNSTACK^uéêâ?1#��§CONCATENATE^

urNõiÎêâÜ¿���"

ê�CþkNõ=��ª§Øýé�!ÎÒ!�ê¼ê!éê!n��n�¼ê!êâ?

n¼êÚÜ6¼êAND!OR!NOT	§�k�þ�ÚO¼êXµMEAN!MEDIAN!STDEV!SSQ!SORT!RANK"MTB>LET

C11=(C1-MEAN(C1))/STDEV(C1) (J´rC1�Iz��3C11�"

§10.2.6 ÚOL§

Ä:ÚOþ

DESCRIBE O�,��IO£ãÚOþ

ZINTERVAL ��®��þ���&«m

ZTEST ü��þ�u�

TINTERVAL ü��ï¨©Ù��&«m

TTEST ü��t-u�

TWOSAMPLE ü�þ�ü��t-u�Ú�&«m

TWOT ��þ�ü��t-u�Ú�&«m

CORRELATION O��'Xê9ÙÝ


COVARIANCE O�����9ÙÝ


CENTER êâ¥%zÚIOz

±ã
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HISTOGRAM �),�þ���ã

STEM-AND-LEAF ,�êâ�ª�ã

DOTPLOT x:ã

BOXPLOT xÝªã

PLOT yéxxã

MPLOT 3Ó�ê¶þxA�Cþ

LPLOT yéx�ã, ^i1«©|O

TPLOT �n�ã§ÎÒL«z-�
£8

REGRESS �5£8Úõ�ª£8

STEPWISE ÅÚ£8

BREGRESS ��R²�OK��`f8£8

RREGRESS è£8

��©Û

AOVONEWAY ü���©Û§�|��uØÓ�

ONEWAYAOV ü���©Û§�|��u��§|O�u,	��

TWOWAYAOV V�²ï�O

ANOVA õ�!õÏ�²ï�O

ANCOVA �½�A����O©Û

GLM [Ü���5�.§�)Ø²ï�O

õ�©Û

PCA Ì¤©©Û

DISCRIMINANT �5Ú�g�O¼ê

FACTOR Ïf©Û

�ëÚO

RUNS �Åi§u�

STEST ÎÒu�

SINTERVAL �âÎÒu�O�¥ ê��&«m

WTEST ü��WilcoxonÎÒ�gu�

WINTERVAL �âWilcoxonÎÒ�gu�O�¥ ê��&«m

MANN-WHITNEY ü��Mann-Whitney-Wilcoxon�Úu�Ú�&«m

KRUSKAL-WALLIS k�¥ ê���Kruskal-Wallisu�

MOOD Mood¥ êu�

FRIDEMAN �Å«|�Fridemanu�

WALSH ¤kéf�Walsh²þ

WDIFF O�üü��

WSLOPE O�üü�Ç

�éL

TABLE w«�éL9k'ÚOþ

TALLY ü�LOêÚz©'

CHISQUARE �éLk�u�

�mS�



360 1�Ù Minitab

TSPLOT �mS��ã

MTSPLOT éA��mS��ã

ACF �mS�g�'¼ê

PACF �mS� g�'¼ê

CCF p�'¼ê

DIFFERENCE �mS��©

LAG S�¢�

ARIMA [ÜBox-Jenkins�ARIMA�.
ÚOL§��ã

XBARCHART ��þ���ã

MACHART £Ä²þã

NPCHART Ø�Nã

RCHART ��4�ã

EWMACHART �ê\�£Ä²þã

CCHART PoissonOêã

SCHART IO���ã

MRCHART £Ä4�ã

UCHART ü�PoissonOêã

ICHART ü�*	��ã

PCHART Ø�N'~ã

&¢5êâ©Û

STEM-AND-LEAF ,�êâ�ª�ã

BOXPLOT Box-and-Whiskerã

GBOXPLOT p©EBox-and-Whiskerã

LVALS i1ê�ã

CPLOT vàÑ:ã

RLINE [Üè£8�

RSMOOTH ²wêâ

CTABLE �ªzü��éL

MPOLISH ü��O�¥ ê²wz

ROOTORAM ]2�(suspended rootogram)ã
VÇ©ÙÚ�Åê

RANDOM �)�Åê

PDF lÑ©ÙVÇO�ÚëY©Ù�Ý¼ê

CDF \È©Ù¼ê

INVCDF \È©Ù_¼ê

SAMPLE k�£½Ø�£��

¢��O

FFDESIGN üY²��Ü½Ü©ÛÏ�O

PBDESIGN Blackett-Burman�O

FFACTORIAL ��Ú���üY²�O

�þ��÷
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ANOM þ��ü�½V�©Û

CAPA L§Uå��ãÚÚOþ

CUSUM \ÈÚ��ã

PARETO Pareto��ã

RSDESIGN 2-6Ï�¥%EÜ�OÚ3-6Ï�Box-Behnken�O

RSMODEL éRSDESIGN¤�)��O[Ü�g�.
�SAS��§Minitab�÷´��·-©�"ÙÐ?´�±;�·-�E§AO·Ü�

[!é,��AÏö�±9õU�*Ð"¤k���Minitab�±^EXECUTE·-�1÷½

Â§÷·-©���^.MTB�*Ð¶"d	§Minitab�Jø
�Û÷§��^.MAC��*

Ð¶"

MTB>EXECUTE ’FILENAME’ [K g]

=~10.1>��çfêâ©Ûµ¦^AR(2)�."

MTB> Dir

MTB> System

MTB> Retrieve ’c:\sunspot’.

MTB> Gplot c2 c1;

SUBC> Symbol ’x’;

SUBC> Line 0 1 c2 c1.

MTB> ACF c2.

MTB> PACF c2.

MTB> Differences 15 c2 c3.

MTB> Arima 2 0 0 c2.
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1��Ù Genstat

§11.1 Genstat {0

Genstat dRothamsted Experimental Station8�c�mu"^uVAX/VMS XÚ!Nõ�

.Å!�.Å!Unixó�ÕÚIBMoN�Å"�¯õ�ÚO^���'§§�Ï^�8�

�O"�,¦^§��-�?1Ï~�ÚO©Û§�§Ø==´lk�«ýk�Ð�§S

�8Ü¥]À§´��(¹�·-�ó§I��ÑIO�{vkJø�(J!I�?1#

�{�ïÄ§KGenstat ´��`û�ÀJ"

Genstat �ÚOõU©�o�Ü©§£8©Û!¢��O©Û!õ�Úàa©Û±9

�mS�©Û"£8©Û�)��Úõ��5£8!��5£8!2Â�5�.X)Ôu

ÿ(bioasay)�probitÚlogit©Û±9�éL�éê�5�."��©Û�±�)A�¤k�

IO¢��O?1§X���Åz���O!�Å«|�O!�«�O!.¶�ÚF1.¶

�(Graeco-Latin)!Eÿþêâ©Û!²ïØ��«|�O±9²ï·,Ï��Ù§�O

XYouden �§�éù
�O?1�Cþ©Û¿?n"��"õ�©Û�)Ì¤©©Û!;

.Cþ©Û!Ïf^=!Ì�I©Û±9Procrustes ^="¦^Ý
!�þ�ö��±?1

éA©ÛÚ;.�'©Û�"½kõ«XÚàa�{§�±�)��| ä"�mS�©Û

�)Box-Jenkins �ARIMA 9ÙG!�."S��m�'X�±^D4¼ê�.?1ïÄ§

?1�.�ÀJ�u�!�O�ýÿ"O�Lp�=�§?1Ì©Û�"

vk?ÛO�Å§SU�¤^r¤I����§Genstat �±¦^Fortran 77 5Org

��õU§?1�Ù§^��êâ���"OWN�ééu¤k���GenstatÑk�!PASS

�«¦^rØ7r§���ë?5§k�^�¿Ø�)dõU"

§11.2 Genstat �ó

Genstat õUÚ�óAÚaqGLIM(�111Ù)§Xe~µ

VARIATE [NVALUES=10] X

READ X

24.3 25.6 57.3 43.8 45.3

46.5 47.9 97.0 77.5 64.3 :

CALCULATE Xbar=MEAN(X)

PRINT STRUCTURE=Xbar; DECIMALS=2

PRINT STRUCTURE=X; DECIMALS=1

STOP

1�é�«X �Ý�10§=�¹10 ��§�e�n^�é�X D�§3êâ�"�^k

Ò(:) (å"�e���X �þ�§���PRINT �érêâ�<Ñ5"

�Fortran �p?�ó��§Genstat �`²(declaration) ^u�«�«êâ(��a.

ÚI£§ù«`²�±´wª�½´Ûª�§þ~¥Þné´wª�§CALCULATE �

é¥O���þ�´Ûª`²
�«~êa.êâ(�§Ûª�½Â~¡�%@�½"�

�(default definitions)"Genstat ��ék�Ó��{§Äk´�-�¶¡§Ùg´�é�À

�(options)!ëê(parameters)"À��3�)ÒS§ëê�3À��)Ò�	¡§ëê�
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�m^©Ò( ; ) �m"Genstat �Y1ÎÒ´��m(\)§5º´^�éVÚÒ)å5�i
G"Genstat�iÎ8´ASCII è�f8§�õê^�´�Ó�§I�AO�Ñ�´�
AÏ

�^{§¦�kµ

& L«E�C�g�·-½L§9Ù�A�À���¶* L«"��¶$ L«,
(

�¥êâ�f8§d�õ����d�)Ò)å5�êâL¶! Ú\���·¶êâ(�§

k�O�Åþ¦^ÎÒ(|)§# ^uÚ\��êâ(�¿i\��c�§S¥§3k�O�

Åþ¦^=�ÎÒ"

Genstat�iÎ|¤
8«�(items)§§�´ê!iG!I£(identifier)XÚ;^i(system

words)!"��!ö�Î"§��â±9'XÚÜ6$�Î�Fortran �aq§AO�Ñ�´

±eö�Îµ

== �.EQ. �d§/= �.NE. �d¶iG��¦^.EQS.§Ø�¦^.NES.¶I£��¦

^.IS.§Ø�¦^.ISNT.¶�¹¦^.IN.§Ø�¹¦^.NI.¶.EOR.L«É½(exclusive disjunction)¶

Ý
�¦¦^*+",	§Genstat k�
úªö�Îµ\(+)!:È(.)!��È(*)!i@È(/)!

íØ(-)!��íØ(-*)!i@íØ(-/)!�8më�(//)"

�L(óL, lists)´�
��8Ü§kêi�L!iÎG�L9I£�L§�L¥��Ï

~^ÏÒ©m§�±�ÑÎ(...) ÏP§Xµ

-2,-1.5...0.4��u-2, -1.5, -1, -0.5, 0§1�10�êL�P�1.. .10§2(A,B,C)��uA,A,B,B,C,C§

(’a’,’b’)2 ��u’a’,’b’,’a’,’b’"

Genstat �÷�´�ãGenstat §S§½Â��§�±¦^�éO�ÎÒ?1N^"�©

�ALG.DAT ���ã§S§^uS�O���ê�²��§�^±e�§SN^"

SET [IPRINT=statements,macros]

SCALAR IDENTIFIER=X,Root; VALUE=48;

TEXT [NVALUES=3] Estsqrt

OPEN NAME=’ALG.DAT’; CHANNEL=2

READ [CHANNEL=2] STRUCTURE=Estsqrt

##Estsqrt

##Estsqrt

##Estsqrt

PRINT [IPRINT=*] ’3 Iterations to calculate sqrt(48) as’,Root

STOP

©�ALG.DAT �SN�µ

’CALCULATE Previous=Root’

’ & Root=(X/Previous+Previous)/2’

’PRINT STRUCTURE=Root,Previous; DECIMALS=4’:

Genstat �k�pÚ1?nü«a.�ó��ª§$1(å�¦^STOP ·-�£ö�

XÚ"

Genstat �ó���µ�)Ì�!ÀJ!L§�/¤"

Genstat �§S´IO�-½L§|¤��X��é"§S�^uu�ØÓ�êâ8§

Ó�?1A«©Û�"�-JOB/ENDJOBrGenstat§S©�õUþ�pÕá�ó�"Nõ
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�¸3ØÓ�ó��m�±ØC§Ø�¦^
JOB �é"3��ó�(å�§¤kL§Ú

êâ(���ÚI£þ�íØ"

^~µ

1 JOB ’Example of ENDJOB messages’

2 PRINT ’This job just prints this message.’

3 ENDJOB

STOP �-^u(å��Genstat §S"��Genstat �JOB/ENDJOB/STOP �GLIM ^

�¥�SUBFILE/STOP �A"

e¡�Ì�^u¦²��µ

FOR [NTIMES=3]

CALCULATE Previous=Root

& Root=(X/Previous + Previous)/

PRINT root,Previous; DECIMALS=4

ENDFOR

Ù¥�NTIMES´Ì��gê§Ød±	§��^COMPILE�«�é�?ÈG��1"

�é#N��E,�Ì��«Cþ§Xµ

FOR Ind=x1,x2,x3; Dir=’descending’,’ascending’

SORT [INDEX=Ind; DIRECTION=#Dir] x1,x2,x3

PRINT x1,x2,x3

ENDFOR

��ue��éµ

SORT [INDEX=x1; DIRECTION=’descending’] x1,x2,x3

PRINT x1,x2,x3

SORT [INDEX=x2; DIRECTION=’ascending’] x1,x2,x3

PRINT x1,x2,x3

SORT [INDEX=x3; DIRECTION=’descending’] x1,x2,x3

PRINT x1,x2,x3

ÀJ(�¥§k¬IF �é§Ù�ª�µIF ... ELSEIF ... ENDIF§^{�Fortran �q"

1�«�ª�µCASE ... OR ... ELSE ... ENDCASE �Foxbase+ ¥�DO CASE �é�aq"

ù
��Ñ^EXIT �-òÑ§ÙÀ��µNTIMES ( ��(��ê8)!CONTROL (��a

.§for, if, case, procedure)!REPEAT ( 3FOR ¥´Ä=��Yëê��)"

�-PROCEDURE^u�«��GenstatL§§�-OPTION�PARAMETER^u½Â

L§�À�Úëê§üöþ�±�¶¡À�§L§±ENDPROCEDURE �-(å"�±¦

^^rgC½Â�L§¥§Xµ

OPEN ’graphicslib’; CHANNEL=2; FILETYPE=procedurelibrary;

�Ñ��{´�éSTORE§Xµ

STORE [CHANNEL=1;SUBFILE=Jacknife; PROCEDURE=yes] Jacknife
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�-CATALOG �^uw«��¥9Ù
©��SN"

§S$1L§¥§�±�1¥äNÁ§̂ BREAK ÚDEBUG �¤§Xµ

1 PROCEDURE ’polar’

2 PARAMETER ’x’,’y’,’r’,’theta’

3 CALCULATE R=SQRT(X*X+Y*Y)

4 CALCULATE THETA=ARCOS(X/R)

5 CALCULATE THETA=THETA+2*(3.14159-THETA)*(Y<0)

6 ENDPROCEDURE

7 SCALAR Xpos,Ypos; VALUES=3,4;

8 DEBUG

9 POLAR Xpos; Y=Ypos; R=Radius; THETA=Angle

10 ENDBREAK

11 PRINT R

12 ENDBREAK

13 PRINT THETA

14 ENDBREAK

15 CALCULATE Deg=THETA*180/3.14159

16 PRINT Deg

17 ENDDEBUG

18 PRINT Xpos,Ypos,Radius,Angle

e¡�ÑGenstat �Aa¼ê§Ù¥�x!y �±´~þ!Cþ!Ï�!L!Ý
!é�


½é¡
§s L«~þ§f L«Ï�§v L«Cþ§t L«L§d L«å�"

Ï^ÚêÆ¼ê

• ABS(x) ýé�¼ê"

• ANG(p)½ANGULAR(p) �Ý=�§éu0 < p < 100, x = (180/π) arcsin(
√

p/100))

• ARCCOS(x), −1 ≤ x ≤ 1 �{u¼ê§(J��Ý�"

• ARCSIN(x), −1 ≤ x ≤ 1 ��u¼ê"

• CIRCULATE(x;s) rx ��(s¡0)mÌ�£Äs � �§s �%@��1"

• COS(x) {u¼ê"

• CUMULATE(x) ½CUM(x) \ÈÚ"

• DIFFERENCE(x;s) s ��©"

• EXP(x) g,�ê"

• INTEGER(x) ��¼ê"

• LOG(x) g,éê"

• LOG10(x) ~^éê"

• MVREPLACE(x;y) ^y ¥�A��O�x ¥�"��§�x �y þ�"���±´

w&E"
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• NEWLEVELS(f;x) lÏ�f �E��Cþ§x ���Au�Y²��"

• REVERSE(x) �=êâ"

• ROUND(x) o�Ê\��C��ê"

• SHIFT(x;s) rx ����£½m£s � �§£Äò�)�
"��"

• SIN(x) �u¼ê"

• SORT(x;y) Uy ���,Séx üS"

• SQRT(x) ²��¼ê"

~þ¼ê

• MAXIMUM(x) ½MAX(x) ���¼ê"

• MEAN(x) þ�¼ê"

• MEDIAN(x) ½MED(x) ¥ ê¼ê"

• MINIMUM(x) ½MIN(x) ���¼ê"

• NCOLUMNS(x) Ý
���ê8"

• NLEVELS(f) Ï��Y²ê"

• NMV(x) x ¥�"���ê8"

• NOBSERVATIONS(x) �"���ê8"

• NROWS(m) Ý
�1ê"

• NVALUES(x) �)"��3S�x ��Ý"

• SUM(x) ½TOTAL (x) ¦Ú"

• VARIANCE(x) ½VAR(x) ��¼ê"

±þ¼êØ
NMV(x) ÚNVALUES(x) ±	§þØé"��ö�"

Cþ¼ê

kVMAXIMA(p)!VMEDIANS(x)!VMINIMA(p)!VNMV(p)!VNOBSERVATIONS(p)!VNVALUES(p)!VSUMS(p)½VTOTAL(p)!VVARIANCES(p)§

��~þ¼êaq§�´��¼êcM±V§�k����/ª�ëþ"

Ý
¼ê

• CORRMAT(x) lé¡
x ¥/¤���'
"

• CHOLESKI(x) ?1cholesky ©)"

• DETERMINANT(x) ½DET(x) ½D(x) ¦é¡
1�ª��"

• INVERSE(x) ½INV(x) ½I(x) é¡
¦_"

• LTPRODUCT(x;y) =x =��y �È"

• PRODUCT(x;y) x �y �È"

• QPRODUCT(x;y) y 'ux ��g.§=x *+ y *+ TRANSPOSE(x)"

• RTPRODUCT(x;y) =x �y =��È"
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• SOLUTION(x;y) ¦àg�5�§|�)"

• TRACE(x) ¦Ý
�È"

• TRANSPOSE(x) ½T(x) ¦�
�=�"

L¼ê

ù
¼êdL/ª�êâ|¤>��§§�kTMAXIMA(t)!TMEDIANS( x)!TMEANS(t)!TMINIMA(p)!TNMV(p)!TNOBSERVATIONS(p)!TNVALUES(p)!TSUMS(p)

½TTOTAL(p)!TVARIANCES(p)"§��~þ¼êaq§�´��¼êcM±T§�k

����/ª�ëþ"

å�¼ê

UNSET(d) ^uu�å�´Ä®½Â§�£Ü6�0!1"

��ö�¼ê

• ELEMENTS(x;e1,e2) �½�����8Ü§e1 �e2 ´L�ª"

• EXPAND(x;s) lx ��/¤��0 Ú1 Cþ§s ´(J��Ý"

• RESTRICTION(x) �Aux �c����E����1 �Cþ"

ÚO¼ê

• ANGULAR(%p) �Ý=�§%p ´z©'§(J´(180/π)arcsin(
√

%p/100)"

• CED(p;s) k�©ÙCþ§�½gdÝ�s§VÇ�p§�£�A�k��"

• CHISQ(x;s) gdÝ�s �χ2©Ùe§�ux �VÇ�"

• FED(p;s1;s2) �½VÇ�!gdÝ�F-©Ù�Cþ"

• FRATIO(x;s1;s2) ½FPROBABILITY (x; s1; s2) �ux �VÇ"

• LLBINOMIAL(x;n;p) ½LLB(x;n;p) ��©ÙB(n; p) éêq,�"

Σxlog(np/x)) + (n− x)log(n(1− p)/(n− x))§��þ�n§'~�p"

• LLGAMMA(x;m;d) ½LLG(x;m;d) ³ê©Ùéêq,�"

Σd(log(dx/m)− x/m)− LOGGAMMA(d)§þ��m§index �d"

• LLNORMAL(x;m;v) ��©Ùéêq,�"

−0.5ΣLOG(v) + (x−m)(x−m)/v§þ��m§���v"

• LLPOISON(x;m) Ñt©Ùéêq,�"

Σxlog(m/x) + x−m,m ´����"

• NED(p) �VÇp �A���Cþ"

• NORMAL(x) ��©Ù�ux �VÇ"

• URAND(s1;s2) �)þ!©Ù��Åê§s1 ´�Åê�«f§s2 ´�Ý"

e¡´��Genstat ?1ÛÉ�©)(SVD) �~fµ§r��Ý
L¤�mü���


���é�
�¦È§=è¼é¸èÐë*+ ëÎë*+ëÑé"ù�©)éu�5�§|�

¦)!¦Ý
�2Â_�Ñék¿Â"
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1. matrix [rows=6;columns=4]A;

values=(15,5,9,16,3,20,7,12,22,17,10,11,\

2 13,8,1,23,2,4,6,14,18,21,24,19)

3 SVD[print=left,singular,right]A

ÛÉ�©)(J(Singular Value Decomposition)

ÛÉ�Ý
=diag(65.30 17.75 14.29 10.82)

�mÛÉ��þ



.35066 −.33717 −.30338 .26324

.32462 .30654 .69925 −.39495

.45861 .18847 −.51086 −.52922

.37075 −.71706 .15091 −.29662

.20711 −.27069 .36641 .39876

.61629 .41157 −.03151 .49765




.50011 −.13783 −.80932 −.27549

.50254 .53368 .40553 −.54607

.40479 .48070 −.09456 .77210

.57749 −.68199 .41425 .17258



e¡§S|^SVD �(J��Moore-Penrose 2Â_½�_µ

4 MATRIX [ROWS=6;COLUMNS=4] Uda

5 & [ROWS=4;COLUMNS=4] Vda

6 DIAGONALMATRIX [ROWS=4] Sda

7 SVD A; LEFT=Uda; SINGULAR=Sda; RIGHT=Vda

8 CALCULATE [ZDZ=zero] Splus=Sda/Sda/Sda

9 & Aplus=Vda *+ Splus *+ TRANSPOSE(Uda)

10 & Aa,Aap=A,Aplus *+ Aplus, A *+ A, Aplus

11 PRINT A; FELDWIDTH=9; DECIMALS=3

12 & Aa; FIELDWIDTH=9; DECIMALS=3

13 & Aplus; FIELDWIDTH=9; DECIMALS=3

14 & Aap; FIELDWIDTH=9; DECIMALS=3

15 CALCULATE Asa, Asapa=A, Aplus *+ Aplus,A

16 PRINT Asa; FIELDWIDTH=9; DECIMALS=3

12 & Aspa; FIELDWIDTH=9; DECIMALS=3

Ù¥�CALCULATE �é´��ÛÉ��_§�_�µ
0.016 −0.029 0.044 0.007 −0.027 −0.009

−0.029 0.052 0.021 0.001 −0.016 −0.009

0.014 −0.022 −0.026 −0.039 0.020 0.051

0.011 0.005 −0.026 0.030 0.029 −0.003


EDIT �«Jø
�X�1?6·-"

§11.3 ÚOã/

Genstat Jøü«Ä��±ãõU§�«´�1�<ÅO��iÎa.�§X��ã!

Ñ:ãÚ�ã9���ã§©O^�-HISTOGRAM!GRAPH ÚCONTOUR 5¢y¶,�

«´�ã/ÑÑ��Xã/�<Å!±ã¤O��p©Eã/"
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1�a�-`²Xeµ

HISTOGRAM�À�kµCHANNEL=ÑÑ©��Ï�Ò§%@���c©�¶TITLE=o

IK¶LIMITS=©||.¶NGROUPS=3vk�½LIMITS�§�½©|ê¶LABELS=�|I

K¶SCALE=z�(Ò¤L«�ü�ê"ëêkµDATA=±��ã�êâ¶NOBSEVATIONS=�

Ñz|~ê���L¶GROUPS=�ÑCþ¤�½�©|&E¶SYMBOLS=z���ã^�

ÎÒ¶DESCRIPTION='�i�5"

TEXT Title

READ [CHANNEL=2;SERIAL=yes;SETNVALUES=yes] Title,Data

HISTOGRAM [TITLE=Title] Data

GRAPH �À�kµCHANNEL=õUÓHISTOGRAM¶TITLE=oIK¶YTITLE=y ¶

IK¶XTITLE=x ¶IK¶YLOWER=y ¶e.¶YUPPER=y ¶þ.¶XLOWER=x ¶e

.¶XUPPER=x¶þ.¶MULTIPLE=z�v( FRAME)¥�ã¶JOIN=ë�:�gS(ascending,given)¶EQUAL=>

.��(no, scale, lower, upper)¶NROWS= z�v¥�1ê¶NCOLUMNS=z�v¥��

ê¶YINTEGER=¶´Ä��XINTEGER´Ä��¶ëêkY=y�I¶X=x�I¶METHOD=z

�ã�a.(point, line, curve , text)¶SYMBOLS=z�ü��IÒ¶DESCRPITION='�i�

5§Xµ

1 VARIATE [VALUES=-16,-7,9,16,7,-8,-12,-5,0,10,4,-4,-3,3,16] X

2 & [VALUES=0,-14,-12,5,0,14,0,12,0,-10,-9,5,6,-6,-1,5,16] Y

3 GRAPH Y;X

CONTOUR �À�kµCHANNEL=ÑÑ©�Ò¶INTERVAL=��«m¶TITLE= oI

K¶YTITLE=y¶IK¶XTITLE=x¶IK¶YLOWER=y¶e.¶YUPPER=y¶þ.¶XLOWER=x

¶e.¶XUPPER=x ¶þ.¶YINTEGER=y ¶IÒ���¶XINTEGER=x ¶IÒ��

�¶LOWERCUTOFF=ê|����¶UPPERCUTOFF=ê|����¶ëêkGRID=êâ

��¶DESCRIPTION='�i�5§Xµ

1 MATRIX [ROWS=5; COLUMNS=7] Xval,Yval; VALUES=!((1...7)5),!(7(1...5))

2 CALCULATE Z=(Xval-2.5)*(Xval-6)*Xval-10*(Yval-3)(Yval-3)

3 TEXT [VALUES=’Z(x;y)=x*(xl-2.5)*(x-6)-10*(y-3)**2’] Top

4 TEXT [VALUES=’X Values’] Botttom

5 TEXT [VALUES=’Y Values’] Side

6 CONTOUR [TITLE=Top; YTITLE=Side; XTITLE=Bottom] Zval

1�ap©EÇã/�ko«=�DHISTOGRAM!DGRAPH!DCONTOUR 9DPIE"

p©EÇã/�±�§�k'���´ék'X�"Ù��kµAXES!PEN!DEVICE!FRAME

©O^u½Âã¶!)!��9I� �"
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AXIS PEN DEVICE FRAME

õ U ã¶ )�A5 ���� ÀI �

À�µ

EQUAL ã¶��Ó

(no,scale,lower,upper)

ëêµ

NUMBER �«��Ò

WINDOWS I�ê8 I�Òè

YTITLE y-¶IK

XTITLE x-¶IK

YLOWER y-¶e. Ó�

YUPPER y-¶þ. Ó�

XLOWER x-¶e. Ó�

XUPPER x-¶þ. Ó�

YINTEGER y-¶IK��(yes/no)

XINTEGER x-¶IK��(yes/no)

YMARKS y-¶IÝ

XMARKS x-¶IÝ

YLABELS y-¶IÒ

XLABELS x-¶IÒ

YORIGIN y-¶�:

XORIGIN x-¶�:

STYLE ¶�a.

(none,x,y,xy,box,grid)

NUMBER )�ê8

COLOUR z)¤^�ôÚ

LINESTYLE �.

METHOD ½:�{(point, line,

monotonic,closed,open)

SYMBOLS :�PÒ

JOIN ë:�gS(ascending,given)

BRUSH �«W¿�«�Ò

~µ

AXIS WINDOW=3; YLOWER=10; YUPPER=0; XLOWER=0; XUPPER=10; \

XMARK=Xval; XLABEL=!T(NORTH,EAST,SOUTH,WEST); \

YTITLE=’Y AXIS’; XTITLE=’X AXIS’

FACTOR [LEVELS=4; VALUES=1...4] F1

PEN NUMBER=1,2; COLOUR=1; LINESTYLE=1,2; METHOD=line,monotonic; \

SYMBOLS=F1,3; JOIN=given,ascending;

o«�-�À��ëê�XeL§À��TITLE!WINDOW!KEYWINDOW !SCREEN

ÚëêPEN ÚDESCRIPTION"TITLE ´îIK§WINDOW �KEYWINDOW �����0



372 1��Ù Genstat

�8§�ö�I�O����«'�i"CLEAR ���’clear’ ½’keep’§�«±ã�c�c¶

4´Ä��"PEN �«±ã^�)§�±ÏLþã;^��-��%@�"DESCRIPTION

�«3key � �w«�ã©�"

DHISTOGRAM DGRAPH DCONTOUR DPIE

õ U ±��ã Ñ:ãÚ�ã ±���ã ±�ã

À�:

TITLE IK Ó� Ó� Ó�

WINDOW ã/I� Ó� Ó� Ó�

KEYWINDOW '�iI�Ò Ó� Ó� Ó�

LIMITS |.Cþ

NGROUPS ©|ê

LABELS �|�IÒ

APPEND y/n ��ãë�

SCREEN c/k �¶/�3 Ó� Ó� Ó�

INTERVAL ��m�

LOWERCUTOFF ê|�e.

UPPERCUTOFF ê|�þ.

ëê:

DATA ±ãêâ

NOBSERVATIONS �Ñz|ê8�L

GROUPS lCþ½Â�Ïf

PEN z���ã�)Ò )Ò )Ò )Ò

DESCRIPTION '�iN5 Ó� Ó� `²

Y p�I

X î�I

YLOWER p^�e.

YUPPER p^�þ.

XLOWER î^�e.

XUPPER î^�þ.

GRID êâ��

SLICE ÷¡��

ã/�ÑÑµOPEN NAME=’©�¶’; CHANNEL=1; FILETYPE=’graphics’; ò�)��

=Ñ©�(metafile)§�~��´GHOST!GINO ÚGKS"

e¡§S�)�X���Åê§,�±��ã"

CALCULATE Var[1...3]=URAND(1237,0,0;30)

& Var[1...3]=10,11,12+NED(Var[1...3])*1,1.2,1.3

"Default histogram with single colour pen"

PEN 1...3; COLOUR=1

DHISTOGRAM [TITLE=’Default’] Var[]; PEN=1...3

"Repeat setting the APPEND option and different brush styles"
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PEN 1...3; BRUSH=4,5,9

DHISTOGRAM [TITLE=’Appending & new brush style’; APPEND=YES] \

Var[]; DESCRIPTION=’First’,’Second’,’Last’

VARIATE [VALUES=6,9,12,15] Limits

AXES WINDOW=1; YUPPER=30

DHISTOGRAM [TITLE=’YUPPER set & limits’; LIMITS=Limies] \

DATA=Var[]; PEN=1,2,3; DESCRITION=’First’,’Second’,’Last’

STOP

e¡§Sx��n�÷¡���ãµ

PEN 1...3; COLOR=1; BRUSH=1,6,11

DPIE [TITLE=’Pie Chart’] 2,4,8; PEN=1...3

§11.4 ÚO©Û

§11.4.1 £8©Û

MODEL �-½Â�ACþÚ�.a.£�5!2Â�5½��5�.¤"

FIT �-�Ü�."

RDISPLAY �-w«[Ü�¹"

RKEEP �-��(J"

TERMS �-�«�������.§̂ u�Y��.©Û"

ADD!ROPS ÚWITCH �-O\½~��.¥��"

TRY �-w«ü�CþUCé�.�K�"

STEP �-�âþ�Ø��'�?1�.Cþ�çÀ"

PREDICT �-^uýÿ"

e¡�§S|^Draper �Smith (1981) �á�§éz�^Yþ�§Ý!�þ!móFê

±9�
êo«)��I�'X§?1õ�£8©Û"

UNIT [NVALUES=17]

OPEN ’WATER.DAT’; CHANNEL=2

READ [CHANNEL=2] Temp,Product,Opdays,Employ,Water

MODEL Water

FIT Temp, Product, Opdays, Employ

TERMS Temp, Product, Opdays, Employ

ADD [PRINT=estimates] Product, Employ, Temp

DROP [PRINT=estimates] Temp

SWITCH [PRINT=estimates,accumulated] Temp, Employ
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FIT [PRINT=*] Temp, Product, Employ

STEP [PRINT=estimates,changes; INRATIO=4; OUTRATIO=4] \

Temp, Product, Opdays, Employ

UY¦^1n!�~fµ�A�Genstat §S´µ

Variate [nvalues=8] dose,y,n

read dose,y,n

1.691 6 59 1.724 13 60 1.755 18 62 1.784 28 56

1.811 52 63 1.837 53 59 1.861 61 62 1.884 60 60

model [distribution=binomial]y;nbinomial=n

terms dose

fit [print=m,s,e,f] dose

rkeep vcov=v

print v

(J´logit(p)=-60.74+34.29 log( dose) §��±O�Ñ�êk�þED50"

§11.4.2 ¢��O

GenstatÌ��é²ï�O§�[Ü��.^BLOCKSTRUCTURE!COVARIATEÚTREATMENTSTRUCTURE

�«§©ÛKæ^ANOVA�-§|^ADISPLAY?�Úw«(J§©Û(J^AKEEP��"

¦^GET �-�±���c��.§¿��±¦^SET �-5UC�.§DECIMALS ëê

�±�«(J��ê ê§RESTRICT�-�«=éÜ©ü�?1©Û§¦^RANDOMIZE

�-é?n?1�Å©�"

1 "3x2 Factorial Design (Snedecor and Cochran 1980)"

2 UNITS [NVALUES=60]

3 FACTOR [LEVELS=!T(beef,cereal,pork]; VALUES=(1...3)20] Source

4 READ Gain

5 TREATMENTSTRUCTURE Source*Amount

6 ANOVA [PRINT=aovtable] Gain

7 ADISPLAY [PRINT=information, covariates, missingvalues]

8 ADISPLAY [PRINT=means]

9 ADISPLAY [PRINT=effects]

10 ADISPLAY [PRINT=%cv]

Ù¥TREATMENTSTRUCTURE�«ANOVA�é[Ü�?nÏ�§Genstatæ^
:(.)

ö��{"d	§�k�-ADISPLAY w«Ù§�(J"3A�Ø��Ñy�§�±¦

^BLOCKSTRUCTURE ½Â«|Ï�"¦^COVARIATE �-�±?1���©Û§¿U

Y¦^ADISPLAY ÚAKEEP �-"

§11.4.3 õ�©Û

��
Ó�©Ûõ�Cþ�ÚO�{"'é�êâküa§1�a´n ���p �Cþ

�êâ§1�a�U´�«é¡Ý
§�¹
¤k��é½Cþé�'é&E"��'L«
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�´Cþm�'é§ù��a©Û¡�R-.�§,	�«´éü�m�'é©Û§=´Q-.

�©Û"

Äu²�Ú9¦È��{kÌ¤©©Û(PCP) Ú;.Cþ©Û(CVA)§§�ö�±¦

^FACROTATE �-?1varimx ½quartimax ^="

)�Æ¥�'ékSz(ordination) ½õ�ºÝC�( multidimensional scaling) 3Genstat

¥?1�Ì¤©©Û!L§¥¥�éA©Û§Ñáuù�a"Genstat Jø
�����

���{§=Ì�I©Û( principal coordinates analysis)§T�{²PCO �-�¤"�U

^ADDPOINTS O\#:"e¡´��Ì¤©©Û^~µ

UNITS [NVALUES=12]

POINTER [VALUES=Height, Length, Width, Weight] Dmat

READ [PRINT=errors] Dmat[]

LRV [PRINT=Dmat; COLUMNS=2] Latent

PCP [PRINT=loadings] Dmat; LRV=Latent

FACROT [PRINT=rotation,communities] Latent[1]

§11.4.4 àa©Û

Genstat Jø
XÚàaÚ�XÚàaü«�{§�LXeµ

HCLUSTER CLUSTER

õ U XÚàa �XÚàa

À�µ

PRINT ÑÑa. ÑÑa.

(dendrogram,amalgamations) (criterion,optimum,

units,typical,initial)

METHOD àaOK

(singlelink,nearestneighbour,

completelink,furthestneighbour,

averagelink,mediansort,

groupaverage)

DATA ©ÛêâÝ
½��

CRITERION ©aOK

(transfer, swop)

INTERCHANGE |m#N�£Ä

START Ð©©a

ëêµ

SIMILARITY é¡�qÝ


GTHRESHOLD ©|.�

GROUPS �Ñ/¤�|

PERMUTATION àaã¥ü��gS

AMALGAMATION �ÑàaL§�óL"

NGROUPS �©��8Iaê
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^~µ

POINTER [NVALUES=4] Y

VARIATE [NVALUES=30] Y[]

READ [SERIAL=yes] Y[]

FACTOR [LEVELS=2; NVALUES=30] Optimum[2]

& [LEVELS=5] Optimum[5]

CLUSTER [PRINT=criterion,optimum,typical,units; DATA=Y; \

CRITERION=predictive] NGROUPS=5,2; GROUPS=Optimum[5,2]

CLUSTER [PRINT=criterion; DATA=Y; CRITERION=predictive] NGROUPS=6,5

§11.4.5 �S©Û

Box-Jenkins �S©Û(TSM) �)£O!�OÚu�A�Ü©§3Genstat ¥§Jø


3��Úª�þ�©Û�{§O��XL��mS����ÚOþXg�'!Lp�C

�!ARIMA �.!±Ïã!D4¼ê�."

CORRELATION �ECþm��'!Cþ�g�'±9Cþm�p�'"

FOURIER O�¢�½E�S��LpC�"

ESTIMATE �OBox-Jenkins �."

TDISPLAY #NéESTIMATE ?�Úw«"

TKEEP ��ESTIMATE �(J"

FORECAST ýÿ�mS��5��"

TRANSFERFUNCTION �«Ñ\!ÑÑS�ÚD4¼ê§±?1�.�O"

FILTER ¦^�S�.é�Sêâ?1ÈÅ"

TSUMMARIZE �S�.A�w«"

Box �Jenkins (1970) �êâ?1g�'O�"

VARIATE [NVALUES=132] Apt

OPEN ’airline data’; CHANNEL=2

READ [CHANNEL=2] Apt

CACULATE Dlapt=DIFFERENCE(LOG(Apt))

CORRELATE [MAXLAG=50; GRAPH=autocorrelations] Dlapt

|^dêâïáG!ARIMA �.§§S´µ

OPEN ’airline.dat’; CHANNEL=2

UNITS [NVALUES=132]

READ [CHANNEL=2] Apt

VARIATE [VALUES=0,1,0,1,1,12] Ord

& [VALUES=0,0,0.00143,0.34,0.54] Par
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TSM Airpass; ORDERS=Ord; PARAMETERS=Par

ESTIMATE [MAXCYCLE=0; PRINT=model] Apt; TSM=Airpass

FORECAST [MAXLEAD=12; FORECAST=Fcst12]

yb�k8�#�êâ§�u©�airline2.dat§�^e¡�§S)?5µ

OPEN ’airline2.dat’; CHANNEL=3

READ [CHANNEL=3; SETNVALUES=yes] New6

FORECAST [PRINT=sfe; ORIGIN=6; MAXLEAD=0; FORECAST=New6]

Ù¥�ORIGIN�«
#êâ�ê8§�½MAXLEAD=0;�
O�#�ýÿ�"FORECAST

À��½�¹#êâ�Cþ¶§d?�New6"��±�¹#�êâ¿��)ýÿ"

FORECAST [ORIGIN=6; MAXLEAD=6; FORECAST=New6fcst6]

éu|¡ö¥ÿÉ��~f[5]§Genstat §SXeµ

VARIATE [NVALUES=5] DOSE, Y,X

READ DOSE,Y,N

0.0028 35 40

0.0056 21 40

0.0112 9 40

0.0225 6 40

0.0450 1 40

CALCULATE LOGDOSE=LOG(DOSE)

MODEL [DISTRIBUTION=BINOMIAL]Y;NBINOMIAL=N

TERMS LOGDOSE

FIT [PRINT=M,S,E,F] LOGDOSE

RKEEP VCOV=V

PRINT V

1k�¢�����'´rk = (1− k/n)× Ck/C0 Ù¥

Ck =
n−k∑
t=1

{(yt − y)× (yt+k − y)}nk

§nk ´¦Ú¥¤¹���ê8§y´Ï~���þ�"AUTOCORRELATION #N^r�Ñ

��g�'"TEST ëêJøg�'�"�b�u�§Ù½Â�µ

S = n×
m∑

k=1

r2
k

�né�m�éuné��§SÑlχ2(m)©Ù"

Genstatlg�'O� g�'§1k�¢����µ

corr(yt, yt−k|yt−1, yt−2, ...yt−k+1)

¿P�φk,k§�±��¤g£8ýÿ�§¥�����µ

yt = c + φk,1 × yt−1 + ... + φk,k × yt−k + ek,t



378 1��Ù Genstat

ÙO��{µ

φk,k =(rk − φk−1,1 × rk−1 − ...− φk−1,k−1 × r1)/νk−1

φk,j =φk−1,j − φk,k × φk−1,k−j , j = 1...k − 1

νk =νk−1/(1− φ2
k,k)

dν0 = 1m©§νk = variance(ek,t)/variance(yt)"

p�'¼êúª�µrk = (1− k/n)× Ck/(sx × sy) Ù¥

Ck =
n−k∑
t=1

{(xt − x)× (yt+k − y)}

S�x�y�±Ø��"Genstat^Crosscorrelation O�p�'¿Jøaqg�'�u�"

�-FOURIER?1L¼C�§XµFOURIER R; TRANSFORM=Fòg�'r0, ..., rn?1

C�¿ò(J�uF§ù
��Au�ªÇπ × j/m =±Ï�2m/j, j = 0, ...,m

fj = r0 +
n∑

k=1

{2rk × cos(π × j × k)/m}

��/¢S�C�ª�µ

(aj + ibj) =
N−1∑
t=0

{(xt + iyt)× exp(i2π × j × t/N)}

ARIMA �.�µφ(B){∇dyλ
t − c} = θ(B)at§Ù¥B��£�f§∇��©�f"φ(B) =

1− φ1 ×B − ...− φp ×Bp, θ(B) = 1− θ1 ×B − ...− θq ×Bq, c´∇yt�þ�§λ´Box-Cox�ê=

�ëê"G!.ARIMA�.�:

φ(B)Φ(Bs){∇d∇D
s yλ

t − c} = θ(B)Θ(Bs)at

Φ(Bs)�Θ(Bs)G!g£8�£Ä²þ§∇D
s ´�©�êD"

D4¼ê�.�:yt = ν(B)xt + i(B)at§Ù¥xt�yt ©O�Ñ\S�ÚÑÑS�§Ù1�

�q�±w¤D(S�"
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1��Ù MicroTSP

§12.1 MicroTSP \�

§12.1.1 {0

MicroTSP ´Äu�.ÅTSP^����Å�¬"TSP�mu©uÊ�c�§Ì�^u

�mS�©Û§y®¤�Oþ²LÆÚ�S©ÛÌ��^��"TSP�k�A��Å�

�"MicroTSP u1981 c3Apple II O�ÅþÚ\§1982 cíÑ1��§Micro TSP 6.5 �1989

cm©Ý�^�½|§Uå�r§¦^��B"

MicroTSP Jø
Oþ²LÆÚýÿó�¥¢^�ÚOEâ§ÙA^+��)ãÖ©

Û!²LïÄ!�Èýÿ!¤^©Û!÷*²Lýÿ!|Çýÿ±9�Æêâ©ÛÚµ

d"MicroTSP �B´Æ!ö�{B"

ÚOóäµ£ãÚO!õ�£8��ÊÏ���¦!\����¦!õ�ª©Ù¢

�(PDL)!ARIMA - Box-Jenkins (�)G!�)!ARMAX (�ARMAØ��(��O)!�'

ã!��5���¦!ü�ã���¦!n�ã���¦���5���5!q�Ø�'£

8(Seemingly Unrelated Regression) - �5���5!Probit ÚLogit �.!�þg£8!VAR

À-�AÚ��©)!G!N�"

ýÿóäµýÿ!ýÿ�§¥!XÚ�OÚVAR �.¦)Ú�[(�5Ú��5)!�ê

²w!�Å�[�{"

êâ+nµêâ?6!�¯Ù§IO�ª©�!�m=��"

p©EÇã/µ�Sêâã«!Ñ:ã!^ã!�ã!��ã!VIÝã«!éêºÝ

ãI!À-�A¼ê"ã/�^MÑÑ�"

Ù§õUµL�ÚÚOÑÑ�±�<½±©�/ª�Ñ!1?n§SÚ÷N^!?6!

w«Ú+nTSP �.Ú§S©�!|±êÆ�?nì"

MicroTSP �Ü©õUdèü°Ä½MicroTSP1·-�¤§Xµ

DATA �^uÑ\!*¿Ú?U�mS�êâ"

GENR �3®kS��Ä:þ§|^�a.�O�úª§)¤��#�S�"

PLOT �3¶4½�<Åþ)¤p©EÇ�ª³ã"

SCAT �)¤p©EÇ�Ñ:ã£�'ã¤"

BAR �)¤p©E���ã"

PIE �)¤p©EÇ�\ã"

PRINT �3¶4þw«S�"

LS ����¦{£õ�£8¤"

AR ��kg£8Ø��������¦{"

TSLS �ü�ã���¦"

NLS ���5£8"

PROBIT§LOGIT ��©aêâï�"

SYS ��O�5½��5�§|"

381
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VAREST§VARSTAT ��OÚ©Û�þg£8�§|"

COVA§IDENT§CROSS§HIST �£ãÚOþµ�'Xê§���§g�'Xê§

p�'Xê±93£O�mS��.��¡�~k^�ªÇ��ã"

AR§MA �3�§��O¥�¹g£8Ú£Ä²þ"

SAR§SMA �3G!CÄ©Û¥�¹g£8Ú£Ä²þ"

PDL �õ�ª©Ù¢�?n"

FORCST, FIT �|^®k�£8�§O�ýÿ�"

SOLVE �¦)éá�.¿O��[�"

CREATE �ïáS�ó�©�"

SAVE ��;ó�©��^�"

LOAD �r^�þ�ó�©�\1�S�"

READ§WRITE �Ö�Lotus �ª(.WKS§WK1§.WR1.�) ©�§Lotus �<�

ª(PRN) ©�§DIF �ª©�ÚÙ¦�ª�©�"

EDIT �ïáÚ?U�.ÚÙ¦©�©�"

F2 �·-£�"

MicroTSP ^�Jø
Ê���øÆS¦^"

§12.1.2 $1

MicroTSP ko«ó��ªµ

• èü�ª"|^XÚJø�o�èü§ÏLõU�F3�F6�¤ö�¶

• 1·-�ª"zÑ\��·-§XÚÎ¯T·-Ù§&E§Ú��Yö�¶

• 1·-�ëêÑ\�ª"^rrö�·-9ëê�gÑ\§J�XÚ�¤¶

• 1?n�ª"̂ r¦^MicroTSP���?6§S½Ù¦�i?n§SïáMicroTSP�

·-©�§øMicroTSP$1"

1�«´#^r~~¦^"�éXÚ'�ÙG�§B�±¦^1�!n«�ª"1?n

�ªÌ�´Bu^rr~5�?nL§C¤��1?n��§�E¦^"31?n��$

1Ïm§̂ r�±�Ù¦¯�§Ø7©ª�3w«ìc"

¦^·-TSP é^XÚ�§ÑyXÚJ«µ

>

^rQ�±Ñ\��üÕ�·-§��±Ñ\�¹·-9ÙÀJëê�·-ëêL§�

�±ÏLõU�F3-F6 ?\èüö�"Xæ^èüö�§��â¶4e��J«µ

F1¨¥äF2¨·-yF3¨©�F4¨êâF5¨ÚOF6¨TSP ��

F3¨F6 õU�^uÀJTSP ^���o�Ì�èü"UF3 ÀJ©�èü§

¶4þ�èü�ª�µ
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©�ö�

(1) ó�©�£m©¬{¤

(2) êâ¥©�ö�

(3) w«^�8¹ DIR

(4) UCf8¹ CD

(5) ?6©�©� EDIT

(6) ©�U¶ REN

(7) íØ©�SN DEL

(8) w«©� TYPE

(9) Ö	Ü©� READ

(A) �	Ü©� WRITE

F1 ¥ä(F3-F6 Àèü¤
m©�ÀJèü�1�1"ÀJ�±kü«�ª§Ù�´Ñ\�k'·-éA�êi

½i1¶Ù�´|^��m¡�1I£Ä�ò1I£Ä�k'·-1þ§,�U£��"y

Ñ\1§L«m©¬{L§"

d�òÑyó�©�ö�èüµ

(1) 3S�¥ïáó�©� CREATE

(2) \1ó�©��^� LOAD

(3) �;ó�©��^� SAVE

(4) *¿ó�©���«m EXPAND

(5) US�¶üS SORT

F1 ¥ä(F3-F6 Àèü¤
Ï��ïáó�©�§31�1U£�§,�¶4þ¬ÑyêâªÝJ«µ

êâªÝ

(U) ��mêâ

(A) cÝêâ

(Q) GÝêâ

(M) �Ýêâ

F1 ¥ä¨¥�§S$1

3ùpÑ\A§L«3ó�©�¥Ñ\cÝêâ"

m©�mº//1970

(å�mº//1980

// �´£��SN§ù�¶4þ��G¹I��k'êâ®��#
§�XÚÊ�


J¯¿�Ñ·-J«Î/¿0L«^r�±Ñ\Ù¦�·-
"

y3�±|^êâ?6õUÑ\êâ
§UF4 ÀJêâ+nèü§Kêâ+n�èü

SN¬w«3¶4þµ
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êâ+n

(1) N���«m SMPL

(2) |^®kS�)¤#S� GENR

(3) êâ?6 DATA

(4) G!N� SEAS

(5) S�?|ö� GROUP

(6) S�¥S��U¶ R

(7) S�¥S��íØ D

(8) ã/ö�

(9) w«êâ�L SHOW

(A) �<êâ�L PRINT

F1 ¥ä(F3¨F6 Àèü¤
Ñ\3 ÀJêâ?6"TSP^���êâ?6§Sm©$1"�^��J«^rÑ\S

�¶�§=�Ñ\s�Ñ\�Cþ¶"��REV w�êâ?6§S�Ñ\S�REV �ÐO

�"u´¶4þw«Ð©FÏ�1970§¿�3e>w«µ

obs REV

1I½ 31970 m>��p�Ý«�S§J«^r3dÑ\��*	�"z�^rU

�g£��§êâ?6§SÑ?U����*	�¿�Ð�É,��*	��O�"

b½^r3REV S�¥Ñ\
Xe*	�µ
1970 697

1971 814

1972 963

1973 1122

1974 1224

1975 1369

1976 1539

1977 1780

1978 2161

1979 2605

1980 2915

1981 X
X L«òÑêâ?6XÚ§d�Ñy·-J«Î"

eÑ\êâkØ§3êâ?6¥�±^·-?1?U§¶4þ�k'uù
·-�)

º`²"~X§U£���§uyffÑ\�*	��Ø§�±Ñ\·-B ¦1I�£�þ

��*	:§±?UffÑ\�*	�"��±^·-Ni ¦1I½ �däL«�*	:

þ§~XÑ\·-N75�§1I½ �S�¥1975c�*	�þ§XJ�?61980c�*	

�§�±Ñ\·-µN80"

êâ?6ö�½Ù¦ö���§TSP Ñ¬3¶4þ�w«�#�G�"y3S�8¹

¥®k
REV"bX3REV S�Ñ\�uyS�¥1976 c�*	��Ø§�±N^êâ?

6õU?1?U§ùgØ¦^èü�ª§��Ñ\DATA ·-§�^��Î¯S�¶�§

Ñ\µREV
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U£��§¶4þòw«REV S��*	�§Ñ\·-µN76 �§1I½ 31976 c�

*	�þ"�\�(�*	��U£��§S�¥1976 c�*	��#�*	��O"Ñ

\ÓiÎ�(åéREV S��?6"

e¡2Ñ\��CþGNP§ùgòêâ?6·-�S�¶�åÑ\§=Ñ\µ

DATA GNP

Ù«m�REV���Ó§^SÑ\e�êâ�µ

992.7,1077.6,1185.9,1326.4,1434.2,1549.2,1718.0,1918.0,2156.1,2413.9, 2627.4

���\X (å"TSP ^��#N^r|^®kS���§ª)¤#�S�"UF4 N

Ñêâ+nèü§,�ÀJ2§=GENR ·-§KTSPJ«µ

�§ª�º// RATIO=REV/GNP

ù�3S�¥)¤
RATIO S�§¿�S�¶Ñy3G�I�¥"

GENR ·-^u=�êâ§^r�±`²�©E,��êúª§O�(J�¤d�§

¥�Ò�>�·i·¶�S�§XJdTS�·¶�S�®²�3§#)¤�*	�ò�

OS�¥�k�*	�§ÄKòïá��#�S�"

GENR ·-��±^uO�IþÚÚO¼ê"

y3·�®²ïá
��#S�RATIO"�
w«§�UF4õU�NÑêâ+nèü§

,�ÀJSHOW ·-"�XÚÎ¯S�¶�£�RATIO§S�¥�êâw«3¶4þ�L

�«Sµ

obs RATIO

1970 0.702125

1971 0.755382

1972 0.812041

1973 0.845899

1974 0.853437

1975 0.883682

1976 0.895809

1977 0.928050

1978 1.002273

1979 1.079167

1980 1.109462
U?¿���£Ð©¶4§?uXÚJ«e"

#S�)¤�§�±?1�«?nX�<ÑÑ!¶4w«§�ã§£8©Û!ýÿ½�

\^�§��"

y3UF4 ¿ÀJSMPL ·-§̂

1971 1980

£�XÚJ¯���«m§KSHOW �ö�ÒØ¦^1970 c�*	�
"

|^TSP ^���±�~�B/ïÄ¢�S�"~X3·-J«Î���Ñ\GENR

·-Ú�§µ

GENR PCHR=100*(RATIO-RATIO(-1))/RATIO(-1)

ùpRATIO´bFÀ,Â\REV�I¬)�o�GNP�'Ç§RATIO(- 1)´RATIO�

¢�S�§¢�Ï�¬"dþ¡�§O��PCHR �RATIO �O�z©'"Ñ\SHOW ·

-�±w«#)¤�S�PCHER"
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UF6 ÀJTSP ��èü§Kw«Ñe�·-èüµ
TSP ��·-

(1) (å¬{/ò£DOS EXIT

(2) $1TSP1?n§S RUN

(3) $1DOS ·- SYSTEM

(4) �<ÅG�ëê��

(5) C�TSP$1�¸ CONFIG

(6) ëêÀJ9éA� OPTION

(7) S�¦^�w FREMEM

(8) �¶¿w«S�8¹&E

F1 ¥ä(F3¨F6 Àèü)
ÀJ1§KTSP J¯µ

�ï�cS�ó�©�íº(Y/N) //Y

KòÑTSP ^��§�£�DOS ·-G�"��^1·-EXIT òÑ"¦^SYSTEM·

-�±6�ò£�DOSXÚ§DOSö�(å�^EXIT�£MicroTSP"

§12.2 MicroTSP êâ©Û

§12.2.1 w«�mS�ã/

XJ^r�O�Å�kã/��§K�±^PLOT§SCAT§BAR ÚPIE·-)¤p©E

Ç�ã/"XJ^r�M�ØU)¤ã/§KØU¦^ù
·-"

UF4 N^êâ+nèü"ÀJ18 �õU§Kw«ã/·-èüµ
(1) �ã£ª³ã¤ PLOT

(2) �'ã SCAT

(3) ��ã BAR

(4) �ã PIE

(5) ªÝ��ã HIST(G)

(6) \1ã/©� LGRAPH

(7) �<ã/©� PGRAPH

F1 ¥ä(F3¨F6 Àèü)
PLOT·-w«�mS�ã"î¶´�m��§��êâ:�m±���ë"ÀJPLOT

�§Ñy'~ºëê�½�{èüµ

(A) gÄ�½¨ü'~º

(M) Ãó�½¨ü'~º

(N) IOzã

(D) V'~º¨ãØ��

(X) V'~º¨ã��

(R) IO�IÑ�í�ã

(S) ëê�½ÀJ

F1 ¥ä¨¥�§S$1

Ñ\A gÄ�½'~º"TSP Î¯S�¶§ù�Ñ\µ

RATIO



§12.2 MicroTSP êâ©Û 387

,�¬3¶4þw�p©EÇ��ã"3*w�ã�§Ñ\X§�£·-�ÉG�"

SCAT ·-)¤ü�S�m��'ã"ùgØ¦^èü°Ä§��Ñ\·-SCAT§TSP

J¯

S�¶Lº// REV GNP

XÚ¬�Ñã/ÀJµ

Ñ:ãÀJ

(S) {üÑ:ã

(C) �Cü:ë�ª

(R) �Ñ£8�

(B) �Cü:ë�¿�Ñ£8�

F1 ¥ä¨¥�§S$1

ÀJS§TSP ò±GNP �X ¶��§REV �Y ¶���Ñü�S��Ñ:�'ã"3w

�ã�§Ñ\X§�£XÚ·-�ÉG�"

TSP U
?1ÊÏ���¦{!ü�ã���¦{!�kg£8Ø�������¦

�O"3¤k�O¥§̂ u�O���:Ñd�c�SMPL (½"

§12.2.2 ÚOþ�O�

COVA·-O�¿�<õ�S��g�þ�!��!���!IO �9§�����

Ý
Ú�'Ý
"~X�±Ñ\·-µ

COVA CONS GNP G R GNP(-1)

XJ�ÑWÀJ§COVAò3O�£ãÚOþ�céz�S�?1\�?n"·-Ñ\

�ª�µ

COVA(W=POP) CONS GNP G R GNP(-1)

e¦^
M ÀJ§COVA�w«þ�§IO�Ú���!���"~Xµ

COVA(M) CONS GNP G R GNP(-1)

IDENT·-O���S��g�'XêÚ �'Xê"Ñ\IDENT·-�§̂ ���¦

�ÑS�¶Ú�O���'Xê�ê8",�«·-Ñ\�ª´3IDENT�¡�)Ò¥�

Ñ�O���'Xê�ê8§,��ÑS�¶"~XÑ\·-µ

IDENT

IDENT(12) IBMPRICE

IDENTO�Ñg£8Xê�IO�"�O�Box-Pierce�Q-u��§=g�'Xê�²

�Ú"Q-u���^u?1g�'Xêþ�"�b�u�§=b½S��xD("3"b�

u�e§XJ¯kvkéS�?1ARIMA©Û§Q-ÚOþÑlχ2-©Ù§gdÝ�g�'X

ê�ê8"XJS�´u�ARIMA �O�í�§KgdÝ�g�'Xê��ê~�¯k�

O��g£8Ú£Ä²þ��ê"���[�&E§�ë�Box ÚPierce (1970) [1]"

CROSS ·-O�ü�S���'Xê"Ñ\CROSS ·-�§̂ ��J«�Ñ�O��

�'Xê�ê8ÚS�¶"��±�IDENT ·-��§3·-¶��)Ò¥�Ñ�O��

�'Xê�ê8§,��ÑS�¶"~XÑ\·-µ

CROSS

CROSS(8) TB3 ASQ

HIST·-O���S��ªÝã"3ªÝã¥w«êâ�ªÇ©Ù"§òS��ê�

��(d���Ú���(½�ê�«m) �©¤�
�«m§,�w«á\z��«m�
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*	�ê8"��Û¹�§TSP òê�«m�©¤10 ��m�«m"�´ÏL3HIST �¡

�)Ò¥`²�«m��ÝUUCXê�Û¹«m©��{"~Xµ

HIST RESID

HIST(2.5) AGE

IO�ªÝãÑÑ´^©�iÎ�ª§¿Ó�w«S��þ�!IO�!�����"

^r�±Ñ\Ë�<ÑÑ(J"ekã/w«ì§�±Ñ\Gw«p©EÇ�ªÝ��ã"

�)G ÀJëê�HIST ·-¬á=3¶4þ±ã/�ªw«ªêã"G ÀJ��±Ú

«m5�ëê�å¦^"evk�Ñ«m5�§TSP��y©30 ��m��«m5w«ã

/"Ñ\~fXeµ

HIST(G)

HIST(G,.05) IQ

§12.2.3 £8©Û

UF5 ÀJÚO$�èü§KäN�SNw«Xeµ
ÚO$�Ú�.�[

(1) £ãÚOÚÚOu�

(2) ü�§�O�{

(3) �O�§?nÚýÿ©Û

(4) XÚ£©�¤�O SYS

(5) �þg£8 VAR

(6) ¦)�.£©�¤ SOLVE

(7) ?6XÚ©�½�.©� EDIT

(8) �ê²w SMOOTH

F1 ¥ä(F3-F6 ÀJèü¤

ÀJ2§Kw«Ñü�§�O�{èüµ

ü�§�O�{

(1) ��kARMA ��ÊÏ���¦{ LS

(2) �kÉ��5?n�ÊÏ���¦{ LS (H)

(3) ��kARMA ��ü�ã���¦{ TSLS

(4) ��5£8 NLS

(5) \����¦{ LS (W)

(6) \�ü�ã���¦{ TSLS (W)

(7) \���5���¦{ NLS (W)

(8) ��5£8£NLS¤�Ð��½ PARAM

(9) 2Âlogistic�. LOGIT

(A) ��VÇ©Ù�. PROBIT

F1 ¥ä(F3-F6 ÀJèü)
y3ÀJ1§=?1���¦�O"XÚòm©e¡�¬{µ

�Ñ\�)ºCþ¶º//REV

XÚJ«µ

)ºCþ·L¥�±�¹AR§SAR§MA§SMA ÚPDL ëê�§

�Ñ\)«Cþ¶Lº//C GNP
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¶4þw«ÚO(J",�TSP J«µ

�w«���Ý
º(P§S§ENTER)

e£�S§K¬3¶4þw«���Ý
"��J¯

w«í��§¢S�Ú[Ü�íº(P, S, ENTER)

£�S§Kw«Ñí�ã(í�ã�iÎ�ª§ØI�ã/��)§XJC�
ã/��§Ñ

\G§K¬��p©EÇ��kí�!¢S�Ú[Ü��í�ã"

��§XÚJ¯µ

#ÑÑO�(Jº(P, S, ENTER)

U£��§ò(å£8L§§£�·-J«"

"ÊÏ���¦{

O�ÊÏ���¦{§�¦^Ø?1?ÛØ�?n�LS·-"�\LS·-9�|S�

¶§1��S�´�)ºCþ§Ù{�S�Ñ´)ºCþ"�±|^ÊÏ���¦{ïá�

�{ü��¤¼ê§=Ñ\·-µ

LS CONS C GNP

TSP �¦£8�§�?nÙ§)ºCþ��?n~ê�§ù�Nõ£8§S´Ø��

�"3TSP ^��¥§k��AÏ�!ýk)¤�S�§¶i�C"ù�S��±^uLS 9

Ù¦ÚO$�¥§�Ø7�Ñ\Ù¦êâ@�Ñ\TS�§¤±^rØ�rgCïá�S

�·¶�C"

¢�S��±Ñy3LS ½Ù¦ÚO$�¥"��S��¢�S���S�Ó¶§�´

�3S�¶��)Ò¥�Ñ¢�Ï"XµLS CONS C CONS(-1) GNP

�Y´�)ºCþÝ
§X ´)ºCþÝ
"LS ·-O����¦{£8XêÚ�«

k'�ÚOþ"ù
ÚOþ�)Xê�IO�Ú�A�ï¨u��!£8IO�!D-W u

��"XJ£8�§¥�¹~ê�§K�½Xê(R2)!N����½Xê±9oNF¨u�

��òw«Ñ5"TSPJø
A|�ÀJ�ëê,¦^r�±(¹/Ýº@
£8(J3¶

4þw«½�<"Ä�£8(Jw«��§^��òÎ¯´Ä�wXê����Ý
"�

±Ñ\S 3¶4þw«ù�Ý
,½Ñ\P ò§3�<Åþ�<Ñ5,½U£��aLù�À

J"��XÚJ¯µ

�w«í��!¢S�Ú[Ü�íº(P,S,G,ENTER)

£�P ½S ò�<½w«iÎ/ª�í�ã!�)ºCþ�¢S�![Ü�Úí��"

£�G ò±V'~º�ª)¤í�!¢S�Ú[Ü��p©EÇã/§��U£��aL

ù�ÀJ"

3LS ·-¥�±¦^ü�ÀJ5?nÉ��5"H ÀJ�¦TSP ¦^�Ü����Ý


�Oc¡�Ñ�O�IO�Út-u���¦^����Ý
§�ë�[2]"XµLS(H) EDUC

C AGE INCOME FATHER

W ÀJ\þ���Ò����S�¶`²?1\����¦{"e¦^
ù�ÀJ§

K3?1�O�c¤kêâÑ����S��¦"Xµ

LS(W=SCALE) EDUC C AGE INCOME FATHER

#ü�ã���¦{

TSLS·-O�ü�ã���¦�."ü�ã���¦{k���óäCþ{"3TSLS·

-¥§�)ºCþÚ)ºCþULS·-¥Cþ�ü��ª�Ñ��\��@ iÎ§,��
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ÑóäCþ"~X,3�¤�§¥§�±r�?|ÑG!À1ø�þ�g,éêLM!ª³C

þTIME ��	)Cþ§Ïd�^�óäCþ§Ñ\·-Xeµ

TSLS CONS C GNP @ C G TIME LM

~þC o´��Ü·�óäCþ,�Z´óäCþ��¤�Ý
,YÚX©O´�)ºCþÚ)

ºCþÝ
,TSLS�â±e�§O��O�§�Xê:

(X ′Z(Z ′Z)−1Z ′X)−1X ′X(Z ′Z)−1Z ′Y

ù
Xê����Ý
�: XZ(X ′Z(Z ′Z)−1Z ′X)−1

�LS·-�O�L§��,k'ÚOþ��O�"¤k�í�k'�ÚOþ�O�ú

ª�LS·-�O�úª��"ùp�í�´/(�í�0Y-Xb, Ø´/1��ãí�0"

3TSLS ·-¥�±¦^WÀJ5?1\�ü�ã���¦{"

5¿µ?1TSLS �O�,=¦�§¥k~ê�§R2��U´K�"

$��S��'

��5£8�.�6Ä�S��'�,dÊÏ���¦{�OÑ�Xê¦+´Ã �,%

´Ã��"�6Ä�Ñy��S��'�§AR(1)·-Jø
��k��O���{§�


¦^S��'���{�O�¤¼ê§Ñ\·-µ

LS CONS C GNP AR(1)

^AR(1)�{?1Ø�S����LS O�L§¦^
D.Cochrane ÚG.H. Orcut [4] JÑ

�ü�ãS��{"ù«�{|^ÊÏ���¦{O�Ñ�í��Orho ��§é�)ºC

þ?1C�§¦�C����O�§�í��Ä�þS�Ø�'§,�¦^C���Cþ

�O£8�§"C��§´µ

xi=xt-rho*xt-1

ù«O�L§��E?1�rhoÂñ½S�gê��
ýk�½�þ���"��5

`§Cochrane-Orcutt L§ìCu4�q,{, �^����O�§�´ØÓ�"

�¹AR(1)·-�LS·-��ÑÏ~�£8O�(JÚ�ârhoC�CþO��«ÚO

þ9í�Ñ:ã"XJ��AR ��Ø�S�´T��, ÑÑ�í�S�ò´Ø�'�xD

(S�"

éu�¹AR(1)·-�LS·-,^SMPL·-(½���«m�½��yCochrane-OrcuttL

§¦^�¢�*	�´�3�"~X§XJ�)ºCþÚ)ºCþ�1��*	�éA�

*ÿ:þ�1949 c, KSMPL ·-`²���Ï�@�Ul1950cm©"XJ±ó�©��

1����:�å:§�¹AR(1)·-�LS ·-¬Ñ�"

¦^OPTION ·-,�±3�1LS ·-���S�L§"Ï~§S�20 g�,=¦rhoØ

Âñ,�òÊ��1LS·-"ÀJMAXITU
UCéS��gê��"~X§�òS�gê

��O�100§�IÑ\·-µ

OPTION MAXIT 100

LSÏLu�ügS����rho�O���5û½Âñ§Ý"Ï~§����u�u0.005

�, LSÊ�S�¿�<O�(J"�UCÂñ�OIO§AÀJCONVERGE"~X§�Jp

O�°(5§r�OIOU�0.001, AÑ\·-µ

OPTION CONVERGE 0.001

z�gS��, LS Á��ÑÚ�"§Äku�æ^ù�Ú�UÄü$í�²�Ú§X

Jí�²�Úü$§Òæ^§¿u�Âñ§Ý§XJI�§Ò?1e�gS�"XJ¤��
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Ú�ØUü$í�²�Ú§�Ú�����1S�L§"bX�ØUü$í�²�Ú§2r

Ú��©��"XJd�EÃU?§LS ·-Ê�O�§¿�ÑØUUYO��&E"

MAXAZQ ÀJ��LS òÚ��©���gê"Ï~�©üg§�·-

OPTION MAXSZQ 4

òÙO\�4 g"��^OPTION ·-UC
��ëê,Tëê3�g¬{¥��k�"

�±^��OPTION ·-#½Âõ�ëê§Xµ

OPTION CONVERGE .01 MAXIT 50

%õ�ª©Ù¢�

�O�§¥�±�¹õ�ª©Ù¢�,���§¥�õ�±¹kÊ�PDL�"z��Ï

�TSP é��S�O�õ�ª©Ù¢�Xê,¿�âõ�ª�/ª(½ù
Xê"

PDL��¡�)Ò¥A�Ñ��S�¶§XµLS SHPMNT C PDL(ORDERS)L«SHPMNT

�ORDERSS��©Ù¢�[Ü"Ñ\±þ·-�§TSP�¦�Ñ©Ù¢��Ö¿&E"7

,Jøµ

¢��Ý¨=¢�õ��m±Ï"

õ�ª��ê"

´Är�Xê3¢�©Ù�m©½"àªCu"§½3m©Ú"àÑªCu""^±eê

iL«é�OXê���µ

1¨3©ÙCàªCu"¶

2¨3©Ù�àªCu"¶

3¨3©ÙCàÚ�àÑªCu""

��±3)Ò¥S�¶�¡�Ñù
&E"XJØ�?Û��§�±�Ñù
&E"~

XÑ\·-µ

LS SHPMNT C PDL(ORDERS,8,3)

LS SHPMNT C PDL(ORDERS(-1),12,4,2)

PDL ·-��±^3TSLS ·-¥"XJPDL �¡)Ò¥�Ñ�S�´	)�,A��

óäCþ"�d§�±�ÑPDL(*)§ù¿�X¤k�PDLCþ��óäCþ"~X�±Ñ\

·-µ

TSLS SHPMNT C TBILL MI PDL(ORDERS(-1),12,4,2)

@ FED FED(-1) PDL(*)3PDL�O�L§¥§TSP���)�
¶�PDL1,PDL2,,

�S�"ù
S�^3LS ½TSLS �O¥"XJéPDL �OéÙG,�±òù
S�^�Ù

§8�,~X��TSLS ¥���óäCþ"

§12.2.4 p?ÚOEâ

p?ÚOEâ�)��5���¦{Ú�þg£8�."

"��5���¦{

��5�.kü«µ�«´'uCþ´��5�¶,�«´'uëê´�5�§�,�

�±´'u�öþ´��5�"e���§'uCþ´��5�§�'uëê´��5�§

KU
^LS½TSLS�{5�O"~X§ek�.µ

Y=D+A*LOG(L)+B*LOG(K) 'uCþL ÚK ´��5�,�'uëê´�5�,ù��

±ÏLïá#�Cþ5¦^ÊÏ���¦{:

GENR LOGL=LOG(L)

GENR LOGK=LOG(K)
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LS Y C LOGL LOGK

�´ù«�{�·^u�§�Xê´�5�|Ü"��§�Xê´��5��¹�§X

�§:

Y=D*(L^A)*(K^B)+F*DUM

ÒÃ{ïá#�S�,�^LS��O"ù�·�Ò�±¦^��5���¦{·-NLS"

NLS ¦^AÏ��{5L«�§l¦ÙU
PX=
ëê´��O�"ù
ëê�

g��C(1),C(2),,�Oþã�§�NLS ·-�µ

NLS Y=C(1)*(L^C(2))*(K^C(3))+C(4)*DUM

3¦^NLS·-c,7L�TSPJø��Oëê�Ð©�"PARAM ·-Ò´�d���"~

X§e¡�PARAM ·-Ò�þãNLS·-Jø
�|�^�Ð�:

PARAM 1 213 2 .7 3 .3 4 0

ù
·-��C(1)=213,C(2)=0.7,,"�NLS·-�O�¤�,�OÑ�Xê��33C(1)!C(2),

¥"XJù
ê��±^�eg�O�Ð©�§ÒØ7¦^#�PARAM ·-�Ð�, X

J¦^
#�PARAM ·-, ==I�`²�?U�ëê�Ð�"

��^PARAM ·-��
ëêÐ�,Ò�±^NLS ·-?1�O"NLS �OL§Xeµ

z�gS�§ÏLéÙ¥��ëê��þ�UC5O�k'ëê� �§¿�w�§Cz


õ�",�ò�)ºCþ�ù
 ��£8"37��§�
;���5¯K§�¦^

�£8§�NLS ��ª(JØ�¹�£8"£8�Ñ��éëêOy?1?U�ê��

þ"NLSµdù
Oy?U�ëê´Äü$
í�²�Ú"XJí�²�Úü$
§Òéë

ê?1?U¿m©#��ÓS�"ÄKÒéOy?Uþ?1©�"��5`§3?1�½g

ê�©���é�§¬k¤Uõ"ù«L§��?1e�§��?U�êþ�ëê���

'�~���"

ÏL?UMAXIT!CONVERGE ÚMAXSQZ �ëê��±��S�L§"

k�NLS $�31�gS�ÒØUUõí�²�Ú,ù�S�L§Ò¬Ê�"3�õê

�¹¥§ù«�}�Ï3uëê�Ð©���ØÐ"~X§3þ¡��§¥§XJC(1) �Ð

���0, K�§�C(2) ÚC(3) k'� ��ò´0,ù�S�L§ÒÃ{m©
"

,��¡§éuNõ1�éÐ�¯K§Ø+½Â
�o��Ð�§Âñ×�"Ïd}Á

°ÀÐ�Ð©�´vk7��"��uy
�|U
��Âñ�Ð©�§ÒA�±�3"

NLS 3Áãéëê?U�ö�¥���^rJ«&E"�éOy?Uþ?1©�U

C
Ú��,3¶4þw«��*Ò"3z�g¤õ/S���§òw«ëê�Úí�²�

Ú"

3��
Âñ��§NLS ò�Ñ�LS �Ó�&E"�,ü«�{�nØ�´Cq�§

�¤kIO�ÚO(JÚu���)º´�Ó�"

e¡�~f´^NLS �OCES )�¼ê�ëêµ

PARAM 1 1 2 .1 3 .5 4 -1

NLS Q=C(1)*(C(3)*LÙC(4)+(1-C(3))*KÙC(4))ÙC(2)

3NLS ¥��±¦^W ½WEIGHT ÀJ5�¤\���5£8"

#2ÂlogisticÚprobit�.

2ÂlogisticÚprobit�.ïÄ�A��©a�êâ"VÇ�N�«¯�u)��U5§

^0!1�m���ê5L«"¤±`²L�ª���3ù����S"2ÂlogisticÚprobit�

./ª�µ



§12.2 MicroTSP êâ©Û 393

prob[y = 0] = 1/(1 + exp(b0 + b1x1 + b2x2 + ...)) 9

prob[y = 0] = 1− p(b0 + b1x1 + b2x2 + ...)

ùpVÇp(x)´äk��©Ù§"þ�, ���1 ��ÅCþ�©Ù¼ê"

ùü«L�ªÑ¦�VÇ��6u*	Cþx1, x2, ... ù
Cþ©O¦±Xêb1, b2,�O

�.�8I´éÑ�Ð�Xê�"�,�A½Cþ�Xê����§¿�XCþ���p§

éAXy=0 �VÇ��§�é{`§Cþ���p§éAuy=1 �VÇ��"

2ÂlogisticÚprobitÏ~´^��q,{�O"������L§I�S��{§�d

uùü«¼ê�5�éÐ§¤±3�õê�¹e¦^²w�{"

¦^LOGIT ·-?12Âlogistic�O§LOGIT �¦�Ñ�ACþ¶Ú£8Cþ§£8

Cþ¥��¹~ê�"5¿·-/ª�LS·-���Ó"�´�)ºCþ���U´0½1"

e�)ºCþ�
Ù§�*	�§3�O�éA���:���K"·-Ñ\~fµ

LOGIT OWNVCR C SIZE INCOME URBAN CABLE

éuprobit�.§¦^PROBIT·-§Ù/ª�LOGIT�Ó§~Xµ

PROBIT DEMOWIN C GROWTH WAR INFL

LOGITÚPROBIT·-z�gS��ÑJø
éêq,¼ê��§�O(J�)£8Xê!

IO�!t-u��ÚwÍ5Y²"Xê�)º7L�ULOGIT ÚPROBIT ¼ê/ª5?1"

d	§3(J¥��¹�)ºCþ¥0 Ú1 *	��ÚOê"

$XÚ�O

XÚ�O´��O�����éá�§|"3TSP ¥¦^SYS ·-5�¤"SYS ·-

éá¤k�§kü�Ì��`:µÄk§ØÓ�§�í�²~´p�'é�§SYS·-#N

¦^ù«p�'55Uõ�O�k�5¶Ùg§^r�U��½���§�Xê�XÚ¥

Ù§��½õ��§�Xê´�Ó½�'�"ù==3éá�O¤k�§�â´�U�"

XÚ�O�kd3�":§XJ�Ø/`²
��XÚ¥����§§3ü�§�O

¥§==T�§ØU�(/�O§3XÚ�O¥§¤k��§ÑØU��(/�O",	§

XÚ�O�{é¤�m§�3TSP ¥=U�O70 ½�u70 �Xê��§|"�3ü�§

�O¥§z��§Ñ�±^�70 �Xê"TSP¥, SYS ·-U
�O�¹�5½��5�§

��§|"¦^�Eâkµ

(0) ÊÏ���¦{

(W) \����¦{�3�§S�~ê��

(H) S�\����¦{

(S) q�Ø�'£8

(I) S�q�Ø�'£8

(2) ü�ã���¦{

(J) \�ü�ã���¦{

(3) n�ã���¦{

(T) S�n�ã���¦{

3$1SYS ·-�,e�½
0 ½2 ÀJ(ÊÏ���¦{½ü�ã���¦{), K(J

3�5�§�¹e�LS ½TSLS �O�(J´���Ó�"���~	Ñy3é�
�§

�Xê?1
����¹e"��5�§d?��NLS�{�O"ù«?��NLS'NLS�

\E,�I�����mâU��Âñ"

�½
W!H!J ½K ÀJ?1�\��OØ
éz��§�IO���ê�O�\�

	§�0½2ÀJ´�Ó�"XJØÓ��§kØÓ���§�ØÓ�§�í�´Ø�'�§
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Kù«?�^u?n���§�É��5"XJvk���§Xê��§ù
Eâò�Ñ

�0 �2 ÀJ����O(J",��3���§���§§��Ñ�Ð�(J"

q�Ø�'£8(SUR)Ún�ã���¦{(3SLS)´ÊÏ���¦{(OLS)Úü�ã�

��¦{(TSLS) �éAXÚ�{"dSUR ½3SLS ?1��OL§´:Äk^ü�§�OE

â�O�¦, OLS ^uSUR, TSLS ^u3SLS"|^1�gS���§XêO�Ñí�Úí�

���Ý
"31�gS��¦^�§í��m����é1�g�O�Xê?1?U"

XJÀJ
S½3¿�XÚ¥��§Ñ´�5�, K�OL§3ügS���Ò�¤
"

XJÀJ
I ½T,½öXÚ¥�¹��5�§, K31�gS���#O�í�Ú���

Ý
"�OL§Ee���Âñ��"ù«EâÒ´��&E4�q,{(FIML)"

SYS�Ñ\´��XÚ©�(©��ª),ù�©��±^TSP�EDIT·-½Ù§�©�

?6^��)"XÚ©�¥�¹��O��Ü�§"Ø
�§§XÚ©�¥��U�¹óä

CþLÚëêÐ�(=3��5�.¥´I��)"��U�¹�
½Â�§"½Â�§¿Ø

^3�OL§¥�ò=��ÑÑ©�¥±Bu^?�Ú��.�["

~X§�±ïá���.©�MODEL1.SYS ¦��¹eãSN:

INST LG RD2 AGYG XG XGXY TT4 DCPYP LDCYP LRSL DEP /(-1) S(-1)

PARAM 1 .5 2 .5 3 1.5

GG=C(1)+C(2)+/ÙC(3)+(1-C(2))*LGÙC(3)

/=(1-C(2))/C(3)+C(4)*GG+C(5)*TT4+C(6)*TT4(-1)+C(7)*LOG(DCPYP)+C(8)*/(-1)

S=C(20)+C(10)*(GG+TT4)+C(11)*RDZ+C(12)*DEV+C(13)*S(-1)+[AR(1)=C(14)]

3©��1�1¥Ñy�INST �é�ÑLG§RD2§,§DEP ´óäCþ"XJvké

z��§©O�ÑóäCþL§Kéu2SLS§\�2SLS,3SLS½S�3LST§INST�é´7L

�"XJÀJ
OLS!\�LS!SUR ½S�SUR, INST �é´ØI��,d�e`²
INST

�é§K�O�òÙ�Ñ"3z�XÚ©�¥�U�¹��INST �é"

INST �é�XÚ©�¥�¤k�§`²�Ó�óäCþL"�´§TSP Ø�¦¤k�

�§Ñ¦^�Ó�óäCþL"�
`²,��§A½�óäCþL§�I3�§¤�Ñ

��/@0ÎÒ§,��ÑóäCþL"~Xµ

CONS=C(1)+C(2)*GNP @ C GNP(-1) CONS(-1) M1

?1�O�§�§�¡�Ñ�A½óäCþ`kuINST�é¥�Ñ�óäCþ"

PARAM�é�1���§`²ëêÐ�: C(1)=0.5,C(2)=0.5,C(3)=1.5"duÙ§��§

'uëê´�5�§¤±vk7�`²ëêÐ�"XJ���§'uëê´�5�§KPARAM

�é´Ã��"XJéu����5�§vk`²PARAM�é§KTSPÒ¦^Xê�þ�

�c���ëêÐ�§Ø+ù
�c�´�o"�3XÚ©�¥�¹,��PARAM�é

�§K�¡Ñy��é`k^uSYS·-¥"

SYS¦^�NLSÓ���{Lã�§"Xê�g��C(1)!C(2),vk7�ëY/¦^

XêSÒ"�����´XêSÒØU�u80, ~XC(81)´�{�, ¿�o�Xê�êØU

�L70 �"

�§Q�±´Xê��5��±´Cþ��5½�öþ��5§�§Xê�å�±Ï

LXê$�5¢y"~X§kn�XêÑy3n��§¥§§��Ú�1 §K�±ù��

½µC(1)31���§¥§C(2)31���§¥§,�`²(1-C(1) -C(2)) ��1n��§�

Xê"

��g£8Ø�����±ÏL3�§�¡��)l¥`²AR(1)=C(~ê)5�¤"5

¿3�)l¥Ø�¹k��"~Xµ



§12.2 MicroTSP êâ©Û 395

CONS=C(1)+C(2)*GNP+[AR(1)=C(3)]

ÏL3¤k��§¥�Ñ�Ó�g£8XêSÒ�±�½XÚ¥��Ü�§,��±�z�

��§`²A½�g£8XêSÒ"SYS ·-ØU�O£Ä²þØ��Úpu���g£

8Ø����"

XÚ©�¥�±�¹5º1"5º1±/@0iÎmÞ"~Xµ

@ ù´5º1

�¤k�TSP ·-��,3^SYS ·-?1�O�c§7L^SMPL ·-`²¤¦^�

��«m"�´SYS¿ØI�é¤k�§`²�Óê8���:"XJ3SMPL `²��

�«m¥��Ü©k��½õ��§¥�S�Ñy"�§�3SYS ·-¥¦^
MD ÀJ§

KSYS ¬�(/�O�§XÚ"

��^EDIT ïá
XÚ©�¿^SMPL(½
�O^���«m,Ò�¦^SYS ·-�

Ð
O�"���SYS ·-�ª�:

SYS(m,MD)XÚ©�¶�.©�¶

Ù¥��ëê�¿ÂXe:

m ´¤¦^��O�{,Ù��±�0!W!H!S!2!J!K!3 ½T"

MD ÀJw�TSP,=¦Ñy
"�,�OL§EUYe�"XJ�¦TSP uy"���

:�=�ÑJ«&E,�^��ÏÒ�OMD"

XÚ©�¶:3þ¡£ãL"´�¹�§!óäCþLÚëêÐ��©��¶i"

�.©�¶µ�^SYS ·-�O��XÚ©��,e�r�OÑ5��.ÑÑ���©

�¥±B^SOLVE ·-�¦),K�3SYS ·-¥�Ñ�.©�¶"�.©�¶´�À�§

e�Ñ
ù�¶i§KØ¬)¤�.©�"

~X§�
^S�n�ã���¦{�OMODEL1.SYSXÚ©�¿)¤MODEL1. DML�

.©�§�IÑ\µ

SYS(T) MODEL1.SYS MODEL1.MDL

,�«�{´dTSPJ«XÛÑ\"e3ÚOö�èü¥ÀJSYS½��Ñ\SYS§KTSP

J«µ

�Ñ\XÚ©�¶?

£�MODEL1.SYS"e�r�O(JÑÑ���©�¥§K�£�µ

MODEL1.SYS MODEL1.MDL

ù�MODEL1.MDL ¥ò�¹�OÑ��.",�TSP J¯µ

(0) ÊÏ���¦{

(W) \����¦{�3�§S�~ê��

(H) S�\����¦{

(S) q�Ø�'£8

(I) S�q�Ø�'£8

(2) ü�ã���¦{

(J) \�ü�ã���¦{

(3) n�ã���¦{

(T) S�n�ã���¦{

duMODEL1 ¥�¹'uëê��5��§,¤±ÀJS ÚI ´���§ÀJ3 ÚT �´��

�"�
dn�ã���¦{?1�O§�ÀJT"

3XÚ©��O�¤�§�±ÏLÑ\µ
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L10.1 1749�1924c��çfc²þê(176�êâ)
80.9 83.4 47.7 47.8 30.7 12.2 9.6 10.2 32.4 47.6

54.0 62.9 85.9 61.2 45.1 36.4 20.9 11.4 37.8 69.8

106.1 100.8 81.6 66.5 34.8 30.8 7.0 19.8 92.5 154.4

125.9 84.8 68.1 38.5 22.8 10.2 24.1 82.9 132.0 130.9

118.1 89.9 66.6 60.0 46.9 41.0 21.3 16.0 6.4 4.1

6.8 14.5 34.0 45.0 43.1 47.5 42.2 28.1 10.1 8.1

2.5 0.0 1.4 5.0 12.2 13.9 35.4 45.8 41.1 30.4

23.9 15.7 6.6 4.0 1.8 8.5 16.6 36.3 49.7 62.5

67.0 71.0 47.8 27.5 8.5 13.2 56.9 121.5 138.3 103.2

85.8 63.2 36.8 24.2 10.7 15.0 40.1 61.5 98.5 124.3

95.9 66.5 64.5 54.2 39.0 20.8 6.7 4.3 22.8 54.8

93.8 95.7 77.2 59.1 44.0 47.0 30.5 16.3 7.3 37.3

73.9 139.1 111.2 101.7 66.3 44.7 17.1 11.3 12.3 3.4

6.0 32.3 54.3 59.7 63.7 63.5 52.2 25.4 13.1 6.8

6.3 7.1 35.6 73.0 84.9 78.0 64.0 41.8 26.2 26.7

12.1 9.5 2.7 5.0 24.4 42.0 63.5 53.8 62.0 48.5

43.9 18.6 5.7 3.6 1.4 9.6 47.4 57.1 103.9 80.6

63.6 37.6 26.1 14.2 5.8 16.7

SOLVE MODEL1.MDL

5$1Ä��.(Jø��.®�;3MODEL1.MDL ¥)"

§12.3 ^~���§S

§12.3.1 ^~

=~12.1>�mS��.©Û¥§��çfêâ´'�²;�~f§yé§?1©Ûµ

�þãêâ�u©�S.TXT§Ö�êâ�MicroTSP·-�µ

>creat a 1749 1924

>read(s) s.txt sunspot

�âPanditÚÇpµ�ï�üÑ§Äk[ÜARMA(2,1)ÚARMA(4,3)�.µ

>ls sunspot c ma(1) ar(1) ar(2)

(J�µ

LS // Dependent Variable is SUNSPOT

Date: 12-14-1993 / Time: 14:33

SMPL range: 1751 - 1924

Number of observations: 174

Convergence achieved after 4 iterations
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VARIABLE COEFFICIENT STD. ERROR T-STAT. 2-TAIL SIG.

C 44.480818 3.9717037 11.199430 0.000

MA(1) -0.1614766 0.1171300 -1.3786103 0.168

AR(1) 1.4284049 0.0884517 16.148989 0.000

AR(2) -0.7245218 0.0793022 -9.1362137 0.000

R-squared 0.804150 Mean of dependent var 44.33736

Adjusted R-squared 0.800694 S.D. of dependent var 34.73446

S.E. of regression 15.50675 Sum of squared resid 40878.08

Durbin-Watson stat 1.979609 F-statistic 232.6706

Log likelihood -721.8539

¿ls sunspot c ma(1) ma(2) ma(3) ar(1) ar(2) ar(3) ar(4)

(J�µ

LS // Dependent Variable is SUNSPOT

Date: 12-14-1993 / Time: 14:35

SMPL range: 1753 - 1924

Number of observations: 172

Convergence achieved after 10 iterations

VARIABLE COEFFICIENT STD. ERROR T-STAT. 2-TAIL SIG.

C 44.671449 1.5564850 28.700212 0.000

MA(1) 0.9301516 0.8837230 1.0525375 0.293

MA(2) 0.3950168 0.5927001 0.6664700 0.505

MA(3) -0.1018366 0.1219219 -0.8352611 0.404

AR(1) 0.3676083 0.8801520 0.4176646 0.676

AR(2) 0.2755596 0.7192365 0.3831280 0.702

AR(3) -0.0348496 0.4872030 -0.0715299 0.943

AR(4) -0.3663540 0.4745024 -0.7720804 0.440

R-squared 0.812607 Mean of dependent var 44.29767

Adjusted R-squared 0.804608 S.D. of dependent var 34.93502

S.E. of regression 15.44237 Sum of squared resid 39108.53

Durbin-Watson stat 1.999424 F-statistic 101.5951

Log likelihood -710.7452

duARMA(2,1)ÚARMA(4,3)�í�²�Ú(Sum of squared resid) ©O�SSRI=40878.08

ÚSSRII=39108.53§�F ÚOþ�µ

F=[(40878.08-39108.53)/4]/[39108.5/(176-8)]< F0.95(4,∞)=2.37

L²ÃI[Ü'ARMA(2,1)�p���."5¿�3ARMA(2,1)¥§MA(1) �ëê �"�

Ù�&«m�¹0§�Fe¡�ÄAR(2)�."

>ls sunspot c ar(1) ar(2)

(J�µ

LS // Dependent Variable is SUNSPOT
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Date: 12-14-1993 / Time: 14:37

SMPL range: 1751 - 1924

Number of observations: 174

Convergence achieved after 1 iterations

VARIABLE COEFFICIENT STD. ERROR T-STAT. 2-TAIL SIG.

C 44.393596 3.7546702 11.823567 0.000

AR(1) 1.3361112 0.0580720 23.007858 0.000

AR(2) -0.6501527 0.0581050 -11.189270 0.000

R-squared 0.801962 Mean of dependent var 44.33736

Adjusted R-squared 0.799646 S.D. of dependent var 34.73446

S.E. of regression 15.54746 Sum of squared resid 41334.70

Durbin-Watson stat 2.121557 F-statistic 346.2362

Log likelihood -722.8203

'�AR(2)�ARMA(2,1)§ÙFÚOþ��µ

F=[(41334.78-40878.08)/1]/[40878.08/(176-4)]< F0.95(1,∞)=3.84

Ïd§lþ¡F��AR(2)é��çf¹Äêâ´Ü·�"

=~12.2>��5£8^~(�Æ;�?5A^£8©Û6§�<¬Ñ��)µ

��5£8�§�µY = α + (0.49− α) exp[−β(x− 8)]§*ÿêâ(X,Y)�µ

10 .48

20 .42

30 .40

40 .39

�êâ�u©�NL.DAT§TSP ©Û§SNL.PRM�µ

create (u) 4

read(o) nl.dat x y

nls y=c(1)+(0.49-c(1))*exp(-c(2)*(x-8))

param 1 0 2 1

option output c:nl.out

pon

3TSP�”¿”J«Îe�\RUN NL.PRM ·-§²ÊgS�§(Jµ

C(1) 0.403279 C(2) 0.509604 SSR 0.00252374

C(1) 0.406802 C(2) 0.161704 SSR 0.00055278

C(1) 0.397746 C(2) 0.102024 SSR 0.00025669

C(1) 0.389350 C(2) 0.096182 SSR 7.7215E-05

C(1) 0.384984 C(2) 0.086886 SSR 5.2099E-05

C(1) 0.382316 C(2) 0.082154 SSR 4.6129E-05

C(1) 0.381111 C(2) 0.080126 SSR 4.5305E-05

C(1) 0.380774 C(2) 0.079565 SSR 4.5257E-05

C(1) 0.380730 C(2) 0.079492 SSR 4.5257E-05

Convergence achieved after 9 iterations
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====================================================================

COEFFICIENT STD. ERROR T-STAT. 2-TAIL SIG.

====================================================================

C(1) 0.3807300 0.0085770 44.389472 0.001

C(2) 0.0794917 0.0162171 4.9017227 0.039

====================================================================

R-squared 0.990717 Mean of dependent var 0.422500

Adjusted R-squared 0.986075 S.D. of dependent var 0.040311

S.E. of regression 0.004757 Sum of squared resid 4.53E-05

Durbin-Watson stat 1.958976 F-statistic 213.4379

Log likelihood 17.10316

====================================================================

=α = C(1) = 0.3807, β = C(2) = 0.07949"

=~12.3>õ�§XÚ�O"E^14Ù ¬�¤Úd��~f§XÚ�§�µ

Y= C(10) + C(11) X1 + C(12) X2

Y= C(20) + C(21) X1 + C(23) X3 + C(24) X4

�©êâ(Y,X1,X2,X3,X4)�µ

98.485 100.323 87.4 98 1

......

106.232 113.49 127.1 93 20

�êâ�u©�ECO.DAT¥§TSP §SECO.PRM�µ

create a 1 20

read(o) eco.dat y x1 x2 x3 x4

option output e:eco.out

pon

sys(o) ecomd.sys

�.ECOMD.SYS�µ

inst x1 x2 x3 x4

y=c(10)+c(11)*x1+c(12)*x2

y=c(20)+c(21)*x1+c(23)*x3+c(24)*x4

3TSP” > ”J«Îe$1·-RUN ECO.PRM§�¤ëê�O"5¿µ

1. éÊÏ���¦Ø7�½óäCþ"

2. éüÚ���¦ÚnÚ���¦§§S¥�½óäCþ�µX1,X2,X3,X4"

3. 3þã§S¥3æ^ÊÏ���¦!üÚ���¦ÚnÚ���¦�O�§�éµSYS(*)

ECOMD.SYS ¥�(Ò(*)A©O��0,2,3"

ÑÑ(JXeLµ

====================================================================

OLS COEFFICIENT STD. ERROR T-STAT. 2-TAIL SIG.
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====================================================================

C(10) 99.839109 7.4941890 13.322203 0.000

C(11) -0.3160949 0.0903416 -3.4988839 0.003

C(12) 0.3350539 0.0452963 7.3969450 0.000

====================================================================

C(20) 58.276931 11.461841 5.0844304 0.000

C(21) 0.1603437 0.0948678 1.6901806 0.110

C(23) 0.2481402 0.0461884 5.3723480 0.000

C(24) 0.2483209 0.0975180 2.5464119 0.022

====================================================================

====================================================================

2LS COEFFICIENT STD. ERROR T-STAT. 2-TAIL SIG.

====================================================================

C(10) 99.839083 7.4941789 13.322218 0.000

C(11) -0.3160940 0.0903415 -3.4988790 0.003

C(12) 0.3350533 0.0452963 7.3969295 0.000

====================================================================

C(20) 58.276726 11.461841 5.0844123 0.000

C(21) 0.1603444 0.0948677 1.6901901 0.110

C(23) 0.2481415 0.0461884 5.3723729 0.000

C(24) 0.2483215 0.0975180 2.5464184 0.022

====================================================================

====================================================================

3LS COEFFICIENT STD. ERROR T-STAT. 2-TAIL SIG.

====================================================================

C(10) 99.215728 6.9048101 14.369074 0.000

C(11) -0.2703525 0.0812652 -3.3267929 0.004

C(12) 0.2945319 0.0385021 7.6497632 0.000

====================================================================

C(20) 62.364841 9.9066193 6.2952697 0.000

C(21) 0.1459674 0.0844489 1.7284697 0.103

C(23) 0.2117410 0.0356311 5.9425863 0.000

C(24) 0.3308977 0.0606537 5.4555216 0.000

====================================================================

�.ÑÑR-²�!N�R-²�!£8IOØ!Durbin-Watson ÚOþ!ÏCþ�þ��IO

�§þ�Ø�Ú!F-ÚOþ§d?lÑ"

§12.3.2 ��§S

MicroTSP 6.5 XÚÓ�N\
��ü«§S§éT^��Ýºék�Ï§y0�Xe"
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n1����§S§´�ýÿHoliday Inns hotel �Â\§ü«êâ?n!£8Úýÿ"

1�Ú´ïá��ó�©�§§��uO�Å�RAM¥§ù�±dCREATE·-�¤"¦^

T·-�§XÚJ¯êâ�ªÝ§�m�«m§y3´1970 �1981�cÝêâ"��±��

¦^·-µ

CREATE A 70 81

e�Ú¦^êâ?6ì5¹\êâ"S�¶�õl�iÎ§¦^DATA·-½3êâö�è

üeÀJ?\êâ?6"MicroTSPJ«�?6�S�¶§,�¹\êâµ

697

814

963

1122

1224

1369

1569

b�AT¹\�êâ´1539§·��±^·-.B�£�r§?�§UY¹\µ

1780

2161

2605

2915

����*	´1980 �§Ïd§·��¤
êâ¹\§¦^·-XòÑ"y3�±wÑREV

Ñy3G�I�
"

�N·�ATrS�REV ��^�þ§�I��FETCHed N\"

> STORE REV

�3êâ¥©�¥�)`²§�±¦^LABEL ·-�\½NÑ"

> LABEL REV Total room revenue, in millions of dollars

�LABELØ�Ù§ëê�§yk�&EÒ¬Ñy3¶4þ§Xµ

> LABEL REV

�?1ÚO©Û§�I��
Ù§S��êâ§y¦^FETCH·-"k^DIR·-èA

�e©�µ

> DIR

¤kêâ©�Ñ^*Ð¶.DB§Ïd���¦^DIR *.DB·-5èA"(Üþ¡�LABEL

·-�±wÑz�©��£ã"XéGNP.DB§¦^·-µ

> LABEL GNP

> FETCH GNP OCCUP

y3�Ñ^�þ�Ué©ÛHoliday Inns êâk^�S��¶i"
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REV Total room revenue, in millions of dollars

OCCUP Occupancy rate - percent of rooms occupied on the average night

RRATE Room rate - average revenue per occupied room per night

ROOMS Number of rooms in the Holiday Inns system

GNP U.S. Gross National Product in current dollars

PGNP Implicit price deflator for GNP

UNEMP U.S. Unemployment rate

CPR Interest rate on prime commercial paper
��Ù§�S�µ

> FETCH RRATE ROOMS GNP PGNP UNEMP CPR

y3�±èA·��êâ
§ÄkAw�êâ���"¦^SMPL ·-�½µ

> SMPL 70 80 ¦^SHOW ·-��êâ��L"

> SHOW REV OCCUP RRATE ROOMS GNP UNEMP

MicroTSP �#N^r±ã/�ªèAêâ§31��ü«§S¥`²"

Ï~§êâ3?1ÚO©Û�c�?1=�§GENRÒ´ù��·-"X�)S�RATIO§

�±¦^·-µ

> GENR RATIO=REV/GNP

MicroTSP ?nêâ¢��é�B"Äk§UC*	���µ

> SMPL 71 80

�)��S�§¦§�uRATIO Cz�z©'§¦^·-µ

> GENR PCHR=100*(RATIO-RATIO(-1))/RATIO(-1)

GENR ·-��^uÄ��[§±9éêâS��\LÈ"��{ü�^~´�)�

�ª³Cþ§���0 in 1970, 1 in 1971, 2 in 1972,...., 11 in 1981"

> SMPL 70 70

> GENR TREND=0

> SMPL 71 81

> GENR TREND=TREND(-1)+1

¯¢þ§MicroTSP ¥k���B��{§�)��l1970 ���"m©�ª³Cþ§¦^

·-µ

> GENR TREND=@TREND(70)

> SHOW RATIO PCHR TREND

y3�±éþãêâ?1�
ÚO©Û
§MicroTSP r���(Jk�Ñ5§,�

Î¯^r´ÄI�����[§´3�<Å(P)�´3¶4(S)§½öaL�(Enter)"

Äk�±èAêâ��
£ãÚOþµþ�!IO�!���"���!���Ú�'"

> SMPL 71 80

> COVA REV OCCUP GNP UNEMP

3¶4��e�1§MicroTSP ¬Î¯·�´ÄECOVA �ÑÑ"

êâ�u���§·��±�)'uREV�ýÿ�§§�EREV'u~ê(C) !þc�

I¬Â\GNP(-1)ÚÂ\REV(-1)"CdXÚ�½§���¬"{ü����¦£8·-´LS§

�ª´µ

> LS REV C GNP(-1) REV(-1)
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MicroTSPUY�Ñ�
J«§�”S”Ú”P”�A§J«”G”L«p©EÇã/w«"MicroTSP

�r���¦�(J�33S�¥§ù
(J�^uýÿ"¦^·-SHOWEQ ·-�±è

AS���."

> SHOWEQ

y��²ýÿ���§X==´1981c��¹µ

> SMPL 81 81

K�±¦^·-FORCST§§���ëê^u�Ñýÿ�S�REVF§REVF319 81c±

c��Ò´REV��"

> FORCST REVF

���±ÚA�eµ

> SMPL 70 81

> SHOW REV REVF

> SMPL 71 80

�Ñó�©�§¦^XÚJø�SAVE·-§±�^LOADÒ�±N\
"

> SAVE HOLIDAY

nMicroTSPkNõ·-^u�)p©Eã/§y3Ò^þ¡)¤�ó�©�HOLIDAY"

> LOAD HOLIDAY

duREVÚGNP´�'é�§ù�'X�±ÏLã/5Ny"MicroTSP |±A«ã/

�ªµ�ã!Ñ:ã!^ã!�ã±9^ãÚ�ã�·Ü"ã/�±3êâ+nèü(F4)e

ÀJ§PLOT·-éA�´�ã§MicroTSP��ãJø
ºÝÀJ§�·��±^�§gÄ

ÀJ"

> PLOT(A) REV GNP

¶4e���
ÀJ§ÀJT (Type)#N3¶4þ�ÑIÒ§̂ P (Print)K�<ã/§S

(Save) KÑ��MicroTSP ã/©�§O(Options) K#N^rUCã/§Xã/�°Ý!>

.!i.!ºÝ�"

Ó��êâ�±^^ãÚÑ:ãL�"

> BAR REV GNP

> SCAT REV GNP

n1nÜ©?�Úü«MicroTSP �S©Û"b�^réuBox-Jenkins ©Û!ü�ã�

��¦{!õ�©Ù¢�´ÙG�"^MicroTSP�E��ð��È�¹�{ü�.§Cþ

´µ

TBQ 3-month Treasury bill rate

ASQ automobile sales in millions at annual rates

¦^CREATE �)��G!.�ó�©�"^AO�PÒ§X1958. 1 L«1958 c1�

GÝ�êâ"

> CREATE Q 58.1 78.4

> FETCH TBQ ASQ

> GENR TIME=@TREND(58.1)

Äk�)��ASQ�üCþ�Box-Jenkins�.§rASQ����ARMAL§"�Bu�

(ï�§Äkw�eASQ��'ãÚ �'ã§dIDENT·-5�¤"XèA16�G!�g

�'� g�'§�\·-µ

> IDENT(16) ASQ
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l�'ã�±ß�, ASQ ´��ARMA(2,0) L§"LS ·-ò�Où�ARMA �.§d

uASQäk��þ�§�½C��~ê�§�ùpØ´	)Cþ§´AR() ÚMA()��§

é1960.3 �1978.4 êâ[Ü�.§·��\µ

> SMPL 60.3 78.4

> LS ASQ C AR(1) AR(2)

y3�±w�e�.�#E(í�)��'ã§´Ä��3g�'§MicroTSP ¦^C

þRESID �Ñ#C�O�í�"

> IDENT(16) RESID

3¢�4 Ú8 ?Ek�
�'§J«G!���3§y¦^MA(4) ÚMA(8) �µ

> LS ASQ C AR(1) AR(2) MA(4) MA(8)

�,�±UY¦^üCþ�ARMA �.§�·���|Ç¬é�È�k�½�K�"

�±éASQ'uTBQ�O��{ü�5£8�.§,�.òkS��'§�´ARMAXE

â¦·��±¦^2Â���¦{�O"

> LS ASQ C TIME TBQ TBQ(-1) TBQ(-4) AR(1) AR(2) MA(4)

w5TBQ �(kÃuýÿð���È�¹"5¿�TBQk��vký����Xê§

¢��TBQK´KÒ"��±¦^SHOWEQ ·-w«�.��O�¹"

�.�Xê��^uGENR�O�§Xµ

GENR ASHAT = C(1)+C(2)*TBQ+C(3)*TBQ(-1)+C(4)*TBQ(-4)

�½|Ç)º�È��5§·��±3ASQ�§¥�)�õ�TBQ¢��§��U¬

k��5�¯K"?nù�¯K��«�{´��TBQXê3õ�ªþ§ù^�
Polynomial

Distributed LagsEâ"¦^ù�Eâ�§MicroTSPïá��5S�PDL1,PDL2,... ^u�O"

yéuASQ§¦TBQ �l�¢���un�õ�ª§¦^·-µ

> LS ASQ C TIME PDL(TBQ,8,3) AR(1) AR(2) MA(4)

w5(J¿vkUõõ�§¤±E,£��5��."TBQ�XêE,´��§ù�U

duASQ�TBQ'é�(J"p�ð�I¦�Ué|Ç�\Øå§y6��ÑARMAØ�§

Á�eASQ�ü�ã���¦�§§ù�±d �ÎÒ@Ú�£8ÏfÚóäCþ5�¤"

> TSLS ASQ C TIME TBQ TBQ(-1) TBQ(-4) @ C TIME TBQ(-1) TBQ(-2) TBQ(-3) TBQ(-

4) ASQ(-1)

�~?�
simultaneityéTBQXê�UCK�é�"

n1o���§S0��
�p?�Eâ§=��5�.!probit Ú�©alogit �."

3Oþ²LÆ¥kü«��5§=Cþ½ÙXê���5§Cþ��5ëê��5K�

dLS ½TSLS�O§X�.µ

Y = a + b*LOG(L) + c*LOG(K)

'uL ÚK ´��5�§�Ùëê´�5�§�±ÄkMïCþ§,�^ÊÏ����

¦"

> GENR LOGL = LOG(L)

> GENR LOGK = LOG(K)

> LS Y C LOGL LOGK

ù«�{Ø·uëê´��5��¹§XCES production function �.µ

Q = a + b ∗ LOG(c ∗ Lˆd + (1− c) ∗Kˆd)

Q,L, ÚK, ´éêlog output, labor and capital"a,b,c Úd ´Xê"
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ù�A¦^��5���¦·-NLS§§¦^AÏ��{§ÙëêP�C(1), C(2),��"

�éþã�.kµ

> NLSQ = C(1) + C(2) ∗ LOG(C(3) ∗ LˆC(4) + (1− C(3)) ∗KˆC(4))

¦^NLS �c§AJøëê�Ð�§ù�±dPARAM�¤§�~Ò´µ

> PARAM 1 .5 2 -1 3 .5 4 -1

(JC(1) �.5, C(2) �-1, ��"

ywd·-�^{§Äk�)��undatedó�©�"

> CREATE U 30

rS���ó�©�µ

> FETCH Q L K

Ùg�OCES ¼ê"

> PARAM 1 .5 2 -1 3 .5 4 -1

> NLS Q=C(1)+ C(2)*LOG(C(3)*L^C(4)+(1-C(3))*K^C(4))

Ó�5�O��§MicroTSP�r�§�uS�§�±¦^SHOWEQ·-èA"¦^STOREQ

·-K�±r�§�u^�"¦^FORCST ½FIT �±?1ýÿ"

y3=�probit Úlogit �.§�
<3ó�Ôö¥¤õ�Ä§Éc#!�å!©z�K

�§logit Úprobit �./ª´µ

Prob[PASS = 0] = 1/(1 + exp(a + b*AGE + c*IQ + d*EDUC))

Prob[PASS = 0] = 1 - P(a + b*AGE + c*IQ + d*EDUC)

E,�)�ó�©�§�S�¿�Oµ

> CREATE U 38

> YFETCH PASS AGE EDUC IQ

> LOGIT PASS C AGE EDUC IQ

> PROBIT PASS C AGE EDUC IQ

> SHOWEQ

UY�¦^FORCST, FIT, ½SOLVE"

n����~f´�	portfolio of Wells Fargo Bank ¿�Ñü�ã���¦ÚXÚ�O

«~"êâ´1963�1983cmWells Fargo �cÝêâ±9�IÚ\²/«3ù�Ïm�²L

�¹"S�´µ

SECU Wells Fargo’s holdings of securities, in millions of dollars

LOAN Their holdings of loans

RSECU Percentage return earned by Wells Fargo on securities

RLOAN Percentage return on loans

SALES Retail sales in California, in millions of dollars

RCP6M Interest rate on 6-month commercial paper, percent

CONTR Value of construction contracts in California,millions of dollars

TREND Time trend, starting with a 1 in 1963
)¤ó�©�µPORT ´Õ1�Üportfolio���§SPREAD´percentage spread between

the interest earned on loans and the 6-month commercial paper rate"
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duRLOANS�©u1964, MicroTSPØUO�SPREAD31963c��§ÏdD�NA(not

available)"

LOARAT ´portfolio held in loans�'~"

LOASAL ´Wells Fargo’s �±��È�'"

CONSAL ´ï��"È�'"

> CREATE A 63 83

> FETCH SECU LOAN RSECU RLOAN SALES RCP6M CONTR TREND

> GENR PORT=LOAN+SECU

> GENR SPREAD=RLOAN-RCP6M

> GENR LOARAT=LOAN/PORT

> GENR LOASAL=LOAN/SALES

> GENR CONSAL=CONTR/SALES

©Û�8�´
)Õ1l�±¼|�'~±9^�±�±�portfolio'~"AT�Äµ

�±�Jø��±|Ç¤��'§�¦��	ï�!§Õ1A¦�±|Ç�éuÙ§�¡

�\p<§�±I¦��±|Ç¤K�'"Ïd·�©Û�8�´�O�±�ø¦�§§±

©Ñùü«K�"

éø���½|§·�éLOARAT ï�( fraction of Wells Fargo’s portfolio held in loans)§

b�Wells Fargo 3����±O\�O\�±3Ù§securities�ép�~��±"Ï

^LOARAT é���±RLOAN !Ù§securities RSECU 9LOARAT¢�1£8"RSECU,

LOARAT(-1), LOASAL( - 1) CONSAL, PORT, SALES, ÚTREND ��óäCþ"

TSLS ·-´µ

> SMPL 64 83

> TSLS LOARAT C RLOAN RSECU LOARAT(-1) @

C RSECU LOARAT(-1) LOASAL(-1) CONSAL PORT SALES TREND

�O�ø��§A��Ñ"

> STOREQ SUPPLY

ywI¦�§"¦^�±Ç!RLOANÚÙ§�
Ì��Ç��é�B§T�´SPREAD"

·�b�p��±I¦up�"È§ï�O\�±|ÇÚÙ§secur- itiesm��. ÏdSPREAD

�mà´LOASAL,�±é"È�'!LOASAL�¢�!ï��"È�'CONSAL±9TREND"

óäCþ´LOASAL(-1) , CONSAL, and TREND plus RSECU, SALES, and PORT.

TSLS ·-´µ

TSLS SPREAD TREND LOASAL LOASAL(1) CONSAL(-1) RSECU

LOARAT(-1) LOASAL(-1) CONSAL PORT SALES TREND

> STOREQ DEMAND

y3A=�����.þ5§1���§w�Õ1XÛ�â�±Úsecurities|Ç�Ñû

½§1���§w�ATXÛ4��k�õ�	ïå§��Ò´rüö(Üå5"MicroTSP

¥§�¦?6���.©�§Ù�)�.��§ÚÙ§k'&E"§kn«�é§=ASSIGN(w

�MicroTSP ¦)�S��uØÓ�¶) !I£þ(identity)!�O�§§�~�µ

ASSIGN LOARAT PLORAT LOAN PLOAN SPREAD PSPRED

ASSIGN RLOAN PRLOAN LOASAL PLOASA
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LOAN = LOARAT*PORT

RLOAN = SPREAD + RCP6M

LOASAL = LOAN/SALES

LOARAT = .2463962 +2.786724E-02*RLOAN -2.735787E-02*RSECU

+.6360336*LOARAT(-1)

SPREAD = -4.277588 +.1052442*TREND -112.2502*LOASAL

+103.5918*LOASAL(-1) +20.45162*CONSAL

�±¦^MicroTSP�EDIT ?��.µ

> EDIT LOAN

EDIT kNõ:·-§¦^.F ·-���O��§"

.F SUPPLY

.F DEMAND

¦^.L ·-èA�.§¦^.X òÑ?6"

¦^TYPE LOAN·-�±y¢�.(®�Ñ"

y^�©	)Cþ����Ä:)"

> SMPL 76 83

> SOLVE LOAN

> GENR PSECU = PORT - PLOAN

> SHOW LOAN PLOAN SECU PSECU RLOAN PRLOAN

e�Ú´^�.�[�±½|§wï�´Ä31976�1983�p10%"

> GENR CONSAL = 1.1*CONSAL

·��±^EDIT ?6���LOAN aq��.SIMLN§��rcMPU¤S =�"¯¢

þ^�®²¯kO�Ð
§��èA�e"

> TYPE SIMLN

> SOLVE SIMLN

> GENR SSECU = PORT - SLOAN

> SHOW PLOAN SLOAN PSECU SSECU PRLOAN SRLOAN

E,rCONSAL ¡EL5§¿�w3�±½|UCø��K�"

> GENR CONSAL = CONSAL/1.1

> GENR PORT = PORT*1.1

> SOLVE SIMLN

> GENR SSECU = PORT - SLOAN

> SHOW PLOAN SLOAN PSECU SSECU PRLOAN SRLOAN

> GENR PORT = PORT/1.1

þã��§Svkü«±eõUµ
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SYS XÚ�O§�)n�ã���¦Úq�Ø�'£8

VAREST �þg£8�O"

VARSTAT lVAR �.¼�À-�A¼ê9��©)"

SAVE and LOAD �Ñó�©�"

EXPAND UCó�©����"

LGRAPH and PGRAPH N\��<^�ã/"

READ and WRITE �Ù§§S�êâ��(�)Lotus 123 ó�L9

PRN ©�§WordStar ©�, DIF ©�) 9Ö��

.O�Å5�êâ"

HIST ��ã"

CROSS �)p�'ã(cross correlograms)."

SMA and SAR 3ARMAÚARMAX�.Ú\G!(multiplicative)

£Ä²þ9g£8Ø��"

SMOOTH �ê²w(single, double,

Holt-Winters additive & multiplicative)

SEAS G!N�"

STOREQ and FETEQ �Ñ�O��§"

SORT Uì��½õ�'�iéó�©�üS"

CONV UC�mS��ªÝ§XoG]��c°]�"

PON,POFF & TRACE �<Å��"

RUN 1?n�ª$1MicroTSP§S"

REN and DEL ^�ó�©��¶ÚíØ"

R and D 3ó�©�¥�S��¶ÚíØ"

RND and NRND �)�Åê(GENR & models)"

OPTION �½MicroTSPÀ�§�)ÑÑ2½�!¶4ÚõU����"

Ù§�AÚ§Xµ

• ÚOÑÑÚêâL��=¤^�©�½�<"

• 1?nö�§#N^r^å�D4Ö�MicroTSP§S§l#N÷ö�"

• ù
§S�±�)FOR..NEXTÌ�"

• 3SHOW ÚPRINT ¥¦^^rJø��ªÑÑêâL"

• 3PLOT ·-¥½ÂÑÑ�ª"

• EDIT �±?6§S��.©�"

• SOLVE �±?näkARMA Ø���."
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§13.1 GLIM \�

§13.1.1 GLIM {0

GLIM 11�u70c�Ð¯§Ì�ø;�ÚO<
¦^"70c�¥Ï3.22 �¢y
û

¬z§1985cíÑ�3.77���61§1993cqíÑ14�"kOuÙ§Ï^ÚO^��§¦

^GLIM�¦^réÙï�L§k�����Vg"GLIM Jø
ý©Û�óä§X(¹�

ã/!`û��LõU§£8!��©Û!�éL©Û!)�©Û§�A�Ø�©Û�"Ù

^u�.©Û��SAS!SPSS��,��`:´d�B¨"

GLIM Ì�A^un��¡"Äk§§´��r��ÚOï�óä§ø^r�½Ú[Ü

ÚO�.§µd[Ü`Ý¿�Ñ�Oþ"ï�L§Ø´ýk�½�§ù�^rÒk
éï�

L§��§Ý���"Ùg§GLIM �^uêâ&¢"��§§´��E,�O�ì§U


éü��ê½�þ?1�â!Ü6!¼êö�§÷ö�"

§13.1.2 GLIM XÚ|¤

PC GLIM 3.77 XÚ|¤µ

EXAMPLES.GLM / EXAMPLES.LOG ��§S9$1(J

EXMACLIB.GLM / EXMACLIB.LOG ÷N^��§S9$1(J

GLIM.BAT / GLIM.LOG XÚ$11©�/$1P¹©�

GLIMPROG.EXE / GLIMPROG.OVL �1©�ÚCX©�

MACLIB.GLM ÷½Â¥

PROB.GLM VÇ©Ù¼ê�÷

READ.ME Ï�`²

§13.1.3 $1

�^�SCuC : \ GLIM >§DOS Ú��§¦^±e·-éÄGLIMµ

C:\> CD \GLIM <Enter>

C:\GLIM> GLIM <Enter>

½GLIM [ëê1][ëê2] < Enter >

ÏGLIM.BAT�1GLIMPROG.EXE§�öI�ü�·-1ëê§GLIM.BATK#N^r

�½��!ü�½Ø�½§Xµ

C:\ GLIM>GLIMPROG %1 MACLIB.GLM

C:\ GLIM>GLIMPROG %1 %2

C:\ GLIM>GLIMPROG GLIM.LOG MACLIB.GLM

%1´P¹(transcript)©�§%2L«÷½Â©�"1n1=%@�ª§�±GLIM.LOG§%2

�±MACLIB.GLM§Ïd��éGLIM.BAT?1·��?U§�±¦^�3?Ûó��þ$

1"

409
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?\GLIM�§Ñy¯Ò(?)J«§̂ r�p/±Ñ\êâÚ�-"��±k?ÐASCII/

ª�·-©�§2Ö\�1"Ö�§S��é´input/reinput§3T�é��¡��½Ö\�

Ï�Ò§Ï�Ò�DOS©��éX"dinput K^uÖ�data �é¥�«�þ"return ½finish

�-�±^u(ådinput/reinput ½suspendÚå�Ö�§skip ½exit (å�c�Ò��±ª

�Ö�"

GLIM 4#O
manual·-§Jø^r9��Ï"

=~13.1>~6.2¯K�GLIM §SXeµ

$unit 8

$fact d 2 v 2 p 2

$data d v p count

$read

1 1 1 19 1 1 2 132

1 2 1 0 1 2 2 9

2 1 1 11 2 1 2 52

2 2 1 6 2 2 2 97

$yvar count

$erro poison

$fit d+v+p:+d.v:+v.p:+d.p $

$finish

GLIM ^$½ Ú��-"éN´�Ù§^�a'§�~Äk�½ü�½P¹�ê!Ï�

9Y²§ïáêâ8",�´�.Ü©§Ï�~´���éL©Û§ÏCþ´*	ªê§Ø

��Ñt©Ù"��^fit·-r�.[ÜÑ5§lÌ�Am©§�gO\�p�"

�§S�u©�loglin.glm§3GLIM¥�$1§§¦^±e·-µ

$inp 7

File name? loglin.glm

$INP? $

$1�½Ï�Ò�7§1n1�«Ñ\(å"

GLIM ��O�ì§Xµ

$calc 3.14159265/3 $

�$1(å�§¦^·-$STop �£�DOSXÚe"

§13.1.4 GLIM �ó

GLIM iÎ8µi1A�Z!êi0�9!ÎÒ+!-!*!/!**!()©OL«\!~!¦!ØÚ

)Ò§)ÒUC$��`k?"AÏiÎ9ÙõU�LXeµ
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ÎÒ ¶¡ ^å

$ {�Î(dollar) �-PÒ

: kÒ(colon) EÎÒ

% z©Ò(percent) XÚPÒ

# ³iÒ(hash) O�ÎÒ

’ üÚÒ(quote) iGÚÒ

& �Ò(ampersand) Ü6�

? ¯Ò(query) Ü6½

> �uÒ(greater than) �uÒ

< �uÒ(less than) �uÒ

e�(underline) é�

[ ��)Ò(left-hand bracket) ��)Ò

] m�)Ò(right-hand bracket) m�)Ò

; ©Ò(semi-colon) ½�PÒ

@  �ÎÒ(at) Ã�iÎ

| ç�(modulus) ��

Cþ�¶i�õ´o�iÎ§���i1¿Â��"

-ý(tokens) ´Ñ\iÎ�S�§Ù¥�)�-¶(directive names)!I£Î(identifier)!

�(values)!'�i(key words)!$�ÎÒ9±©�Î"d-ý�|¤GLIM��é§���é

d�-¶9�X��(item)|¤§z��Ñ´-ý"GLIM��g$1(session)´�@���

�é§Ù½Â´µ[?Ö[ $end ?Ö]] $stop§Ù¥�?Ö´�'�é�|Ü§±end (å"

I£Î¢Sþ�±�,«(��êâ½f©�(subfile)§k8«êâ(�µ
~þ(scalar) �ü��ê

�þ(vector) ���ê

��(pointer) ��þ¶i

÷(macro) �§S©�

¼ê(function) K�¢ê

SÜêâ(internal) XÚCþ�

~þ©ÊÏ~þ�XÚ~þ§ÊÏ~þäk/ªµ%i1§��k26 �§XÚ~þ�

k51 �"�þäk�ÝÚY²êü«A�§^variate Úfactor �-�)�¡�^r�þ§�

déA�´XÚ�þ§Xµ%fv ��Ýdunits ½§���´fit �-�[Ü�"GLIM �S

ÜêâX%ssp§́ ²�Ú��¦ÈÝ
"

L�ªµØ
iÎ8¥�«�±	§Ü6$�Îµ<,<=,=,==, / =, >=, >±9&(AND)!?

(OR)!/(NOT)§���p?�ó�Ó"

GLIM ¼êµdcalculate �-¦^§½öd¢ëD�calculate ¦^"
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%ang(x) �����uarcsin(
√

x)

%exp(x) g,�êexp(x)

%log(x) g,éêln(x)

%sin(x) �u¼êsin(x)

%sqrt(x) ²��¼ê
√

x

%np(x) \È��¼êΦ(x)

%nd ��Cþ¼êN(x), N(Φ(x)) = x; 0 < x < 1

%tr ��¼ê

%gl(k,n) �)�Ï�©|

%cu(x) \È¼ê

%sr(0)/%sr(n) IO��Å¼ê§(J�(0, 1)m�¢êÚ(0, n)m��ê

%lr(0)/lr(n) ÛÜ��Å¼ê

%nd(sr(0)) �Å�� �

¼ê%gl(���,Eê)�â�½����?1eZg§é~^"

�2Â�5�.�A§��A½��.�²Ø��©Ù!�5Ü©�EÚéX¼ê(

½"Xéu��Ø�©Ù§ü éX¼ê§́ �{ü�¶�éLêâ�w�5gpoission©Ù§

ÙéX¼ê�éê¶þz��A(quantal response)(Jr/n (n�é�¥r��A)�À�äk�

�©Ù§éX´probit"Ï~�±¦^GLIM%@���µØ��normal¶ë�¼ê�identity§

ºÝëþ��O¶��1§ £þ�"( £þÑyu�5ý�þ¥§vkëê§éz�*	

kK�§X)�©Û�.ÚDº�.)§[Ü�1 (~ê�)"ù
ëê�'X�±|Ü¤eLµ

Ø�(error) éX¼ê(link) ºÝëê

��©Ù(Normal) indentity ��O

��©Ù(Binomial) logit 1

Ñt©Ù(Poisson) log 1

³ê©Ù(Gamma) reciprocal ��O

GLIM ^�-$link5�«éX¼ê§Ù�¡�ëê�±{�§X$link I L«ü éX¼

ê"Ø
þL�Ñ�±	§�kS (²��)!E(�ê)!P(probit)!C(comp-log-log)"$´GLIM�

-�©.Î"

$error�-�½Ø��©Ù/ª§Ùëê��± �§Xµ$error N L«��©Ù§Ø


þL�Ñ�±	§�kG(gamma)=³ê©Ù"

ºÝëê^�-$scale5�½"

yòGLIM �-�nXeµ

• $UNits n L«IO�þ��Ý

• $DAta Cþ¶LL«�Ñ\�Cþ¶

• $Read êâLÖ\êâ
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• $Yvariate Cþ¶�«ÏCþY

• $Error ©Ù�«Ø��a.

• $Fit �.[Ü�.

FIT �é¥�A��{æ^
Wilkinson�Rogers (1973) ��½�{§ù
PÒX:

∗, ., +,−, \�¿ÂÏ~Ul$DISP M �-��"

+ L«�A��\

. L«{ü�p

∗ L«��½�g�p

/ L«i@

− L«íØ

Ïd§éuA,B,Cn��A��¹§�Uk|ÜXµA + B + A.B!A + B + A2 + B2 +

A.B"A ∗ B�A + B + A.B�d§A ∗ B ∗ C − A.B.C�A + B + C + A.B + B.C + A.C�

d§A/B�A + A.B�d§(A + B) ∗C�A + B + C + A.C + B.C�d§(A + B)/C�A + B +

A.B + A.B.C�d"

GLIM ±{�Î($) ���é©.Î§Xµ

$units 18

$data freq

$read

15 11 14 17 5 11 10 4 8

10 7 9 11 3 6 1 1 4

$yvariate freq

$error p

$fit $

• $Display e r w«[Ü�¹

ù��é¦^�§X¦^M§Lëê¼�XÚ¤©Û��.§E!A!U!V!C!S!T!R!Wë

ê¼�ëê�O�¹Úí�§DK´lýÝ"

• $CAlculate ?1O�

$calculate mon=%gl(18,1) $fit mon

$display e r

• $INput Ï�Ò©�Ö\§S©�

• $Argument ÷½Â¶ëêL�«÷N^�&E

• $Use ÷½Â¶¦^÷
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• $Plot pî�Ixã

$calculate %a=50.84-%dv

$calculate %b=17-%df

$input 12 CHIT

$use CHIT %dv %df

$use CHIT %a %b

$plot %fv freq mon

$calculate f=%log(freq)

$calculate t=%log(%fv)

$plot t f mon

kÒ(:) ^u·-�E�1§Xµcalculate pw=1:x=2 $

• $STop (å^u(åGLIM ��g$1

• $FINish �«§S©�(å

• $DINput ©�¶Ï�ÒÖêâ©�

• $FOrmat Fortran �ª�ª½Â $data sex rev age

$format (2x,f4.0,f1.0,5x,f2.0)

$dinput 1

• $OUtput ©�¶Ï�Ò(J�\	Ü©�

• $ECho w«�«<ÑGLIM ¤�É�¤k&E

• $PRint &E�<&E

• $LOok ~þ/�þèA~þ/�þ

• $Macro ÷½Â¶��©�$End ÷�½Â

• $ENVironment �è¼�XÚ&E

§�Ñ�&E�)C(Ï�©�)!D(êâ)!E(	ÜPASS)!G(ã/õU)!I(SC&

E)!P(§S&E)!(�Åê�«f)!S(XÚ)!U(�¦^��m)"

• $DElete ÷¶L/Cþ��÷½Â/Cþ

• $EXTract (�JøXÚ(�

• $Tabulate Cþ;CþEL

• $TPrint Cþ; Cþ�<L�SN

• $End (å��©Û

• $Assign ¶=¶,¶=¶CþD�
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• $Offset �þÚ\�� £þ

• $FActor Ï�Y²�«¶Â½Ï�Cþ

• $Variate ÿþCþ�«I£��

ØÓ�©Û�±f©��/ª��u©�¥§=$subfile ©�¶1,. . . , $subfile ©�¶n

$finish"GLIM �õ�±i@16 �§�c��ê�uXÚþ%CL ¥§GLIM zm©��?Ö§

ÙÒÑ#Ð©z"GLIM ¦^!Ú�5º"

���-kalias!cycle!recycle�«��[Ü�O�"�g[Ü�(JÏLXÚCþ%fv!%lp!%wt!%wv!%dv!%df!%x2!%ml!%pl

±9%dr!%va!%di 5*	"

�-tabulation, sort, look, tprint, print, plot, hist ?1�þ�L!üS!U�½ULèA!

Ñ:ãÚ��ã§�¥%�SN´�½Ú[Ü2Â�5�.§éÓ�1êâ�½ØÓ�

�.§O\½ö~��¹��"

Ñ\/ÑÑÏ�Ú÷N^µÏ��DOS ���½©�éX§^$enviroment c U*	�ù


½Â"

e~l6ÒÏ�Ö�	Ü©�test.datêâÝ
µ

$unit 9 $

$data x y $

$dinput 6 $ !eêâ©��°Ý�u80�§¦^$dinput 6 132 $

File name ? test.dat

$look x y $

ex�y�êâ´k�gSü�§^±e��éÖ�µ

$unit 9 $

$data x $

$dinput 6

File name ? test.dat

$data y $

$dinput 6 $

$look x y $

1�gÖ�ØI�UY�½©�¶"

âREAD.ME©��J«§Ï�3�½�GLIM.LOG§Ï�5�½�MACLIB.GLM§Xé^

f©�TEST§¦^·-µ

? $INPUT 5 test $

¶4w«µ

****** Successful Macro Library Access *******

MACLIB.GLM ´±©�©��/ªJø�^r�÷Â§ÙÏ�Ò�uXÚCþ

I£µGLIM 3.77 macro library, release 1.0, January 1985
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f©�¶ ÷¶ £ã

êâ£ã�w«

SUMM SUMM Cþ(variate)�nÜÚOþ

STEM STEM ª�ã

SMOO SMOO Cþ(variate)�Tukey ²w

ÚOóä

CHIP CHIP χ2VÇ

���.

QPLOT QPLOT ��VÇã

QPLOT STAN IOzí�

QPLOT JACK �ò(Jackknife) í�

TNOR TNOR ¦^·ÜÝχ2���5u�

TNOR WDASH Shapiro Francia W’ ��5u�

NORMAC RSQ R ²�ÚOþ

NORMAC TVAL ëê�O�t �

LEV LEV m\�

BOXCOX BOXCOX 'uy Cþ�Box-Cox =�x

BOXCOX BOXFIT �½λ�Box-Cox =�

PRESS PRESS ýÿØ�²�Ú

Ñt�.Ú�éL

��©Ù�.

³ê�.

)�©Û

WEIB WEIB éu��êâ[Ü�êÚ%Ù�©Ù

WEIB RESP ¦^WEIB÷��í�ã

Ù§

TUNI TUNI Cþ´Ä�þ!©Ù�χ2[ÜÝu�

MACLIB.GLM `²
��÷�\�ëêÚ�Ñ(J"

÷^uE§;^�L§§Ì�Ú�
E,�~1§S§Xµ

$macro n %nd($calc y= #n:...:z= #n $ !^uE

$macro m :+a*b*c*d-a.b.c.d $endmac $

$fit #m $

�±/ÏuGLIMJø�÷õU?1;��õU§Xe¡´��(ÜXÚCþ?1í�

ã«�~f[5]"

$macro rplot$

$calc resid=%yv-%fv $

$sort resid $

$calc n=%cu(1) $
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$calc norm=%nd((n-0.375)/(%(%nu+0.25)) $

$plot resid norm ’*’ $

$endmac $

$use rplot $

÷N^�±Ø�u�g§(Üwhile�-�±?1õgN^§Xµ

$calc %a=1 $

$while %a update $

update �(�´µ

$macro update $

$calc %z1=%z1+1 $

... $calc %a=%if(%z1¡10,1,0) $

$endmac $

�u10g�Ê�§��±�â^�?1��Ú�1§Xµ

$calc %a=2 $

...

$switch %a one two thr$

$endmac $

$switch %a update $

�â%a�ØÓ���1÷N^"

Ù§�-Xµ

$accuracy 4 $ �½XÚ�3o �ê"

$calc x(8)=10.1 $ UCx�18��"

$edit 2 3 x 0.2 0.1 $(JXÓµ$%calc x(2)=0.2:x(3)=0.1§Ù¥�kÒL«E�C���-"

é�þx?1üS��¦^�-µ$sort x $ !��ëê§Ux���?1üS"

$sort y x $ !ü�ëê§xgSØC§üS(J�uy"

$sort z y x $ !n�ëê§xØC§¦^üS(Jéy?1üS§(J�uz"

$units 10 $

$calc r=%sr(0)$

$sort s 1 r $

ÙÐ?´U
�)ØE�10��Åê"

$sort s 1 s $ !P�üS�gSÒ"

�)¢�µ

$assign a=3,9,4,6,5,1,8,2,10,7 $

$sort b a -2 $

(J´a�êâJc�1§Ï��"��ê´Ã��§�^±e�éµ

$calc diff=b-a:wt=(%cu(1)/=10)$

$weight wt$

$look diff wt $

$sort b a 2 $ !ê|b¹a�¢��"

$look b a $
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transrpit�-+nP¹©�§ék^µ

$units 9 $

$data x y $

$trans $

$dinput 8 $

File name: test.dat

$plot y x $

$trans i w f h o $

$plot y x $

k'4P¹§�(J÷¿�2��"i§w§f§h§oéAinput(Ñ\)§warnin g messages(´

w&E)§fault messages(�Ø&E)§help messages( �Ï&E)§ordinary output(�~ÑÑ)"

�$1¥åÊ��§�±¦^dumpÚrestore�-��Ú¡Ey|"

=~13.2>±e§S`²
÷�^{[1]§CHIT é�½�k�u��ÑVÇY²§kχ2�

9gdÝü�ëþ§(J´^GLIM.LOG�Ñ�"

$macro CHIT

$calc %p=(%2==1)*(2-2*%np(%sqr(%1)))+(%2==2)*(%exp(-%1/2))

+(%2>2)*(1-%np(((%1/%2)**(1/3)-1

+2/(9*%2))/%sqr(2/(9*%2))))

$print ’CHI2 P=’%p’ for CHI2=’%1’ WITH ’*-4%2 ’d.f.’;

$$endma

$return

$macro UCHI

$use CHIT $calc %dv=%d-%dv:%df=%e-%df $use CHIT

$endma

$units 4 $data FREQ $read

72 714 655 41

$yvar FREQ $error p

$assign clas=1,-1,-1,1

$calc c1=2*(%gl(4,1)-2.5) : c2=(c1/2)**2-1.25

$fit $use CHIT %dv %df

$calc %d=%dv :%e=%df $disp er

$fit clas $use UCHI $disp er

$fit c1+c2 $use UCHI $disp er

$finish

$1(Jµ

[o] scaled deviance = 1266.8 at cycle 4

[o] d.f. = 3

[i] $calc %d=%dv :%e=%df $disp er

[o] CHI2 P= 0. for CHI2= 1267. WITH 3.d.f.

[o] estimate s.e. parameter
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[o] 1 5.915 0.02594 1

[o] scale parameter taken as 1.000

[o] unit observed fitted residual

[o] 1 72 370.50 -15.508

[o] 2 714 370.50 17.846

[o] 3 655 370.50 14.780

[o] 4 41 370.50 -17.118

[o] scaled deviance = 11.158 at cycle 3

[o] d.f. = 2

[o] CHI2 P= 0.0038 for CHI2= 11.16 WITH 2.d.f.

[o] CHI2 P= 0. for CHI2= 1256. WITH 1.d.f.

[o] estimate s.e. parameter

[o] 1 5.281 0.04892 1

[o] 2 -1.247 0.04892 CLAS

[o] scale parameter taken as 1.000

[o] unit observed fitted residual

[o] 1 72 56.50 2.062

[o] 2 714 684.50 1.128

[o] 3 655 684.50 -1.128

[o] 4 41 56.50 -2.062

[i] $fit c1+c2 $use UCHI

$disp er [o] scaled deviance = 1.4458 at cycle 3

[o] d.f. = 1

[o] CHI2 P= 0.2292 for CHI2= 1.446 WITH 1.d.f.

[o] CHI2 P= 0. for CHI2= 1265. WITH 2.d.f.

[o] estimate s.e. parameter

[o] 1 5.271 0.04937 1

[o] 2 -0.06409 0.02066 C1

[o] 3 -1.255 0.04922 C2

[o] scale parameter taken as 1.000

[o] unit observed fitted residual

[o] 1 72 67.23 0.582

[o] 2 714 728.31 -0.530

[o] 3 655 640.69 0.565

[o] 4 41 45.77 -0.705

=~13.3>�©aêâ©Û~^probit!logitÚ4�©Ù�.§ùnöäk�Ó��./

ªµπ(x) = F (α + βx)"Ón¢�¥§NõÓÔJþéê�NN�(tolerance)©ÙÏ~Cq�

�©Ù§Kπ(x) = Φ[(x − µ)/σ],Φ(.) ´IO��©Ù�\È©¼ê§�F = Φ, α = −µ/σ, β =

1/σ,Φ−1(π(x)) = α + βx, =probit �.¶éπ(x) = exp[−exp(α + βx)]§klog[−log(π(x))] =

α + βx§§�4�©ÙéA"G(x) = exp(−exp[−(x − a)/b]), b > 0,−∞ < a < ∞§þ��a+0

.577b§IO��πb/
√

6"
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e¡´��)Ôuÿ(bioassay) �~f[2]§´��`�Á�>í5�1z(°����

k��¹§k��Ä´���©aê"§S�gélogit!probit!complementary log-logO��

O�"

$c Fitting logit/probit/extreme-value models

$unit 8

$data dose kill number

$read

$1.691 6 59 1.724 13 60 1.755 18 62 1.784 28 56

$1.811 52 63 1.837 53 59 1.861 61 62 1.884 60 60

$yvar kill

$error bin number

$fit dose

$disp e r v$

$link p

$fit dose $

$disp e r v$

$link c

$fit dose $

$calc survive=number-kill $

$c the yvar is replaced with kill

$yvar kill

$fit dose $

$disp e r v$

$dele dose kill number survive$

$finish

link �é¥C L«VéêéX§E L«�êéX§G L«logit éX§I L«ü éX§L

L«éêéX§P L«probit éX§RL«�êéX§SL«��éX"±þ§S$1(JX

eµ

scaled deviance = 11.116 at cycle 4 d.f. = 6

scaled deviance = 9.987 at cycle 4 d.f. = 6

scaled deviance = 3.5143 at cycle 4 d.f. = 6

Ï�ºÝëêþ�1§K5�zdeviance �deviance �Ó§Ó���±wÑ§n��.±

���complentary log-log �Z"
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�O� IOØ ëê���-���

1 -60.74 5.181 26.84

2 34.29 2.913 -15.09 8.484

1 -34.96 2.648 7.012

2 19.74 1.487 -3.937 2.213

1 -39.52 3.234 10.46

2 22.01 1.796 -5.806 3.226

[Ü�µ

unit k�ê oê logit probit comp log-log

1 6 59 3.503 3.407 5.653

2 13 60 9.820 10.686 11.282

3 18 62 22.421 23.438 20.942

4 28 56 33.875 33.784 30.339

5 52 63 50.048 49.559 47.681

6 53 59 53.339 53.370 54.188

7 61 62 59.239 59.682 61.117

8 60 60 58.755 59.239 59.948

§13.2 2Â�5�.{0

§13.2.1 ��nØ

���ÅCþ�ÚO�.Û¹Xù���g�µ=�ïÄ�Cþk��(½�(�§U


)ºyk]�Ú?1ýÿ"ù�´2Â�5�.�g�"§�n�|¤Ü©´§�ÅÜ

©!XÚÜ©ÚéXÜ©"�ÅÜ©�«
ÏCþ�VÇ©Ù§XÚÜ©´gCþ��5¼

ê§éXÜ©�²
XÚÜ©��ÅÜ©Ï"�m�'X"

2Â�5�.��ÅÜ©d�êx©Ù�Õá*ÿ|¤§§��©Ù/ª�µ

f(y, θ, φ) = exp{[yθ − b(θ)]/a(φ) + c(y, φ)}

Ù¥φ´ºÝzëê½lÑëê§3�éL©Û¥~~���1§�φ > 1 ��.��L�§

¡�LÝlÑ"

X��©Ùθ = µ, b(θ) = 0.5θ2, a(φ) = σ2, c(y, φ) = −0.5[log(2πφ) + y2/φ]"φ = 1 �§þª

�±z¤Xe�/ª(Agresti, A. 1990)µ

f(y; θ) = a(θ)b(y)exp[yQ(θ)], Q(θ) ¡�g,ëê"

�η = Q�¡�;.éX¼ê§é~^"

Xéulogit �.§kµ

f(y;π) = πy(1− π)1−y = (1− π)exp[ylog(π/(1− π)], Q(π) = log[π/(1− π)]
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L 13.1 A«©Ù¤éA�.���Ü©

�ÅÜ© éX¼ê XÚÜ© � .

��©Ù ü éX ëY� £8

��©Ù ü éX ©a� ��©Û

��©Ù ü éX ·Ü� ���©Û

Ëã|©Ù logit ·Ü� logistic £8

Ñt©Ù éêéX ·Ü� éê�5�.

õ�©Ù 2Â�logit ·Ü� õ��A�.

éuPoisson �.§kµ

f(n; m) = exp(−m)(mn)/n! = exp(−m)(1/n)exp(nlog(m)]

�ÙéX¼ê´log"�2Â�5�.�½Âµ = Xβ, η = g(µ)�'§kµη = log(m) = Xβ§

´��éê�5�."�éL¥�Oê�±w¤5gÑt©Ù"

��*	y�IO�5�.´y = Xβ + ε, µ = X ′β�¤XÚÜ©§�ÅÜ©�XÚÜ©

�'é´η = g(µ), g´µ�?ÛüN��¼ê"�~^�ó�½éX¼ê�µ

ü (identity) éX η = µ

éê'ê(logit) éX η = ln[µ/(1− µ)], 0 < µ < 1

VÇü (probit)éX eta = Φ−1(µ), 0 < µ < 1,Φ �N(0, 1) �©Ù¼ê

éê(log-log) éX η = ln[−ln(1− µ)], 0 < µ < 1

�ê(power) éX η =
{

µr r 6= 0

log(µ) r=0
�ê©Ùx�)��!³ê!Ñt!��!�©!K��!k�Ú_��©Ù�§§�

'é��©Û�.�ueL"

2Â�5�.�ëê�O~^S�\����¦{"

L«�.[Ü�J�þk �½lýÝ(deviance)Ú2ÂPearson χ2ÚOþ"�é�½�

.�q,�L(µ̂; y)§dêâ5���q,�L(y; y)§K5�z �= 2[L(y; y)]−L(µ̂; y), µ̂ = y

´�O�"

�.�u�~(Üí�©Û!êâ�ä�ã/©Û�Ãã§aqÏ~�£8�ä¯K"

NõÚO^��±?12Â�5�.©Û§XGLIM!Genstat!S ±9SAS 6. 08 ¥

�PROC GENMOD�"1�Ù0�
�5£8©Û!logistic£8ÚCox£8§ùpKé�é

L�éê�5�.?1��[�`²§�.¥�xÏf!·,ÏfÚ�Aþ�lÑ5�ê

â§��n¤�éL�ª"�.3SAS !SPSS/PC+!BMDP!SYSTAT�^��þ�¢y"

§13.2.2 �éL©Û^~

·���R×CL�Õá5u��§z�*	�f��Ï"�>�VÇ�È¦±o��

fê§òù��ªü�éê§Ò¤���éê�5�.§=éê��5Ú§éX¼ê�Ò´

éê"�â�éLCþ´kS½¶Â�a.§éAØÓ�éê�5�."
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�{ü�´2 × 2 L§Ù'ê'(odds ratio) ´θ = n11n22/nn12n21§log(θ) �ìCIOØ

´σ(log[θ]) =
√

ΣiΣj1/nij , i, j = 1, 2"k��3dª�z��é�þ\þ0.5§IOØ�úª�

aq"ü��éL¥éê�5�.ëêλ12�²0.25ln(θ)�O"

�fê�����éê�5�.µlog(m) = Xβ"X32× 2Le§log(mij) = µ + λx
i + λy

j§

�å�Σiλ
x
i = Σjλ

y
j = 0§d=µ

log


m11

m12

m21

m22

 =


1 1 1

1 1 −1

1 −1 1

1 −1 −1


 µ

λx
1

λy
1


Xµlog(m12) = µ + λx

1 + λy
2 = µ + λx

1 − λy
1

éuÕáPoisson�.

L(m) = Σini log(mi)− Σimi = Σini(Σjxijβj)− Σi exp(Σjxijβj)

∂L(m)
∂βj

= Σinixij − Σimixij , X
′n = X ′m̂

∂2L(m)
∂βjβk

= −Σxij
∂mi

∂βk
= −Σixijxikmi

�kk�2× 2 L§�½�L�>�ÜO�{n+1k, n+2k, n1+k, n2+k} �Ñl�AÛ©Ù§
��^n11kAU
(½{n+1k, n+2k, n1+k, n2+k}§

m11k = E(n11k) = n1+kn+1k/n++k

V (n11k) = n+1kn+2kn+1k, n+2k/n2
++k(n++k − 1)

Ïk^�Õá§§��±�\§�kMantel & Haenszel ÚOþµ

M2 = (|Σn11k − Σm11k| − 0.5)2/ΣV (n11k) ∼ χ2
(1)

b�{ni, i = 1, ..., n} ´���éL¥�*	§ni�K§Ù�{ü��/´Ñt©Ù§�

��þ��mi"§äk5�n = Σni E�Ñt©Ù§ëê�Σmi"Ñt©Ù^u��þ�Å

u)�¯�ê§X,/,c,�n1 (g,6�ê)!n2 (Ú�ê)!n3 (¹�ê) äkÑt©Ù"

duù��ÑtÄ�´�Å��§en = Σni z�ni ±n �^�§ni Ø2Õá§§�Ñl

õ�©Ù"361¾ÆcÇ5ïÄ¥§éAuïÄÏ��Y²�>�ÜOÀ��½§r�

Y²þ�ACþÀ�Õá�õ�©Ù��¶3£�5ïÄ¥§�ACþ��Y²�>�Ü

O�À��½rïÄÏ����Y²À�õ�©Ù���¶3îä¡ïÄ¥§K�±r

o�OêÀ��½"

�ÛÏ©Ûaq§�géê�5�.©Û�±^uïÄÏ���p§p���pK�

Û¹
$�?��A§n���Ú�.´µ

log(mijk) = µ + λx
i + λy

j + λz
k + λxy

ij + λxz
ik + λyz

jk + λxyz
ijk (XY Z)

éÕá�.§þª=´µ

log(mijk) = µ + λx
i + λy

j + λz
k (X, Y, Z)
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��uµ

l(m) = nµ + Σini++λx
i + Σjn+j+λy

j + Σkn++kλz
k

Ù§/ª��.k:

log(mijk) = µ + λx
i + λy

j + λz
k + λxy

ij (XY,Z)

log(mijk) = µ + λx
i + λy

j + λz
k + λxy

ij + λyz
jk (XY, Y Z)

log(mijk) = µ + λx
i + λy

j + λz
k + λxy

ij + λyz
jk + λzx

ik (XY, Y Z,XZ)

gdÝ�©)µΣΣΣπijk = 1§=�kIJK − 1 ��5Ã'ëê"éÕá�.§���O

¦^πijk = πi++π+j+π++k§¦^πi++π+j+π++k�kI − 1 + J − 1 + K − 1 �ëê§�gdÝ

�(IJK − 1)− (I + J + K − 3) = IJK − I − J −K + 2"����¹Xe§1��´gdÝ"

(X,Y,Z) IJK-I-J-K+2

(XY,Z) (k-1)(IJ-1)

(XZ,Y) (J-1)(IK-1)

(YZ,Z) (I-1)(JK-1)

(XY,YZ) J(I-1)(K-1)

(XZ,YZ) K(I-1)(J-1)

(XY,XZ) I(J-1)(K-1)

(XY,XZ,YZ) (I-1)(J-1)(K-1)

(XYZ) 0

�.��Oæ^4�q,{(ML)ÚS�'~[Ü(IPF)�{"SAS/IML�k;��IPF¼

ê"�'uML§IPF ok)¿Âñ�4�q,)"�.�[Ü`Ýu��±^Pearson χ2 Ú

q,'ÚOþ§§��úª´µ

χ2 = ΣiΣjΣk(nijk − m̂ijk)2/m̂ijk

é(XYZ)gdÝ=IJK − I − J −K + 2"éu2× 2L§�nij����^?��úª"

G2 = 2ΣiΣjΣknijklog(nijk/m̂ijk)

|^��½C�§¦z��f�©ÙÄ��CIO��©Ù§XFreeman- TurkeyC

�µ
√

n +
√

n + 1−
√

4m + 1§§�²�ÚÎÜχ2©Ù§gdÝ�nØêm k'"

�éL©Û§~�?1χ2�©)§ù�A��yµ�!©LgdÝA��L�Ó¶�!

�L¥�z���f��=�3��©L¥¶�!�L�>�ÜOL����L�>�Ü

O"3²�þ,�±w�e©L�G2 ´Ä�oL�Ó�Ó"

±1±ÙL6.2k-�]�©Û�~"ØOÉ³ö�«x§�1k-�x<�12%§ç<

�10%§ç<�x<�$¶���
É³ö�¬x§ç<�p"��éÙ>�ÜOL©Û§¬

Ñy(ØØ���y�§¡�Simpson’s paradox"qX3Ø²ï�'u���ïÄ¥§�«

�{�UéI5¾<Úå5¾<Ñ´Ð�§�éu¤k¾<ÒØ�½Ð"
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L 13.2 L6.2�>�ÜOL

´ Ä �O

x< 19 141 160

ç< 17 149 166

oO 36 290 326

L 13.3 k-~f��O(J

�. G2 �� gdÝ

(D,V,P) 137.93 4

129.80

(DV,P) 8.13 3

6.25

(DV,VP) 1.88 2

1.18

(DV,VP,DP) 0.70 1

(DVP) 0.00 0

|^éê�5�.©Û�eLµ

��§(DV,VP)�.´�±�É�"

�ºÝ�.�'§kS]�©Ûäk`:µ�!�.ëê´u)º¶�!¶Â�.¬Ñ

y�Ú�.d�Ø¬Ñy¶�!u�|uÏé'é�p�a."Xü��éLü�Cþþ

�kS��5'X(linear by linear association) �.´µ

log(mij) = µ + λy
i + λy

j + βuiυj

ui, υj ´1��©ê§β = 0K�Õá�."

éuuniform association =k��ëêβ§�.´µ

log(mhjmik/mhkmij) = β(ui − uh)(υk − υj), h < i, j < k

¦^ÛÜ'ê'θij = mijmi+1,j+1/mi,j+1mi+1,j´k^�§éþã�5x�5�.klog(θij) =

β(ui+1 − ui)(υj+1 − υj)§3�å©ê�§¤k'ê'´���§�¡þ!'é"kS�.�

�«�E�{´¦^��ü�VÇ�'"3�5x �5'ée�µ

log(πj+1|i/πj|i) = log(mi,j+1/mij) = (λy
j+1 − λy

j ) + β(υj+1 − υj)ui

éuü m�{υj}§�±{��αj + βui"
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L 13.4 ó�÷¿Ý©Û(J

�. G2 df P

Õá(I) 12.03 9 0.211

þ!'é(L× L) 2.39 8 0.967

^�Õá(I|L× L) 9.64 1 0.035

P(π1(x), ..., πJ(x)) ´�AVÇ§��ü|�logits ´Lj = log[πj(x)/πj+1(x)], j = 1, ..., J −
1"e�[Ü�.Lj = αj + β′x§�^'Xª

L?
j = log[πj(x)/πJ(x)] = ΣJ−1

k=j αk + β′(J − j)x = α?
j + β′uj , j = 1, ..., J − 1

E,^υ1 ≤ υ2 ≤ ... ≤ υj �©ê§�.M(x) = Σjυjπj(x) = α + βx ¡�²þ�A§L«


^�þ��gCþ�m��5'X"

¦^kS�A]��,�«�ª´|^Fj(x) = π1(x) + ... + πj(x), j = 1, ..., J \Èlogit

´Lj = logit[Fj(x)] = log[Fj(x)/(1−Fj(x))]§�{ü�´Lj(x) = αj , j = 1, , , J−1, αj ¡�ä:§

Ï�Lj´Fj(x)�O¼ê§¤±αj ´Ø~�§?�Ú§)\)ºCþ�§¦^�.Lj(x) = αj +

β′x, j = 1, ..., J−1"Ï�Lj(x1)−Lj(x2) = β(x1−x2)l¡�'~'ê'�.(proportional odds

model)"éuü�gCþ��/§�±ò¼ê^ãL«Ñ5§�½j�Ùã�aqulogistic£

8�"�
¦βj > 0kS.þ�)º§~~r�.��Lj(x) = αj − β′X, j = 1, ..., J − 1"�é

u\È'ê'�.Ú'~'ê'�.§k\Èó��.(cumulative link model)µ

G−1[Fj(x)] = αj − β′X

G−1(u) = log(u/(1− u))

G−1(u) = log[−log(1− u)]

G−1(u) = Φ−1(n)

��",	§~rõ©a�A¥���Y²��Ä�§X¤k©a�����Y²'�"SAS

CATMOD Jø
ALOGTS, CLOGITS, MEAN, LOGIT A«À�5?nþãA«�¹"

yé1±Ùó�÷¿Ý�]�?1©Û§(JXeµ

Õá�.(JG2 = 12.03, gdÝ=9§'é´éf�§�%�Ñ
/éó�÷¿�§

Ý�ó]O\0§¦^þ!'é�§[Ü��UõG2 = 2.39, gdÝ=8§e^ü D©§

'éëê��O�0.112(IOØ0.036)§��L«÷¿Ý�Xó]�O\O\§ÛÜ'ê

'´exp(0.112)=1.12§�&«m�exp(0.112?1.96*0.036)§=(1.04,1.20)§3à:�'ê'K

�exp(0.112(4-1)(4-1))=2.74 =pÂ\´$\�2.74�"

éê�5�.�logit�«Oµ3ëê�)º�¡§§Ø«©�ACþÚ�ÏCþ§ù¬

K�·�éu�.�ÀJ¶éu�g�.5`§p��A��3Ò¿�X|¤§�$��

A��3"3�3�ACþ�§éê�5�.�AuT�A�logit�.§3�Aþäkü«

±þ�©a�§�2Âlogit �.�A"
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ó�÷¿Ý©Û�§SXeµ

$unit 16

$factor income 4 satisf 4

$data income satisf count

$read

1 1 20 1 2 24 ... 1 4 82

... ... ... ...

4 1 7 4 2 18 ... 4 4 92

$calculate uv=income+satisf$

$yvar count

$error pois

$fit income=satisf+uv$

$calculate v=satisf$

$fit income+satisf+income v$

$finish

y±° �³(well§mild§moderate§impaired)�)¹¯�(X1)9�¬²LG¹(X2§1=high§0=low)�

'XïÄ�~`²'~'ê'�.(Agresti, A 1990)"

well 1 1 mild 1 5 moderate 0 0 impaired 1 8

well 1 9 mild 0 6 moderate 1 4 impaired 1 2

well 1 4 mild 1 3 moderate 0 3 impaired 1 7

well 1 3 mild 0 1 moderate 0 9 impaired 0 5

well 0 2 mild 1 8 moderate 1 6 impaired 0 4

well 1 0 mild 1 2 moderate 0 4 impaired 0 4

well 0 1 mild 0 5 moderate 0 3 impaired 1 8

well 1 3 mild 1 5 impaired 0 8

well 1 3 mild 1 9 impaired 0 9

well 1 7 mild 0 3

well 0 1 mild 1 3

well 0 2 mild 1 1

¦^stata�ologit·-[Ü�.µLj(a) = αj − β1X1 − β2X2, Lj´\È©Ù�logit"

. label define aa 0 well 1 mild 2 moderate 3 impaired

. infile a:aa x1 x2 using table98.raw

. ologit a x1 x2,table

éêq,��-49.55"

Ordered Logit Estimates Number of obs = 40

chi2(2) = 9.94

Prob > chi2 = 0.0069
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Log Likelihood = -49.548948 Pseudo R2 = 0.0912

------------------------------------------------------------------------------

a | Coef. Std. Err. z P>|z| [95% Conf. Interval]

---------+--------------------------------------------------------------------

x1 | -1.111234 .6108775 -1.819 0.069 -2.308532 .086064

x2 | .3188611 .1209918 2.635 0.008 .0817216 .5560006

---------+--------------------------------------------------------------------

_cut1 | -.2819054 .6422652 (Ancillary parameters)

_cut2 | 1.212789 .6606523

_cut3 | 2.209368 .7209676

------------------------------------------------------------------------------

a | Probability Observed

---------|-------------------------------------

well | Pr( xb+u<_cut1) 0.3000

mild | Pr(_cut1<xb+u<_cut2) 0.3000

moderate | Pr(_cut2<xb+u<_cut3) 0.1750

impaired | Pr(_cut3<xb+u) 0.2250

. ologitp p0-p3

¦^label�éééÏCþ�S?è§�±��é£8�Xê?1)º"�)¹¯�©

êO\�° �³§S\�§3p��¬²LY²e~$"�½)¹¯�©êe§$u?

ÛY²�° �³�'ê'§3p�½$��¬²LG¹eþ�exp(1.111)=3.04�"��

�ologitp�Ñ
T�.e�VÇýÿ�"

�
·Aêâ�A½(�§éê�5�.kéõAÏ�?n�{"X�é]��é¡

�.!Bradley-Terry �.!OÕá(Quasi-independent) �.�§§��¹ÂÚ¢y�{�ë

�Agresti, A.(1990) ÚLindsay, J.K.(1989)§BMDP Ãþ"

GLIM4 Jø
Nõ#�õU§X�)
_pd(IG)©Ù±9�êÚK�gë�"�.

½Â�é�)
��õ�ª§^rg½ÂÝ
§±9ëYCþ���¦È"ù
õUd�

X#��-Ú¼ê5�¤§XELIMINATE �-�±¦©ÛÚO���{z§^u�é¾

~éìïÄ!õ��A�.!Cox '~ºx�."¼ê�)
k�!t!F!�©!��!Ñ

t©Ù�VÇÚ© :§Ø��³ê¼ê!éê³ê!V³ê!n³ê¼ê"�@Ï��

�Gauss-Jordan�{�'§#��O\
Givens�{§�ö�½Ú�°("êâ(�¥O\


La.§GRAPH ·-^up©Eã/§GLIM4Jø
÷?6ì"

GLIM4 �MANUAL·-Jø
3��ÏõU§�)^~`²"

2Â�5�.�nØ¿Âû½
GLIM�A^d�"k'GLIM3�ÅL§¥�^{�

�[11]§Ù¥0�
Markovó!:L§Ú�#L§!)���)Cox �.!)��!�m

S�!Eÿþ��¡�A^§¿Nk�A�GLIM§S"Ø
GLIM ±	§SAS 6.08 PROC

GENMOD ÚGenstat 5 �U?12Â�5�.©Û§ù
^�3A^��kAÚ§�ké2

Â�5�.k�½�
)âUA^gX"

2Â�.kNõí2§XHastieÚTibshirani JÑ�2ÂÚ�.( GAM) §Liang ÚZeger

JÑ�2Â�O�.(GEE)"S-Plus �glmÚgam ©O^u[Ü2Â�5�.Ú2ÂÚ�."
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2Â�5�.���0�9Ùí2�±ë�k'©z§SAS 6.12 GENMOD�±?1GEE�

.©Û"
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1�oÙ LISREL

§14.1 LISREL ö�¦^

LISREL ´�5(��§�.�;^^��§ùp�0�ÄuLISREL VI§§é(��

.�L�/ª�LISREL IV!V k¤ØÓ§§UgÄO�Ð�§�Ñ?��ê!O\�.�

ëê!(J±ã§�±gd�ªÖ�êâ"^Ê«�{( IV !2SLS!OLS!GLSÚML{) ?1

�.�O"(��§�.´;.�(y.©Û"

§14.1.1 PC LISREL $1�¸

LISREL $1ØIêÆ�?nì§��±gÄ¦^§§A^�?nì�±��\¯^�

�$1�Ý"3vk�?nì�AT Åþ$1�ïÆ���¸CþNO87 =FALSE"ïÆ3�

�©�CONFIG.SYS ¥¦^DEVICE=[d:][PATH]ANSI.SYS ÚBREAK=ON ��"PC LISREL

VI XÚ�)±e©�µ
README.DOC k'LISREL�&E

CONFIG.SYS LISREL XÚ��©�

LISREL.BAT �1LISREL �1©�

PCLIS1.EXE 1��ãLISREL �1©�

PCLIS2.EXE 1��ãLISREL �1©�

INPUT u�§S

DATA u�êâ

OUTPUT1 1��ãuÿÑÑ

OUTPUT2 1��ãuÿÑÑ

STACKED.BAT $11?n���§S

KLEIN-1.INP Klein {I²L�.§ULS �O

KLEIN-2.INP Klein {I²L�.§ML �O

KLEIN.DAT Klein �.êâ

MTMM-CSA.INP MTMM (Multi-Trait, Multi-Method) %nÆ©Û«~

9Ï§SDISP.EXE ^u3¶4þÅ¶w«$1(J§FPRINT.EXE ^u3�<ÅþÑ

Ñ$1(J"DISP.EXE �DOS¥MORE.COM�1ØÓ�?3u§ÈK
£���Î"

STACKED.BAT SN�µ

ECHO OFF

PCLIS1 KLEIN-1.INP KLEIN-1.UT1 KLEIN-1.UT2

PCLIS2

PCLIS1 KLEIN-2.INP KLEIN-2.UT1 KLEIN-2.UT2

PCLIS2

PCLIS1 MTMM-CSA.INP MTMM-CSA.UT1 MTMM-CSA.UT2

PCLIS2

ECHO ON

431
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��PCLIS1.EXE �±�kn�·-1ëê§1���§S§1��Ú1n�´)¤�

.©��(J©�"ECHO OFF/ON´DOSSÜ·-§̂ u1?n�1�¶4w«�'4�

mé"

§14.1.2 ?\XÚ

$1LISREL 1?n©�LISREL.BATµ

C:\LISREL>LISREL <Enter>

ù�J«§S¶!�.&E©�¶Ú(J©�¶"$1(å�§̂ èA½�<§Sw«

Ú�<(J©�"

��±��3·-1þÓ��Ñn�©�¶§Xµ

C:\LISREL>LISREL PEER.INP FILE1 FILE2

L«|^§SPEER.INP r$�(J�3FILE1 ÚFILE2 ©�¥"3^�J«$1§S

¶����<Enter> �Kw«�c8¹¥�¤k©�¶"

¦^·-C:\LISREL>LISREL INPUT OUT1 OUT2 <Enter>�)(J©�OUT1ÚOUT2

�OUTPUT1 ÚOUTPUT2 ?1'�"

3IBM Åþ���¦^±e�$1�ªµ

//EXEC LISREL, SIZE=nnn Ù¥nnn �Ó^�m�Zi!ê8"

§14.1.3 LISREL ï�L§

¦^LISREL ��k±eÚ½µ

. �gÏ�p'é�(�½Ï»ã¶

. �â(�§�Ñ(��§|¶

. Â8]�¶

. |^Â8�êâ?1¢�¶

. (J�ä¶

. �.�ÀJ¶

. ¢S¿Â�)º"

LISREL �$1©�ü��ã§1��ãÖ\¿u�§SÚêâ§O�Ð�Ú�©Û�

Ý
"1��ã�(J�\1��(J©�§%@�OUTPUT1§|^§�±u��½´Ä

�Ï"�Î"1��ã�É1��ã)¤��?��¥m©�¿�?1Ù{�O�§ek

ÑÑ§KÛ¹�\©�OUTPUT2¥"�ÅXÚLISREL�.O�Åþ����éÑkØÓ"

§14.1.4 LISREL ��kÚ^~

¦^LISREL^�§Äk�ÙGdF1i1L«�Ý
PÒ§���§SA��«©Û

�IK!êâ!�.!ÑÑ§z«�«^ü�i1��'�i§¡���k§��k�1�

Øe�§�3ëê� ��±”C”�IP"éuz�©Û§�±¦^��IK§¦^��{

´3180�þ����iÎ§KIKÑy3LISRELz��ÑÑþ§éAIK!êâ!�.Ú

ÑÑ"LISREL¦^o«�Ä����k§±e\±0�µ

1. TItle IKk. ´LISREL §S�1�k"
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2. DAta êâk. �½LISREL ©Û�êâ"

DAkkëêNGroup=|ê§%@�1¶NInputvar=Ñ\Cþê§%@�0¶NObs=�

���§%@�100"3N ���§�½NO=0§§SgÄO�N�¶MA=Ý
a.µMM

ÝÚOþ(moment) Ý
!CM ���
!KM �'
!AM O2ÝÚOþÝ
(=��¦

ÈÝ
)§%@�CM"

3DA k��¡§��?�Ú¦^o«&E§=k�IÒ!êâ�ª!Ý
�/ª

±9Cþ�êâ�éA'X"^LAbels �½IÒ"êâ�ª�Fortranêâ�ª`²a

q§Xµ(4F6.2)§* L«gd�ª"Ý
/ªkµRA �©êâ
!MM Ý�Ý
!CM �

��
!KM �'
!FU ÷�Ý
!SY é¡
!ME þ�!SD IO�"z�kþ�±

�þUNIT=n,FOmat=ON REwind�n�ëê"�ÛªCþ�IÒ´LK �LE k§�A

uξ�ηþ"êâ^SdSE k�«§XµSE 1 3 4/ L«êâ^S´1!3!4§Ù¥���m

L«�ï�¡�þ"

3. MOdel �.k. �½LISREL ©Û��.§SN�)µ�.¥*	Cþ(X �Y ) �ê8§

�.¥�Û¹Cþê8(ξ�η)§z��©ÛÝ
�/ª( ��Ý
!é�
!n�
!

ü 
!"Ý
)!z�Ý
�O�G�(X�����§´�½�´Ø�½)"=Ø©

ÛLISREL�.�¦MO k"�§d�=�Ñ�©Û�Ý
"

MO k��kNY,NX,NE,NKþ�«y, x, ξ9η�ê8p, q,m, n"

4. OUput ÑÑk. �½LISREL �ÑÑ"

OU k´�éÊ«�{�§Ù|Ü�µ

IV =O�9ÏCþ(IV) �O¶

TS üÚ���¦(TSLS) �O§aquIO(Initital only ==Ð�)¶

UL �ÑIV 9Ã�å���¦(ULS) �O¶

GL �ÑTSLS �2Â���¦(GLS) �O¶

ML �ÑTSLS �ML �O"

�\�«�^ML�{§�«�{éõ�¦^����"��k'�´NSk§�

«^�½�Ð�m©��eü{�O�"Ù§�ëêkµ

PT �<Eâ�¡�ÑÑ(Technical Output)¶

SE �<IOØ¶

TV �<T-�¶

PC �<�Oþ��'¶

RS �<����
k'�&E!��zí�9Q−−Qã¶

EF �<o��A¶

VA �<������¶

MR �^�duRS!EF �VA¶

MI �<?��ê¶

FS �<Ïf©ê�£8¶

FD �<���ê¶

SS �<IO)¶

AL �Ñ¤kÑÑ¶
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NS Ø^gÄÐ�

TO UÄ%@�132 iÎ1�80 iÎ¶

ND ÑÑ��ê ê( 0-8)§%@�3"

TM )d¯K���CPU ¦ê§%@�60¶

OU kA�¦)¯K������k§Ù�<ÑÑæ^
Fortran �óé�<Å�

���{"

^�$1���Ø&E�dõ«�ÏÚå[3]µ¦^�'�i�LISREL �S.ØÎ§�

Ñ
7I��m!�Ò!ÏÒ½��§)ÒÚÚÒØ��§TI!DA !MO ÚOU k�^S�

�§Ñ\�'
¦K
1§¦^
��§Ð��¢S�����§3¦^gC�Ð��3OU

¥¢¦
NS"

LISREL ^A«Ãã?1·ÜÝ�µd§5¿�þ´µëê�O�!IOØ(ML)!E�

'�²�!û½Xê!ëê�O��'(ML)"Ù¥ÑyØÜn��KJ«�.��þ´�

Ø�§X���K!�'�u1!��½���
��½!E�'�K!�Oþ�IOØ�

�§ëê�pÝ�'�"�¤k*	�õ���©Ù!©Û¦^�����
Ú��þv


��§�¦^§SJø�χ2u�§§´��q,'ÚOþ§d�éu��¹þ���´¯

a�§�.b�(�5b�!��5Ú�\5)ØÜn�´~���Ï",	�±¦^[ÜÝ

�ê(GFI)!N�[ÜÝ�ê(AGFI) Ú�{²�Ú(RMR)"GFIL«�.¤)º�����

���é��§AGFI�GFI�«O==3u�öN�
�.�gdÝ"RMR´�����


�b����
��m²þ��É§Ïdéu[Ü�Ð��.5`§d�ATé�§X�

u0.05"|^ù
�I�±'��éuÓ�1]�ü��.�Ð�"

LISREL �Ñ
�
�I5µdëê���"1��´t �§��`5§t > 2 K@�w

Í§et �ØwÍ§Këê�3±��[Ü¥���½"1���I´Izí�§§´��

���
Úb����
��§�u���«�.�«�¯K"�
?�ÚïÄ�.�

[Ü§LISREL Jø
Q−−Q ã§§´Izí��ã§3í�A�Üu45b���L«[

Ü�J�Ð"��§�éz��½ëê§̂ ��Ñ
?��ê(MI)§§L«���½ëê3

t¶�Ï"¦�.χ2�eüõ�§´[Ü¼ê'u�½Ú�åëê��ê"éugdëê§

?��ê�""?��ê��gdÝ�1 �k�'�§ed�'��§KL²t¶dëê�

±¦[Ü���Ý/��Uõ§?���{Ï~�Å�ëê/?1�ëê�t¶ATk

¿Â"¦^?��ê5ÀJ�.¿Ø´����í���{"

yr�.�«nÜ�ueLµ

�.ëê�U����ueLµ

Ù¥µ

ZE=«´"Ý


ID=Ä´ü 


IZ=[Ä«] ½[Ä«]’ �©¬ü 
�"

ZI=[«Ä] ½[«Ä]’ �©¬"�ü 


DI=é�


SD=fé�
, =é���0 �en�


SY=�é��é¡


ST=é¡
,é���1��'


FU=�
½Øé¡�
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L 14.1 LISREL ~��A«�.9�«�{

� . � « % @ ë ê

x = Λxξ + δ NX,NK NY,NE Λx,Φ, Θδ

y = By + Γx + ζ NY,NX NE,NK B,Γ,Ψ

y = Γx + ζ NY,NX NE,NK B = 0

y = By + ζ NY NX,NE,NK B,Ψ

y = Λy(1−B)−1(Γξ + ζ) + ε NY,NE,NK NX Λy, B,Γ,Φ, Ψ,Θε

y = Λy(Γξ + ζ) + ε NX,NE,NK NX B = 0

y = Λy(1−B)−1ζ + ε NY,NE NX,NK Λy, B,Ψ,Θε

y = Λyζ + ε NY,NE NX,NK B = 0

L 14.2 LISREL �«�.ëê�U���

¶¡ LISREL LISREL �ê �U�/ª %@� %@��

PÒ ¶¡ ½½gd

Lambda-y Λy LY NY,NE ID,IZ,ZI,DI,FU FU FI

Lambda-x Λx LX NX,NK ID,IZ,ZI,DI,FU FU FI

BEta B BE NE,NE ZE,SD,FU ZE FI

GAmma Γ GA NE,NK ID,IZ,ZI,DI,FU FU FR

PHi Φ PH NK,NK ID,DI,SY,ST SY FR

PSi Ψ PS NE,NE ZE,DI,SY SY FR

Theta-epsilon Θε TE NY,NY ZE,DI,SY DI FR

Theta-Delta Θδ TD NX,NX ZE,DI,SY DI FR
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�\�å��{µXµFR PS(1)!PS(2) PS(6-8) ��«1��!1��918�1l�

�gdëê"��±(Ü��^���å§�EQ k"

éuTE �TD �«§%@´é�Úgd�"TD=SY «é¡
!é��gd§ÄK�

½§TE=SY,FR,TD=SY,FR «��
´gd�"

EQ k�«����å

VA k�STk^u�ÑÐ�§XµST 0.5 BE(1,1)-BE(3,3)!ST 0.5 ALL"

MA k=Ý
k§^gd�ªÖ\��^�m¥�êâÖ�"

=~14.1>Blau and Duncan(1967)]�§k'�`²�1�!"�êâ��3©�BLAU.DAT

¥§Ùü��en�
µ

1.000

0.516 1.000

0.453 0.438 1.000

0.332 0.417 0.538 1.000

0.322 0.405 0.596 0.541 1.000

y^±e§SN^ù�êâ?1©Ûµ

Model for Blau and Duncan Stratification Data

DA NI=5 NO=20700

LA

*

’X1’ ’X2’ ’Y3’ ’Y4’ ’Y5’

KM SY FILE=Blau.DAT

SE

3 4 5 1 2

MO NX=2 NY=3 BE=SD PS=DI

FI GA 2 1 GA 3 1

OU TV RS MI FS EF

§S�½IK�Model for Blau and Duncan Stratification Data§êâk�²�kÊ�Ñ

\Cþ§*	~ê�20700"CþIÒ�ª�gd�ª§P�Ï~�x1, x2, y1, y2§Ö��'


�êâ§©�¶�blau.dat"Cþ^S´3 , 4, 5, 1, 2§�.�½½Ý
´en�
Ψ
�é�


"Γ
�ü���A�²��½�§©ÛÑÑS)Cþ9	CþK��o�A�"

4�q,{O�(JL²§�þ�ÎÒ�XÏ"§t-�þkwÍ5§l?��ê5w§Y4�X1m

�?��ê��§�Ó�§���zí����"

=~14.2>Duncan, Haller, and Portes(1968) �K�K�êâ§�'
�µ

Respondent

x2 1.

x1 .1839 1.

x3 .2220 .0489 1.

y1 .4105 .2137 .3240 1.
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y2 .4043 .2742 .4047 .6247 1.

Best friend

x5 .3355 .0782 .2302 .2995 .2863 1.

y6 .1021 .1147 .0931 .0760 .0702 .2087 1.

x4 .1861 .0186 .2707 .2930 .2407 .2950 -.0438 1.

y4 .2598 .0839 .2786 .4216 .3275 .5007 .1988 .3607 1.

y3 .2903 .1124 .3054 .3269 .3669 .5191 .2784 .4105 .6404 1.

��u©�PEER.DAT ¥§©Û§S�µ

PEER INFLUENCES ON AMBITION(MODEL 2)

DA NI=10 NO=329

LA

*

’x2’ ’x1’ ’x3’ ’y1’ ’y2’ ’x5’ ’x6’ ’x4’ ’y4’ ’y3’

KM SY FILE=PEER.DAT

SE

4 5 10 9 2 1 3 8 6 7

MO NY=4 NE=2 NX=6 FIXEDX BE=FU

FR LY 2 1 BE 1 2

FI GA 1 5 GA 1 6 GA 2 1 GA 2 2

ST 1.0 LY 1 1 LY 4 2

EQ BE 1 2 BE 2 1

EQ LY 2 1 LY 3 2

EQ GA 1 1 GA 2 6

EQ GA 1 2 GA 2 5

EQ GA 1 3 GA 2 4

EQ GA 1 4 GA 2 3

EQ PS 1 1 PS 2 2

EQ TE 1 1 TE 4 4

EQ TE 2 2 TE 3 3

OU SE TV EF SS

Ñ\Cþê�10, 4 ��Y Cþ§6 ��X Cþ§*	ê�329§(J�¦ÑÑIOØ!T

�Úo�A!Iz)"

Y1 Y2 Y3 Y4 X1 X2

________ ________ ________ ________ ________ ________

Y1 1.000

Y2 .625 1.000

Y3 .327 .367 1.000

Y4 .422 .328 .640 1.000

X1 .214 .274 .112 .084 1.000



438 1�oÙ LISREL

X2 .411 .404 .290 .260 .184 1.000

X3 .324 .405 .305 .279 .049 .222

X4 .293 .241 .411 .361 .019 .186

X5 .300 .286 .519 .501 .078 .336

X6 .076 .070 .278 .199 .115 .102

X3 X4 X5 X6

________ ________ ________ ________

X3 1.000

X4 .271 1.000

X5 .230 .295 1.000

X6 .093 -.044 .209 1.000

DETERMINANT = .700505D-01

Ï��©�'Ý
¥Cþ^S�I�Cz§¦^k¡SE r§�N�L5"^��Ñ

�'
�1�ª��-700505D-01"3LISREL �1��ÑÑ©�¥�)
�¦)�ëê§

3Λy, B, A,Ψ,Θ
�A� ��«Ñ5§�~Φ´�½�"

�~¥¦^ü�ã���¦{(TSLS) ?1Ð��O"

���4�q,�OeY �oû½Xê�.937§(��§E�'Xê�²��µ.564

Ú.571"(��§o�û½Xê�.729"�.χ2��30. 63, gdÝ�24,P=0.165§[ÜÝ�ê

�0.982§N�[ÜÝ�ê�0.900§þ�Ø��0.023"3�½Ψ�é�Ý
!i21 = 0, β1 = β2 �

^�e§χ2 = 26.90§gdÝ�17§p = 0.06"

=~14.3>Klein ÷*²LÆ�.�ULS§Sµ

KLEIN’S MODEL I ESTIMATED BY IV AND ULS

DA NI=15 NO=21

LA file=klein.dat

RA file=klein.dat

SE

1 4 3 10 14 11 13 12 7 8 15 9 2 5 6

MO NY=8 NX=7 BE=FU GA=FI PS=FI

FR BE(1,4) BE(1,7) BE(2,4) BE(3,8)

FR GA(1,5) GA(2,5) GA(2,6) GA(3,4) GA(3,7)

FR PS(1,1)-PS(3,3)

VA 1 BE(4,5) BE(5,1) BE(5,2) BE(6,2) BE(7,3) BE(8,5) C

GA(5,3) GA(6,6) GA(7,1) GA(8,2)

VA -1 BE(4,7) GA(5,2) GA(8,1)

OU UL

ΣÝ
3¦^¦^¤k�Ê�ëê�´ÛÉ�§ÏdML{Ø�1"duÊ�yCþ´P

{�§�K��O�1"

KLEIN’S MODEL I ESTIMATED BY ML

DA NI=15 NO=21
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L 14.3 Klein ¼I a�.�O(J

ëê TSLS ULS ML

a1 0.02 0.04 -0.23

a2 0.22 0.21 0.38

a3 0.81 0.81 0.80

b1 0.15 0.05 -0.80

b2 0.62 0.68 1.05

b3 -0.16 -0.17 -0.15

c1 0.44 0.39 0.24

c2 0.15 0.20 0.28

c3 0.13 0.15 0.23

LA file=klein.dat

RA file=klein.dat

SE

1 4 3 7 8 15 9 2 5 6 /

MO NY=3 NE=8 NX=7 FI LY=IZ BE=FU GA=FI PS=FI TE=ZE

FR BE(1,4) BE(1,7) BE(2,4) BE(3,8)

FR GA(1,5) GA(2,5) GA(2,6) GA(3,4) GA(3,7)

FR PS(1,1)-PS(3,3)

VA 1 BE(4,5) BE(5,1) BE(5,2) BE(6,2) BE(7,3) BE(8,5) C

GA(5,3) GA(6,6) GA(7,1) GA(8,2)

VA -1 BE(4,7) GA(5,2) GA(8,1)

ST 5 PS(1,1) PS(2,2) PS(3,3)

OU NS

§Sd©�KLEIN.DAT©�Ö�IÒÚêâ(Fortran�ª)§̂ �
þã�«k��"$

1(J�eLµ

§14.2 �5(��§�.{0

ü�§��5�.ÚÚõ��5�.�Ä
õ�gCþm��'§�´§�ò��g

Cþ²þ/\±?n"�5(��§�.(LInear Structural RELationship Model) K´?nõ

�Cþ�p'é(���«�{§§Ué*	�'9Òþm��pK���)º§�.®

2�^uOþ²LÆ!%nÆÚ�¬Æ�Æ�"T�{~(ÜÏ»©Û(path analysis) Ú(

y.Ïf©Û(confirmatory factor analysis) �uIO�ÚO;Í¥"

LISREL�.dJoreskogu1973cÚ\§�.8(�±en��§µ(�f�.µ η =

Bη + Γξ + ζ

yÿþf�.µ y = Λyη + ε

xÿþf�.µ x = Λxξ + δ
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(��.µ

B(n×n) ´'éS)Cþ�£8Ý


Γ(m×n) ´'ém �	)Cþ�n �S)Cþ�£8Ý


Φ(m×m) ´m �	)Cþξ�é¡�����


Ψ(n×n) ´n �S)Cþ�{ζ�é¡�����


η(n×1) ´S)Cþ�þ

ξ(m×1) ´	)Cþ�þ§ξ ∼ N(0,Φ)

ζ(n×1) ´�{�þ§ζ ∼ N(0,Ψ)

ÿþ�.µ

Λx(p×m) ´	)Cþ�p �ÿþCþm�£8Ý


Λy(q×n) ´S)Cþ�q �ÿþCþm�£8Ý


Θδ(p×p) ´	)CþÿþØ�m�é¡�����


Θε(q×q) ´S)CþÿþØ�m�é¡�����


b�´µζ�ξØ�'

ε�ηØ�'

δ�ξØ�'

ζ, ε�δpØ�'

B�é��´"§�I −B�ÛÉ

(��§�«Û¹Cþm�'X§ÿþ�.rÛ¹þÓÙ«5þ'éå5§(��§

�.�b�Ï~kü�aµ�«´ÏJéX�b�§�«´'uØ��©Ù"�.©Û¤^

Cþ��´IOz�§�3`²�~~Ø;�«©"

�.knaCþ§S)�(endogenous)!	)�(exogenous) þ±96Äþ(disturbance)"

þª¥ô�S)Cþ§´d�.S(½"ó�	)Cþ§´¯k�½�"S)Cþ�ÉÙ

§S)Cþ!	)CþÚ6Äþ�K�§S)þ3�.¥����ÏÑy§�Ø��(J

Ñy"Ø
ù««©	§�.Cþ��«©��ÿ�þ�Ø�ÿ�þ"L«�.�(�'

X§��±^Ï»©Û@��PÒ§L�Cþm�'X"XtL«�ÿþ!yL«Cþm�

�^!oL«Ø�ÿþ§��"ØÓ�Ø�½6Ä(disturbances)Ø�'=§��mvkV�

Þ§ÏJ(�´ü��§K�.´�_8�(recursive)"̂ Ý
�PÒ§vkV�Þ¿�XØ

�����
´é��§�^´ü��L²½Ý
´en�
"rù�^����t�
§

e�.ØÎÜ_8�.�^�§�´éuS)CþÚØ��f8�m�3§ù�¡�¬_

8�(block-recursive)"

�.����½§Ò�9ëê��O¯K§�¡�£O¯K(identification problem)"3

ü��§�5�.¥§e�OÝ
´÷��§�.���b�ÒU�yÙëê��O¶(�

�§�.¥�
©Ù�b���5`ØU�y�.U
£O§ù���\�
�	���"

ù«��æ��/ªÏ~kü«µ�´�½�
(�þ�"§ù�éê�5�.k
aq¶

,	Ò´éØ����
���"��ëêeU�OÒ¡�£O(identified)§ÄKÒ´ØU

£O(underidentified)½L£O(overidentified)§L£O´���ëêUkA�)§�k���

ëêTÐk��)�§â´TÐ£O(exactly identified)"�.£O�^�´��Oëê�ê

8ØU�u®�þ�ê8"

kNõ�{U^u(��§�.�£O§LISREL Jø
óäCþ{!ü�ã��¦{

�A«�O�{§l�.��Ø�Ñu?1�.ëê�O3Oþ²LÆ¥~¡�¿©&E

4�q,�O(FIML)§LISREL �.�½�®�½,
ëê�0 ½1§¤±´���å�`z
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�{§  �æ^ê��{"

PF´8I¼ê§k ´*ÿx, yCþê§d´�.gdÝ§t´��O�Õáëêê8§k

'úªXeµ

F(ULS)= 0.5tr[(S − Σ)2]

GFI= 1− tr(S − Σ)2/tr(S2)

F(ML)= log |Σ|+ tr(SΣ−1)− log|S| − (p + q)

GFI= 1− tr(Σ̂−1S − I)2/(Σ̂−1S)2

AGFI= 1− [k(k + 1)/2d](1−GFI)

RMR=
√

2Σk
i=1Σ

i
j=1(sij − σ̂ij)2/k(k + 1)

AIC= χ2 + 2t

CAIC= χ2 + (1 + log N)t

ECVI= χ2/(N − 1) + 2t/(N − 1)
RMR´þ�Ø�"

�.χ2�´��8I¼ê�[Ü�×(N−1)§gdÝ��0.5(p+q)(p+q−1)− t½0.5k(k+

1)− t"

âR.A. Johnson(1988)§�.�.�[ÜÔÑkµîXJ�U§̂ A«OK�O�.¥�

ëê§,�5¿µ�þ�ÎÒ���´���íº¤k����O��íº�{Ý
´Äé

¡ºï|^���
Ú�'
©O?1O�§Iz*	Cþ�§(JkÛK�¶ðr���

�êâ8©¤üÜ©§©OEî!ï�{§,�*	üÜ©(J�m±9��Üêâ�m

�½5"

LISREL�{�`:3u§U�ÑCþ�^�m��A!rCþémÚO'X«©¤Ï

JÚ�ÏJ�|©§ù�:�Ï»©Ûk�Ó�?§Ø
�Ï»©Û�'é	§�Ïf©

Û�k���'X§LISREL?1�Ïf©Û�.Ï~¡�(y.Ïf©Û�&¢5Ïf©

Û(Exploratory Factor Analysis) �«©"Ï��ö¿Ø´k�/b½Cþmk�½�'X�

3"

,	�5¿�´§(��§�.�^u£ãõ�Cþ'é9�p�^���§�k�

¡�Causal Model¿ØT�§Ï�NõïÄ�3uyÏJ'é§é�´r{ü��'½ýÿ

��8�"Ó�§?1ÏJíä�§Ó��3X�k�"�[2]"

Blau and Duncan stratification �.[2,3] (*	~ê�20,700)

ε6

|

� x1 �y x3 �yy5 zε8

� / � /

� / | /

' x2 �y y4 zε7

ã12.1 48(��§�.

Cþ¹Âµx1-I����§x2-I����§y3-få���§y4-få�1��ó�§y5-f

å31962 c���"
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y3 = γ31x1 + γ32x2 + ε6

y4 = β43y3 + γ42x2 + ε7

y5 = β53y3 + β54y4 + γ52x2 + ε8

'����.y = By + Γx + E§kµ

B =

 0 0 0

β43 0 0

β53 β54 0

 Γ =

 γ31 γ32

0 γ42

0 γ52

 E = Diag(ε6 ε7 ε8)

y3§*	�'Ý
�µ

1.000

0.516 1.000

0.453 0.438 1.000

0.332 0.417 0.538 1.000

0.322 0.405 0.596 0.541 1.000

4�q,{(Jµ

y3 = 0.309x1 + 0.278x2 + 0.738ε6

y4 = 0.224x2 + 0.440y3 + 0.670ε7

y5 = 0.115x2 + 0.395y4 + 0.281y4 + 0.566ε8

Duncan!Haller!Portes �peer influence �.[2,3]. S)Cþäkõ�«5þ¿b�	)

CþÝþÃØ�§�p�^'Xã«Xeµ

x1 = ξ1 y1 z�ε1

x2 = ξ2 ���y η1 y2 z�ε2

x3 = ξ3 �{ ζ1

x4 = ξ4 |� ζ2

x5 = ξ5 ���y η2 y3 z�ε3

x6 = ξ6 y4 z�ε4

ã12.2 ¹kÛ¹Cþ(½�Cþ!åCþ)��.

Cþ¹Âµ

x1-A�öI1��K§x2-A�ö��å

x3-A�ö��¬²LG¹

x4-�Ð*l��¬²LG¹§x5-�Ð*l��å

x6-�Ð*lI1�Ò��"

y1-A�ö�Ò��"§y2-A�ö����"
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y3-�Ð*l��å���"§y4-�Ð*l�Ò��"

η1-A�ö�<%§η2-�Ð*l�<%

	)þ�'X�µx = ξ (=Λx = I6, δ = 0), Φ = Σxx, θ = 0

yÿþf�.´µ 
y1

y2

y3

y4

 =


1 0

λ21 0

0 1

0 λ42


(

η1

η2

)
+


ε1

ε2

ε3

ε4


Θε4×4 = diag[θ11 θ22 θ33 θ44] =S)Cþ�ÝþØ�Ø�'"

(�f�.�µ

(
η1

η2

)
=

(
0 β12

β21 0

) (
η1

η2

)
+

(
γ11 γ12 γ13 γ14 0 0

0 0 γ23 γ24 γ25 γ26

) 
ξ1

ξ2

ξ3

ξ4

 +
(

ζ1

ζ2

)

y3§[yx]′ ∼ N(0,Σ)§�.¦)�(J´µ

Λ̂?
y =


.7667 0

.8148 0

0 .8299

0 .7716

 Θ̂?
ε(4×4) = diag[

.4121 .3361 .3112 .4046

(.0512) (.0521) (.0459) (.0462)
]

B̂?
y =


0 −0.1994

(.1027)

−0.2176 0

(.1103)

 Γ̂? =


.2103 .3256 .2848 .0937 0 0

(.0506) (.0574) (.0576) (.0648)

0 0 .0746 .2758 .4205 .1922

(.0624) (.0532) (.0546) (.0468)


��η1�η2�Nõ)´�'�"

Klein 'u{I²L�.a�.´��²;Oþ²LÆ�.§LISREL ?Ø
§�¢y

�{§Ù§�XGreene, W.H.(1990) ��
0�§§´�âüg.�Ôm{Izc�²L

êâ�E�l��§��§|"êâ´���mS�§¤±�.´Ä��"�.kn�1

��§µ

Ct= a1Pt + a2Pt−1 + a3Wt 8ì�¤

It= b1Pt + b2Pt−1 + b3Kt−1 ÀÝ]

Wt∗= c1Et + c2Et−1 + c3At �<ó]

Ê�þ Pt = Yt −Wt o|d

Yt = Ct + It + Gt − Tt oÂ\

Kt = Kt−1 + It c"]��þ

Wt = Wt∗ + Wt∗∗ oó]

Et = Yt + Tt −Wt∗∗ hkó�o��

�>´S)Cþ§¹Â3ªfmà�Ñ"Ct, It,Wt, Pt, Yt,Kt,Wt, Et©OP�y1 − y8"ý

k½Â�þ´	)Cþ"Wt∗∗=�?ó]§Tt=[Â§Gt=�?�ó]|Ñ§At = 1931c±5

¤Lcê"û)S)Cþ´Pt−1,Kt−1, Et−1§©OP�x5, x6, x7"Klein ¦^
1921-1941cm

�êâ?1©Û§T�.~^uu�Oþ²LÆ�Oþ"
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B,Γ9ΨÝ
©O´µ



Ct It Wt∗ Pt Yt Kt Wt Et

Ct 0 0 0 a1 0 0 a3 0

It 0 0 0 b1 0 0 0 0

Wt∗ 0 0 0 0 0 0 0 c1

Pt∗ 0 0 0 0 1 0 −1 0

Yt 1 1 0 0 0 0 0 0

Kt 0 1 0 0 0 0 0 0

Wt 0 0 1 0 0 0 0 0

Et 0 0 0 0 1 0 0 0





Wt∗∗ Tt Gt At Pt−1 Kt−1 Et−1

0 0 0 0 a2 0 0

0 0 0 0 b2 b3 0

0 0 0 c3 0 0 c2

0 0 0 0 0 0 0

0 −1 1 0 0 0 0

0 0 0 0 0 1 0

1 0 0 0 0 0 0

−1 1 0 0 0 0 0


9 

i11

i21 i22

i31 i32 i33

0 0 0 0

0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0 0


SAS/STAT �PROC CALIS¶SPSS LISREL¶BMDP EQS¶1989 c��SYSTAT EzPATH

þ�^u(��§ï�"SAS Eâ�w[7]�[)º
LISREL!EQS 9COSAN ��éX§¿

�k¢~"1¯Ù0�
CALIS ^uOþ²LÆ©Û�~f"SAS/ETS PROC SYSLIN ��

~^uOþ²LÆ�.©Û"

NKlein.dat ©�SNµ

(15A4) INPUT LABELS FOR KLEIN’S MODEL

C P-1 W* I K-1 E-1 W** T A P K E W Y G

(15F5.1) INPUT DATA FOR KLEIN’S MODEL

41.9 12.7 25.5 -0.2182.8 44.9 2.7 7.7-10.0 12.4182.6 45.6 28.2 40.6 6.6

45.0 12.4 29.3 1.9182.6 45.6 2.9 3.9 -9.0 16.9184.5 50.1 32.2 49.1 6.1

49.2 16.9 34.1 5.2184.5 50.1 2.9 4.7 -8.0 18.4189.7 57.2 37.0 55.4 5.7

50.6 18.4 33.9 3.0189.7 57.2 3.1 3.8 -7.0 19.4192.7 57.1 37.0 56.4 6.6

52.6 19.4 35.4 5.1192.7 57.1 3.2 5.5 -6.0 20.1197.8 61.0 38.6 58.7 6.5

55.1 20.1 37.4 5.6197.8 61.0 3.3 7.0 -5.0 19.6203.4 64.0 40.7 60.3 6.6

56.2 19.6 37.9 4.2203.4 64.0 3.6 6.7 -4.0 19.8207.6 64.4 41.5 61.3 7.6

57.3 19.8 39.2 3.0207.6 64.4 3.7 4.2 -3.0 21.1210.6 64.5 42.9 64.0 7.9

57.8 21.1 41.3 5.1210.6 64.5 4.0 4.0 -2.0 21.7215.7 67.0 45.3 67.0 8.1

55.0 21.7 37.9 1.0215.7 67.0 4.2 7.7 -1.0 15.6216.7 61.2 42.1 57.7 9.4

50.9 15.6 34.5 -3.4216.7 61.2 4.8 7.5 0.0 11.4213.3 53.4 39.3 50.7 10.7

45.6 11.4 29.0 -6.2213.3 53.4 5.3 8.3 1.0 7.0207.1 44.3 34.3 41.3 10.2

46.5 7.0 28.5 -5.1207.1 44.3 5.6 5.4 2.0 11.2202.0 45.1 34.1 45.3 9.3
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48.7 11.2 30.6 -3.0202.0 45.1 6.0 6.8 3.0 12.3199.0 49.7 36.6 48.9 10.0

51.3 12.3 33.2 -1.3199.0 49.7 6.1 7.2 4.0 14.0197.7 54.4 39.3 53.3 10.5

57.7 14.0 36.8 2.1197.7 54.4 7.4 8.3 5.0 17.6199.8 62.7 44.2 61.8 10.3

58.7 17.6 41.0 2.0199.8 62.7 6.7 6.7 6.0 17.3201.8 65.0 47.7 65.0 11.0

57.5 17.3 38.2 -1.9201.8 65.0 7.7 7.4 7.0 15.3199.9 60.9 45.9 61.2 13.0

61.6 15.3 41.6 1.3199.9 60.9 7.8 8.9 8.0 19.0201.2 69.5 49.4 68.4 14.4

65.0 19.0 45.0 3.3201.2 69.5 8.0 9.6 9.0 21.1204.5 75.7 53.0 74.1 15.4

69.7 21.1 53.3 4.9204.5 75.7 8.5 11.6 10.0 23.5209.4 88.4 61.8 85.3 22.3
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§15.1 {0

Epi Info ´1988 c{I;¾��¥%(CDC) 61¾Æ¿?��^u61¾ÆN�©Û

�^�§$1uIBM PC 9ÙoNÅ"1990 cT¿�WHO �¥O_¾���|Ü�§íÑ


õU�à��15 �"§Ó�äk©i?n!êâ¥+n�ÚO©Ûùn«õU"3dÄ

:þ�Çz�Epi Info3èüJ«�Ï�¡��¥©§��¦^¥©Cþ¶(iã)Ú©�¶§

BuØÙG=©ö¦^Ú3ISí2"Ø
3ïáN�L��Ñ\¥©	§±�3¦^¥

©�7LÑ\¥©��ÿØõ�d©�èü9Cþ¶èü¥��N^Çi©�¶9iã

¶§Ï¦^Çz���©�B"EPI INFO #���3ftp.cdc.gov��§3õUþk�õ�

U?"EPI INFO´61¾ÆïÄ�O!êâ¹\Ú©Û��ZÀJ��"±dBASE0�~§

?�?U¶4�ª©�´��¤å�ó�§�du§�õ�U?n128 �Cþ§4´3C

þê�õ�E¤êâ¥m'X�·Ï§Epi Info KéÐ)û
ù�¯K"

Epi InfoÌèü¥kÌ�§SEPI.EXEë(Ìèü¥�Ì�§S"ù
Ì�§S�¶¡

9õUXeµ

1. EPED ©�?6§S"�^uïáN�L½?��«§S"Ù¥�EPIAID §S��Ï

O�©v9�O61¾ÆN�"EPED aqWordstar �?6õU"O�Å¤?6�L�

�ª§�±����dBASE @��¶4�ª©�?1êâ¹\"zêâ��\þ�A

a.Ú�Ý��ª£ãÎ�?\¹�¬§=�?1¹\"T�¬�EPAID�^u61¾

N�9Ï�OÚ�w>�"

2. ENTER êâ¹\§S"3dEPED ½dÙ§©i?nìïáN�L�Ä:þ, /¤Epi

Info êâ©�"�^uÑ\!�é±9?Uêâ©��ª"m©�§��±.QES�*Ð

¶�N�L©�´7��§.REC ��ïá§��ENTER �E��N^"

ENTER �±?11I�?¿£Ä§¿JøkA½P¹�½ �{"z�P¹¹\

(å�§^�J¯´Äò¹\�êâP\^�§��±��J«"

3. ANALYSIS êâ©Û§S"�dEpi Info ½dBASE êâ©�¥w«P¹9ªê; ?n�

�L"?161¾Æ¥~^�ÚOO�:X'ê'!�é�xÝ!�&�§Fisher°(u

�9k�u�§Mantel Haensze1 ©�©Û§ü���©Û§�5£89�'¾~éìï

Ä�©Û"d	§�éP¹�ÀJ!üS¶k”IF” �é9êÆÚÜ6$�!±ã!?�

EÜ�L9�)#êâ8�õU"�k��§S�ó�ø?§O�"

4. CHECKêâØé"�^u��Cþ���!Ü{ê�!gÄ?è9êâÑ\(ENTER)�

a��ª"�?1iãmêÆÚÜ6$�!EÜa�!Ó�L§¥�¯A�©�"¿�

|±^rJø�g?§S"

5. STATCALC ÚOO�"�éd��Ñ\L��ê�?1ÚO"�)2 × nLü��½©

��2× 2L!�����O9ü�½©��ª³©Û"

6. CONVERTêâ©�ÑÑ"rEpi Info�êâ©�=��12«êâ¥½ÚO^���ª§

�õêO�Å§S�±�É���«�ª"¤|±�©��ªkµ
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îEAS!ïSAS3!ð½.�!ñBASIC!òSPSS-X!óEpiStat!ôdBase II !õdBase

III!öLotus 1-2-3!÷SPSS/PC+!øStatpac !ù�½ÝÝ��ªêâ"

7. IMPORT êâ©�Ñ\"lÙ§XÚÑ\êâøEpi Info ¦^"IMPORT �òÙ§XÚ

�)�©�N\Epi Info �?n§¤|±�©��ªkµ1. �½�Ý��ªP¹¶2. Ï

Ò½.�¶3. Lotus 1-2- 3 ¶4. dBASE II/III"éÙ¥�11 Ú12 �§Äk7L�)��

£ãêâ�N�L¿^ENTER �)����.REC ©�§é13 Ú14 KØI�"

8. MERGEêâ©�ë�"ò�Ó½ØÓ�ª�N�L�)�©�Ü¿"�^±Ü¿�O

�ÅÑ\�êâ©�¿�^#Ñ\�êâéL��P¹?1�#"

9. VALIDATE '�dü�ö�
¹\�Epi Info ©�¿�wÙ�O"XJU�½���¹

A½�I£�'�iãKü�©�¥�P¹Ø�¦^S�Ó"

Ø±þÌ�§S	§Epi Info �k�
Ù§©�"

1. Help ©�"T©��)
��Ãþ¥�Ü©SN"3Epi Info §S¥�^¡F1¿���"

2. Sample§S"Jø
ü������iÿXÚ;ü�61¾ÆN�©�9��E�N�

�<NÿþÆXÚ±ø¦^"Çz�Jø
��þ°½¬5�w�~f"

3. Tutorials"�����0�EPED ÚANALYSIS A5�<Åé{�§"

3©i?n�¡§Ø��©i?n	§U±�¶4?6�ªïáN�L§Ó��ï

á
êâ(�"�âN�LÑ\êâ=�ïá�A�êâ¥"

^��ÚOõU�u�
361¾Æ�¡~^�ÚO©Û"�du§UÓ�)SAS§SPSS§dBASE

9BASIC �12 «êâa.?1p�=�§Ï¤ïá�êâéN´dÙ§ÚO^�?

1E,�ÚO?n"

§15.2 Çz��$1�¸ÚSC

§15.2.1 M����¦

Epi Info éM���¦Øp§Xµ

IBM\PCÅ½ÙoNÅCPU 80286 ±þ¶

S�\1 MB ��k��^�°ì¶

M�°Äì��10 MB �âêâþO\¶

w«ìçÚVGA ½�p©EÇ¶

�<ÅLQ1500�!HP-1�<Å!±ã¤�"

§15.2.2 ^����¦

DOS 3.3 9±þ��"

UCDOS 2.019±þ��½ÜìDOS 5.09±þ��"
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§15.2.3 SC½E�

Epi Info 15 �´^Turbo Pascal �ó9®?�ó?��"§S�Ó7 .5î§²?È�

�105 �©�§Nþ�2 î(1984613i!)"²Ø ���u4 Ü360K 5 1/4 =�^�¥"Ø²

¡EØU¦^"ÏI�^Install §S?1SC"Çz�¦^�{���Ä��Ó"

SC½E��I�òSC��u�A°Äì¥§( �âSC��«a) �\Install ¿£

�=ÑyJ«"UJ«ö�=�±<Åé{�ªC\�Ü§S"½öE�,�SC�±í

2�^�"

SC��§3¤SC�^�¥=®ïá
f8¹\EPI5!\RSURV ±9\SURV"

XJ3�A^�¥®²SCLEpi Info^�§K3SC�¬Å�Î¯´Ä�EX�5�

©�§ù�'�z¤�m§ØXkr�k�¤k\EPI5 ¥�©�í�§,�í�f8¹�2

?1SC"XJ\3\EPI5 f8¹¥®ïá
\gC��
N�L½P¹©�§\F"

�#Epi Info ����¤k�N�LÚP¹©�,K�±r1�Ü��\A: °Äì§3\EPI5

f8¹¥�Ñ·-A:WIPE E5 =�"Epi Info SC����§§S�¦§XJd^�Ø´5

gCDC ½USD. INC§^r��¦�P,�P��±3±���¦�Ã�Jø�k'Epi Info

�&E"

§15.3 ¦^

duEpi Info äk¥©��Æ^�!Help ©�!¢~9�þèü9J«§ÏÆSÚ¦

^�©�B"

Äk?\¥©DOS§,�^C:>CD\EPI5 ?\f8¹§=ÑyJ«C:\EPI5¿"�^±e

n«�{¥?�«$1§S:

1. ��éÄ¤I§S§ù��±!�S�"X�\C:\EPI5> STATCALC =�éÄÚOO

�§S"�§S�ªXeµ

·- ·-1ëê

ENTER < .REC ©�> {< .QES ©�>}
ANALYSIS <§S©�¶> | <êâ©�¶> /BW /8

CHECK < .REC êâ©�¶>

STATCALC {�<Å½¡©�¶>}
CONVERT < .REC ©�><#©�>< #1-12>

IMPORT < .REC ©�><	5©�>< #1-4>

MERGE <f1><f2><f3>< #1-4> {<éAiã><Y/N>}
VALIDATE < .REC ©�1>< .REC ©�2><'�c>

·-1ëê´�À�§e�\·-�vk�½§XÚK��J«"�k���I5

N�§��þ�êâ©��/�¶.REC0§̂ DOS1©���r§�=�SAS¥?n§1

©��SN�µ

convert ANHUI ANHUI 2 y

convert BEIJING BEIJING 2 y

convert GUANGXI GUANGXI 2 y

convert HUNAN HUNAN 2 y
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...

��Ù{B"

2. �\EPI§éÄÌ�§S=ÑyÌèü"Ìèü¥z�Ì�§S¶�¥k�,�«ôÚ

�iÎ(X�ÚiÎGSTATCALC ¥�S �7ÚiÎ)"�\TiÎ=�$1TÌ�§

S"

3. 3Ìèü¥k�1I^(cursor bar)  u1��Ì§S¶þ§^{Ú|��±£Äd1

I�Ù§Ì§S¶"U£��=�éÄd§S"d�XU���§K�3èüe�J«

µ¥��Ñ\·-"X1I3EPED Ì§Sþ§U����§=�3J«µ¥EPED �

�\©�¶§U£���=�éd©�?1?6"

Epi Info�Ì§S3¶4þ��Ñ�õU���^!�^õU�?1ÀJ"X3EPED

U<F2>�§�Ñy©�õUfèü"Epi Info �Ì§SÑkÅ?fèü��u¶4þ"

�fèü��^þã12!3«�{?1ÀJ"3©i?n�§S��^��Î?1ö

�§XEPED ¥~�^�Wordstar aq���Îö�"

^<ESC> ��ò�þ�?èü§^<F10>�ò�Ìèü½òÑEpi Info"¦^¥¿

���?\½òÑDOS§¦^DOS ·-"

ÇiÑ\'�æ�§3Epi Info ¥~�±|^©�¶�ü½Cþ¶�ü^1I^?

1ÀJ"X3EPED ¥^F2 õU�¥”�m�I�©�”õU§3�¦Ñ\©�¶�Ñ

\*.*§½3´»�Ñ\*.*, £��=w«�Af8¹¥©�¶�ü, ^1I^ÀJ=Ñ

\
©�¶"3ANALYSIS ¥§N^,�P¹©��^<F3> õU�=��Ñiã¶�

ü"Ó�§̂ 1I^ÀJ¿U£��=�Ñ\dCþ¶§�B
Çi©�¶½Cþ¶�

Ñ\"

=~15.1>¬5�wk�?n"CANCER.QES¥ÇzEpi Info¥?n¬5�wk�~f§�

��^u¶4êâÑ\§ùpÌ�´0�§¤^�êâ�ª"Ù¥## #!###.##!<mm/dd/yy>9

��½
êâ¹\��.!¢.!FÏ.ÚiÎ.�ª"

=~15.2>ÇzEpi Info ¥b�
��Ø¬ØY�;¾N�§N�/«��®½!þ°

½!ô��Úúô�§N��Ä�ü ´r§z��N��<�UkNõg��§¤±êâ

ïá�A�[Ì?ÒÚ�<?Ò'�i"|^CHECK �±ïáA�êâ8�'X§3z�

¯ò©�¥®?1�'�`²§©�¶3�)Ò(=>) S"ùA�©���±²Ù§©i?

n^�)¤"

=HOUSE.QES>

[ÌP¹

P¹ë�`². z�[ÌP¹±£OÎ”[Ì?Ò”���½õ��<P¹ë�§3

êâÑ\�§”[Ì”©��Ì©�. 3©Û�§”��”©�´Ì©�§�<±”�

<?Ò”���éX§,�[Ì±”[Ì?Ò”iã�Ü¿
�”��-�<”P¹�é

X.

[Ì?Ò<idnum>

/�
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5¬5N�L6

t oÒ

þ°½¬5¾~�wk <ICD?è> ###.#

��Ò ���ä�w9

4�Ò (��w�äkØ�W�)

�ö6¶ 5O ¢vc#### ��ä..................

Ñ)c�<mm/dd/yy> ¬x..... ��äFÏ..............

��(äN�Ö)........

ó�ü  �ä�â#

~4r�3....1:�½½«2:�½�« 1:�K6:¾n(Uu)

/� 2:X,�(Å7:¾n(�u)

�ä............................... S½º,CT

¾nÆa. 3:Ãâ,�u8:�u

�äFÏ<mm/dd/yy> (Ã¾n) (k¾n)

�wü ### �wFÏ<mm/dd/yy> 4:)z,�¼9:Ø�

D <mm/dd/yy> k��Ï## �w��.... 5:[�Æ,É¡0:k�Öu¾

q¥)Û1O

{½ �½g£«

¹¿ê: ##

g5Y: <Y>

=PERSON.QES>

�<P¹

P¹ë�`². �<P¹±”[Ì?Ò”£OÎÚ[ÌP¹éX,

¿±”�<?Ò”£OÎ���P¹�éX.

�<?Ò<idnum> [Ì?Ò#####

6¶

c#### 5O �¾<Y>

=VISIT.QES>

��

`²3Epi Info¥n�©��ë�. ù���P¹d”�<”©�¥��<ïá. z�

<�kAg��. ùü�©�¥�P¹

±”�<?Ò”iãp�ë�.

�<?Ò#####

��FÏ<mm/dd/yy>

��P¹
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=HOUSE.CHK>

[Ì?Ò

KEY UNIQUE

END

�½g£«

Legal

�®

þ°

ô�

úô

END

END

g5Y

ENTER

ENTER PERSON.REC [Ì?Ò

END

=PERSON.CHK>

�<?Ò

KEY

END

�¾

ENTER visit �<?Ò

END

=VISIT.CHK>

�<?Ò

KEY

END

±þ�.CHK©�¥Çim©END(å�SN´ééTiã�`²"¢SN���8�

U�õ§Ü6'X�¬�E,§ù�~f==´��«�"O�ÐþãA�©��Ò�±

^ENTER¹\
§¹\�ENTERgÄ3A�êâ©�¥a="

=~15.3>e´1991-1994c��÷¿ÝN��~f§3/êâ?n�nÜA^0�Ùé�

k�õ�0�"
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¥)Ü/ÅºN�0¾<¯ò

Ó�§sÐ��Hsë\¥)Ü|��¬¿ÿ�§·�F"ÏLs�ýª£�§�NÑ

+¯é¥)XÚ1��º�¿�Úw{§�¯òØPü Ú6¶§·��yés�£��

�"��s�Ü��

��¶¡NAMEµ

��?Ò{ID1}µ######

¾<?Ò{ID2}µ######

¾<aO{SS}µ#

�sùg3=?��Ò�º {N1} #

�sùg3=�Ò�º {N2} ##

ns�Ì���µ {N3} ##

os���¤^|G�ª� {N4} #

Êsé�)ÑÖ�Ý´Ä÷¿º {N5} #

8s@��)Eâ {N6} #

Ôséo¬�ÑÖ�Ý´Ä÷¿º {N7} #

ls@�o¬Eâ {N8} #

Êséù¤������þ´Ä&?º {N9} #

�sé!Ò?ó�<
�ÑÖ�Ý´Ä÷¿º {NA} #

��sé��ó�<
�ÑÖ�Ý´Ä÷¿º {NB} #

��sé��ô ´Ä÷¿º {NC} #

�nsé����¸¥)^�´Ä÷¿º {ND} #

�osùgÒ�Ïm´Ä÷'Xº {NE0} #

"¥m<´Ä���ó {NE1} #

#¥mÂrº {NE2} #

$÷<d� {NE3} #

�ÊsùgÒ�Ïm´ÄxaÔº {NF0} #

"xrd�� {NF1} #

#xr�Ï´ {NF2} #

$xr�Ý´ {NF3} #

�8s3ùgÒ�L§¥kÃ�� {NG0} #

"��d�� {NG1} #

#���Ï´ {NG2} #

$���Ý´ {NG3} #

�Ôsé���Ø÷¿�´�oºk�o{ïÆ}(©iQã)

du¯ò�87LÎÜ�½�Ü6'X½^�§A3CHK .©�¥\±`²§XÜ{

��!ÇiIÒ±9a=�E�"¦^Ç�IÒBu¹\L§¥?1A½�8�Ø¢§¦

^a=K;�
�U�3�êâ�ØÜn"�©�¶�SURV.CHK§ÙSNXeµ
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NAME ND

Repeated Comment Legal

END 1 ÷¿

2 �÷¿

SS 3 ��

Comment Legal 4 Ø÷¿

1 �� 5 éØ÷¿

2 4� END

3 Ñ� END

END

END NE0

Comment Legal

N1 1 ´

Comment Legal 2 Ä

1 �? END

2 /!½? Jumps

3 {? 2 NF0

END END

END END

N2 NE1

Comment Legal Comment Legal

1 S� 1 ´

2 	� 2 Ä

3 O�� END

4 �� END

5 ¥��

6 ú� NE2

7 �&ú� Comment Legal

8 �n� 1 ´

9 �Ç� 2 Ä

10 Ù§ END

END END

END
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NE3

N3 Comment Legal

Comment Legal 1 50�±e

1 ó< 2 50-

2 à¬ 3 100-

3 �< 4 200-

4 ��!�Ö<
½�� 5 500-

5 è¯�Å'ZÜ END

6 �Nl�ö END

7 û�l�ö

8 Ã��ö NF0

9 Æ) Comment Legal

10 Ù§ 1 ´

END 2 Ä

END END

Jumps

N4 2 NG0

Comment Legal END

1 ú¤ END

2 N�

3 �g¤ NF1

4 g¤ Comment Legal

5 û�5���x 1 50�±e

END 2 50-

END 3 100-

4 200-

N5 5 500-

Comment Legal END

1 ÷¿ END

2 �÷¿

3 �� NF2

4 Ø÷¿ Comment Legal

5 éØ÷¿ 1 Ñua-

END 2 ����BÚì�

END 3 ú%�Ö<
ó�Ø@ý

4 É§<K�

N6 5 �Ö<
V«�

Comment Legal 6 �Ö<
��¢��

1 Ð END

2 �Ð END

3 ��

4 ØÐ NF3

5 éØÐ Comment Legal

END 1 áýÂ

END 2 ¯��Üò�
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3 Âr�ìdG
a

N7 4 Ér�G
Ü©a

Comment Legal 5 í`L§��´Âe


1 ÷¿ 5 vkáýÒÂe


2 �÷¿ END

3 �� END

4 Ø÷¿

5 éØ÷¿ NG0

6 v�> Comment Legal

END 1 ´

END 2 Ä

END

N8 Jumps

Comment Legal 2 ïÆ1

1 Ð END

2 �Ð END

3 ��

4 ØÐ NG1

5 éØÐ Comment Legal

6 v�> 1 50�±e

END 2 50-

END 3 100-

4 200-

N9 END

Comment Legal END

1 &?

2 �&? NG2

3 Ø&? Comment Legal

4 éØ&? 1 Ñua-

5 `ØÐ 2 ����BÚì�

END 3 ú%�Ö<
ó�Ø@ý

END 4 É§<K�

5 �Ö<
V«�

NA 6 �Ö<
��¢��

Comment Legal END

1 ÷¿ END

2 �÷¿

3 �� NG3

4 Ø÷¿ Comment Legal

5 éØ÷¿ 1 áýÂ

6 v�> 2 ¯��Üò�

END 3 Âr�ìdG
a

END 4 Ér�G
Ü©a
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5 í`L§��´Âe


NB 6 vkáýÒÂe


Comment Legal END

1 ÷¿ END

2 �÷¿

3 ��

4 Ø÷¿

5 éØ÷¿

6 v�>

END

END

NC

Comment Legal

1 ÷¿

2 �÷¿

3 ��

4 Ø÷¿

5 éØ÷¿

6 Ø�Ù

END

END
�
!��Ì§�¡�Ü©�c¡Ü©Ó��Ñ"

1����E§ÏdéA½���¾<§Çi¶�IÑ\�gÒ

"Ù§�8k�

A�Ü{�Ú`²§��3ENTER e�\F9§Ò�±1��A�IÒJ«§���
�8

�Ñy/Ä0�§Ùe¡�SNÑ�ØÑ§'dBASE gÄW"?
�Ú"
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1oÜ©

êâ+n�ã/©i?n





1�8Ù êâ+nÚnÜA^

§16.1 êâ+n9ÙO�Å^�

�
�k�¦^ÚO^��§k��O�Åêâ+n�N�´�'��"X��©

ÛÃó��{´krêâ©|§�3^��?n�§́ �3�5�.�µe�¥�§I�^

��©|Cþ"��§e3SAS�êâÚ¥¦^{ü�·-K��©|êâ\þ©|I�"

êâ+n=éêâ�ö�§SN�)êâ¥Mï!êâ¹\!êâ?6!�é!¢Ú!

Ü¿!J\Ú®o!���¶�=lL�¹\!Ü6u�§�®o©ÛÚ�Ñ��L§"

êâ¥´ú^��A½8IÑÖ�êâ8Ü§^u÷võ«a.ªà^r�I�§ê

â¥+nXÚ(DBMS) ´êâ¥�^rm���"êâ¥�.kn«§=�g.!�G.Ú

'X.§±'X.êâ¥���"§^L�5L«¢N�¢Nm�'X§^1½î9L

«P¹½ØÓ�*	é�§^�L«äk�ÓA��êâ"X<�Ê�¥�êâ�8kc

#!5O!��!©z§Ý§4��§î9´ØÓ�<§��8L«
ØÓ<�A�"'X.

êâ¥����A�Ò´��L�P¹�±�,��L¥�P¹'é"�Ñ&E�ØÓ

L/¤��êâi;§§P¹
êâ�¸�Ü6ÚÔn�¡�Sü"§�±´¹Ä�½�

Ä�§�öéuêâ½Â?1�o§�éêâ¥��¯Ã��"��Ð�êâi;AU
µ

Ü!éêâ�ªÚa.JøIO½Â¶Ý!�oéA^§SJø���ëìêâ�L¶Þ!

é�XÚk'��8§�)^rê!�À«ê8Ú��!@��ªà�XÚë�!@��§

S�^rÉXÚA½CÄ�K�§��"�êâ¥ØÓ§êâi;P¹�´êâ¥g��

(�§êâi;�SN�À�'uêâ�XÚ�nÜ]�§k�¡�ú^êâi;(common

data dictionary, CDD)"SPSS/PC+�êâ¹\óäDE´���~"SAS¦^Windowse�Ä�

êâ�����Ö�EXCEL�êâ"

êâ¥´O�Å+�¥���Eâ��§®¤�O�Å^�Õá�©|"êâ¥E

â�)u8�c�ÐÏ"y®2�A^uóà�)�!�Ï$Ñ!û�!1�+n!�Æï

Ä!��¥)¯�ÚI�ï��"

�«ÚO^��kÙg��êâ�ª§¡�XÚ©�§Ù¥�)êâ�Mï�m!Cþ

��ª!IÒ�"Ù`:3uö��B§?n�Ý¯§�ÙSNõ3ªàþØU�(w«§

�J±^Ù§^�?1?6§7L²¥0�©��ª?1^���êâ��"^��3ê

â+nþkÙg��A:§XStatGraphics ^�?1êâ©Û�§U
?1êâ©��m�

ª�N^"õê^��U
?n"��§3$��§½ö�"�u)3©Û�Cþ�íØT

Cþ§½ö���P¹Ñy"��§íØTP¹§?1ÚO©Û�A5¿·�À^"?n�

�©êâ§Q�±´�Ia.�©êâ§��±´cÏ$1��é¡Ý
",�«^�m~

^�êâ���ª´ASCII a.©�§PC Åþ'�IO��ªXdBASE êâ¥©�!>f

�LXLOTUS 1-2-3 �ª�"

dBASE´��`D��Å'X.êâ¥+n^�§dBASE/!dBASE0!dBASE0PLUS

9dBASE1þ´Ashton-TateúiíÑ�dBASE�¬"|^dBASE?1êâ+n§Äk��

âN��8ïáêâ¥(�§�)��iã�¶¡!a.!�Ý!�ê ê�"±�B�

?1êâ�¹\!?6!�\�ö�§��±O\#��8½iã"ù
ö�=´êâ¥

��o§�ö�éAØÓ�êâ¥+nõU"ù
·-�|Ü§/¤
êâ¥+n§S"

3VAX/VMSXÚÚUNIX XÚe�kdBASE1�A�^�"FoxBASE+ ´{IFOX ^�ú

461
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iu1987 c2 �íÑ�'Xêâ¥XÚ§§�Ashton-Tate úi�dBASE 0PLUS ��oN§

�kõ�¡*Ð"Ù�Ý�¯§·^Å«2�§|±�ö�XÚõ§�CíÑ�FoxPro 2.0

K�±
ÓFoxBASE+ �oN¿éFoxBASE+ �õU?1
ÿÐ"

Ù§61�êâ¥^�XORACLE �@^uIBM �.Å,muu1979 c§¦^(��Î

�óSQL§y®^uMS-DOS!Unix!VM/SP!MVS/SP!MVX/XA9VMSXÚ§�Ù(ÜSAS

^~\±0�"SQL ��Ì�ó(Ü�,�«�ª´i\�ª§8cSQL �óIO#Ni

\��Ì�ókFortran!COBOL!Pascal!PL/I o«"SASÚSPSSþé§k�A�|±"

nÜA^´=¿©|^ykO�Å�«XÚ]§?1O�Å�^���mêâ�§

S���§±��;á"�Ù0�A�PCÅ�VAX/VMSXÚö��~f"

§16.2 �©êâ�¹\Ú+n

O�Åêâ?nÚÚO©Û§Äk�?1�©êâ�¹\"X361¾ÆïÄ¥§~~

�?1���8�N�§X6¶!c#!5O�§N�L�U´±e�/ªµ

£Oè(ID) ttt

�!6¶(NAME)

�!c#(AGE) � ttt

n!5O(SEX) îI(M) ïå(F) t

o!�p(HEIGHT) f� ttt.tt

Ê!N(WEIGHT) ú6 ttt.tt

. . .
1��;�O�Å¹\¦^§¦^¥=©êâ¥+n^�§êâ¥Cþ¶��¥©½

=©§(=©¶�3)ÒS)§�Cþ�&E�µ
¶¡ (=©¶) a. °Ý �ê ê å� �

£Oè (ID) êi. 3 0 1-3

6¶ (NAME) iÎ. 10 4-13

c# (AGE) êi. 3 0 14-16

5O (SEX) iÎ. 1 17

�p (HEIGHT) êi. 5 2 18-23

N (WEIGHT) êi. 5 2 24-29
éN�!¢�¼���©L§Äk�?1I£�8�u�§lL�þATwÑ§´5g

@�ü §Ùäá'XXÛ"Ó�§I²N�FÏ"�
�BO�Å©a?n§ØÓ�L�

�±?þ�
I£è¶Ùg´êâ��mÜn5��ä"éu�þ�êâ§��k�U§é

êâ?1?è¶¦^��[�P¹§XP¹c#�P¹)F¶²~éêâ?1�°¶éz�

þ^���èL«"��"êâ?nÚ©Û�6§´µ

ï¥y�©êâ¹\yÜ6u�yêâ©Ûy�w"

�~¦^c¡0��Epi Info^����¹\¿?n"y^61�dBASE^�ï¥§¦

^CREATE!APPEND ·-=òêâ¹\§)¤.DBF ©�§¦^�kSDF À��COPY ·

-§�òêâ�¤IO�ª�ASCII è©�§d¤^�^�Ö�"

dBASEêâ¥·-��{�3?\êâ¥XÚ�§/Ï^���Ï·-(HELP )¼�"dBASE

^co�=©i1��'�i"Ù·-fé�´Ù�À�§Xµ

COPY <��> TO <©�¶> FIELDS <iã¶L> [FOR/WHILE<^�L�ª>] [SDF/DELIMITED]"
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Ù¥��i1L«'�i§�)ÒL«�À�§�'�i��½�§Ù��k)Ò�7

À�"<��>kn«µALL L«¤kP¹¶RECORD <L�ª> ´L�ª¤�½�ü�P

¹¶NEXT <L�ª> L«l�cP¹m©��½ê8�P¹§L�ª�½
P¹�ê8"

iã¶L´�X�^ÏÒ©m�iã¶§�k��½��'�iãâ�ö�"3dBASE �

�é¥§¦^FOR/WHILE �½��êâ¥ö��Ü6L�ª§���SDF/DELIMITED f

é�½XÚ)¤IO�ª½�k©.Î�ASCII ©�"�Ä��
�ÅÚO^�ÿØU�

�¦^dBASE �êâ¥§SDF /DELIMITED féék^"

e¡�Ñ�´Ù�~^��-§��-�^{�ëk']�"

USE �mÚ'4êâ¥"

APPEND �êâ¥J\P¹"

EDIT ?6P¹"

DELETE íØP¹"

INSERT �\P¹"

JOIN êâ¥©�m�ë�"

CHAGNE UCiãÚP¹SN"

CREATE Mïêâ¥©�!�L�ª©�ÚI\©�"

UPDATE UCP¹SN"

DISPLAY ©¶w«êâ¥(�ÚP¹SN"

LIST ëYw«êâ¥(�ÚP¹SN"

MODIFY ?Uêâ¥(�!·-©�!�L�ª©�ÚI\©�"

SORT U'�iãéêâ¥?1üS"

TOTAL U'�iãéêâ¥�êâ¦Ú"

INDEX ïáêâ¥¢Ú©�"

REPORT )¤�L�ª©�"

LABEL )¤I\©�"

dBASE ~^©�a.§�±ÏL©��*Ð¶5«©§ù�§�±ék'©�?1·

���o§Xµ

.DBF êâ©�§^u��êâÚ6�©�"

.PRG ·-©�§^u�¤êâ+n�,«õU"

.FOX ?È§S§õU�.PRG ©��Ó"

.FMT �ª©�§?1êâ¹\��¶4�ªÚ�Ñ���ª½Â"

.BAK �°©�§3êâ¥©�?U��±)¤"

.NDX ¢Ú©�§^u�é!üS�õU"

.FRM �L©�§^u�)�L"

.LBL I\©�§^u�<êâ¥�8�I\"

.MEM S�Cþ©�§���dBASE $1��S�Cþ"
I�+nõ�êâ¥�§�é^ØÓ�«"êâ¥+n§S´$1æ^DO < .PRG ·

-©�> �1"

�^���XÚ©��'§dBASE©�vk;��"��½Â§¦^SASÚSPSS/PC+

�^�3dBASE êâ=Ñ�?1
AÏ�?n",	§dBASE ØU¦^CþIÒ§Ïê

â©�Øé�*¶éuz�P¹§K�¦^5ºiã��ª5)û"ü�dBASE ©��õ

?n128 �Cþ"
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§16.3 ^��êâ+n

§16.3.1 SAS

äkr��êâ+nõU"�Ü©ö�´ÏLSAS/BASE5�¤§Ùr���óAÚ�

Ì�Ly3ÙêâÚþ"SAS�^�X�;^L§XCATALOG!DATASETS!COMPARE!APPEND!COPY!TRANSPOSE

^u8¹Úêâ8�+n§CONTENTS^uèAØÓ�Ña.©��SN"SAS/FSPJø


�¶4ö�§�)©��Mï!?6�§k;��¶4���ó( SCL)",	§SAS/ACCESSS

!SAS/CONNECT !SAS/SHARE �óä^u�«O�ÅXÚÚ^��m�êâ��"3PC

SASþ§¦^PROC DBF ÚDIF ?1dBASE �©��=�"¦^DBF )¤dBASE ©��§

du�övk"��ÚIÒ§^W÷9 �16  °�iãL«"��§=Ñ�§�
�yê

â�ª��(§A¦^FORMAT �ééCþ�ª1`²"b�ykASCII ©�§±	Ü©

���ªÖ\§KA3DATA Ú¥¦^INFILE �é§e´dBASE �COPY ·-)¤�IO

êâ8(SDF)§�±æ^�k�ª�INPUT �é3DATA ÚÖ\§Xþ!�~f§INPUT ID

1-3 NAME $ 4-13 AGE 14-16 SEX 17 HEIGHT 18-22 WEIGHT 23-27¶¦^dBASE �COPY ·

-)¤�k©.Î�©�©�§K�¦^DELI WITH BLAN fé§��P¹�êâ��m

^AÏ©.Î©m§�3INFILE �é¥�«dlm=’©.Î’"�©�©�°Ý�~�§A�

½LRECL= <P¹°>§Ù§�À��ë�k'`²Ö"

=~16.1>±e§SÖ\��é¡
§��1ÖØ÷�§¦^MISSOVER ;�
�e�

1UYÖ\êâ"

* ���µ5õ�ÚO©Û6;

data p341(type=corr);

infile cards missover;

input _name_$ x1-x3 _type_$;

cards;

x1 corr 1.0000000

x2 corr -.3333333 1.0000000

x3 corr 0.6666667 0.0000000 1.0000000

. n 5 5 5

;

êâ��ÚOL§�À�§¦^DATA=Ú^�©Ûêâ§OUTSTAT=)¤�¹ÚOþ

�êâ8§OUT= �«)¤��k�©êâ�©�"�PROC REG �aL§�±¦^;�

�OUTPUT OUT= �é�3O�(J"

SAS 3XÚ©�+nþ§æ^üY²�©�¶§ÄkrO�ÅÔn´»D���Ü6

�¥¶§3±��ö�¥¦ /̂¥¶.êâ8¶0��ªN^"SASrù�)¤�êâ8¡�

[È5êâ8"

=~16.2>e¡�§S|^DATASETS L§?1[È5êâ8m�ö�"

LIBNAME MY ’C:\MYDIR1’; /* ½Â¥¶*/

LIBNAME YOUR ’C:\YOUR\MYDIR2’;

PROC DATASETS LIBRARY=MY COPY OUT=YOUR; /* N^DATASETS L§*/

SELECT CLASS1 EXAM1;
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CHANGE EXAM1=EX1 EXAM2=EX2;

DELTE CLASS2;

MODIFY CLASS1; /* ?Uêâ8CLASS1 */

RENAME NAME1=NAME GOUK1=TOTAL;

LABEL EIGO=’TEST-1’ SUGAKU=’TEST-2’;

RUN;

=~16.3>e¡§S^CONTENTS rD:\SAS\SASINST 8¹¥¤k©��Ñ5"

LIBNAME INST ’D:\SAS\SASINST’;

PROC CONTENTS DATA=INST._ALL_; RUN;

PROC PRINT DATA=INST.CLASS; RUN;

CONTENTS 'uêâ8��Ñ�)êâ8¶!P¹ê!Cþê!êâ¥9CþIÒ!

P¹�Ý9a.Ú�ª"X1oÙ^~êâ8CLASS.SSD �SNXeµ

Data Set Name: SS.CLASS Type:

Observations: 19 Record Len: 37

Variables: 5

Label: Student information

-----Alphabetic List of Variables and Attributes-----

# Variable Type Len Pos Label

3 AGE Num 8 13 Age in years

4 HEIGHT Num 8 21 Height in inches

1 NAME Char 8 4 First name

2 SEX Char 1 12 Gender

5 WEIGHT Num 8 29 Weight in pounds

êâ�Lµ6¶(NAME) �5O(SEX) ´iÎ.êâ§OBS 9�«P¹Ò"

OBS AGE NAME SEX HEIGHT WEIGHT

1 15 JANET F 62.5 112.5

2 11 JOYCE F 51.3 50.5

3 14 JUDY F 64.3 90.0

4 14 CAROL F 62.8 102.5

5 12 JANE F 59.8 84.5

6 12 LOUISE F 56.3 77.0

7 13 BARBARA F 65.3 98.0

8 15 MARY F 66.5 112.0

9 13 ALICE F 56.5 84.0

10 12 JOHN M 59.0 99.5

11 12 JAMES M 57.3 83.0

12 14 ALFRED M 69.0 112.5

13 15 WILLIAM M 66.5 112.0
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14 13 JEFFREY M 62.5 84.0

15 15 RONALD M 67.0 133.0

16 11 THOMAS M 57.5 85.0

17 16 PHILIP M 72.0 150.0

18 12 ROBERT M 64.8 128.0

19 14 HENRY M 63.5 102.5

=~16.4>e¡´��Ø©�w�~f§ægSAS 6.07 PROC SQL «�§S"´êâ�

Î+n�Ð�~§§Spaper.sas Mï��L§^u±���Î"Cþ��ö¶!;KaO!

IK!m©�mÚ±Y�m"

data paper;

input author$1-8 section$9-16 title$17-43 @45 time time5.

duration;

format time time5.; label title=’Paper Title’;

cards;

Tom Testing Automated Product Testing 9:00 35

Jerry Testing Involving Users 9:50 30

Nick Testing Plan to test, test to plan 10:30 20

Peter Info SysArtificial Intelligence 9:30 45

Paul Info SysQuery Languages 10:30 40

Lewis Info SysQuery Optimisers 15:30 25

Jonas Users Starting a Local User Group 14:30 35

Jim Users Keeping power users happy 15:15 20

Janet Users Keeping everyone informed 15:45 30

Marti GraphicsMulti-dimensional graphics 16:30 35

Marge GraphicsMake your own point! 15:10 35

Mike GraphicsMaking do without color 15:50 15

Jane GraphicsPrimary colors, use em! 16:15 25

;

e¡§SB^PROC SQL L§éþãêâ?1�Îö�µ

1!ÀJ

%include paper;

proc sql;

* ±e�é�ÑL�¤k&E;

select * from paper;

* õ��m(å?;

select author, title, time, duration,

time + duration*60 as endtime

from paper;

* y3\þ�
IÒÚ�ª±�²
;
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select author, title, time,

duration label=’How Long it Takes’,

time + duration*60 as endtime format=time5.

from paper;

* =
Ø©´þÌ�w? ¦^where fé��;

select author, title, time,

duration label=’How Long it Takes’,

time + duration*60 as endtime format=time5.

from paper where time < ’12:00’t;

2!Mï

%include paper;

proc sql;

/* SQL ^n«�ªMïSAS êâ8*/

/* 1) ��Ù§L����, 2) ��?Ûk�SQL select L�ª�(J§3) lD

Ú�SQL êâöp�ó(DML) )¤"e¡�LP2 ´PAPER���§P3 �)
¤

k12:00 ±���Ø©*/

create table p2 like paper;

create table p3 as select * from paper where time > ’12:00’t;

* e¡´��#L;

create table counts(section char(20),papers num);

3!íØ

%include paper;

proc sql;

/* Mï��L§^uü«êâ�Oí*/

create table counts( section char(20), papers num );

insert into counts values(’Graphics’, 4)

values(’Info Sys’, 3)

values(’Testing’, 2)

values(’Users’, 3)

values(”, 1);

* íØ±c��¹;

select * from counts;

* ^where íØ@
éusection CþÃ¿Â�Ø©;

delete from counts where section is null;

select * from counts;

* \Ö�Ø©E,éõ§¹Ø©ê8���;Kò���;

delete from counts

where papers = ( select min(papers) from counts );

select * from counts;

4!�\

%include paper;

proc sql;
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/* kü«�{rêâ�\SAS êâ8*/

* 1) �\~ê�, 2) ¦^SQL select ÀJ�êâ;

* Jost J��°	�¯K�#Ø©;

insert into paper(author, title, time)

values(’Jost’, ’Foreign Language Issues’, ’11:15’t);

* �\±��(J;

select * from paper;

* Mï��#LCounts, �);KÒ9ÙØ©ê8;

create table counts( section char(20), papers num );

insert into counts

select section, count(*) from paper group by section;

select * from counts;

5!ë�

k�E��;KÚ	S?Ø¬�êâ§SN�;K!

¤3�mÒ!;Kð8<!	S¬ÆÌ±<Ú?ØK"

data section;

input section$1-8 room$ convenor$;

cards;

Graphics Sable Denise

Info Sys Kudu Peter

Testing Sable Jenny

Users Kudu Sally

data roundt;

input leader$1-8 subject$9-30;

label subject=’Roundtable Subject’;

cards;

Mary External DBMS’s

Nick Testing Networks

Jerry User Specifications

Peter Selling Solutions

Jim Distasteful Jokes

Marge Designing Fonts

proc sql;

* =
�ö´	S¬Æ�Ì±<?;

select author, title, subject

from paper, roundt where author = leader;

* ò?Ø=
Ø©Ú	SØK?;

select author, title, subject

from paper full join roundt on author = leader;

* ?Ø�SN´�o§XKIº;

select coalesce(author, leader) as person, title, subject
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from paper full join roundt on author = leader;

* e� �w<´Xº;

select p.author label=’Just Heard’,

n.author label=’Then Try’, n.title, n.section, n.time

from paper p, paper n

where n.time between p.time + p.duration*60

and p.time + (30+p.duration)*60

order by p.author;

* X�~a§�Ø©!Ì±	S¬ÆÚ;Kº;

select distinct author from paper, section, roundt

where author=convenor and author=leader;

* k7�3�e?Üb��{�§�²Ø©!	SØKSN9KI<;

select coalesce(author,convenor,leader) as person,

title label=’Gives Paper:’,

section.section label=’Convenes Section:’,

subject label=’Leads Roundtable on:’

from paper full join section on author=convenor

full join roundt on coalesce(author, convenor)

=leader

order by 1;

6!�#

%include paper;

/* update �éÒ/�#SAS êâ8*/

* ¦^��kµ1) ~þ, 2) SQL �Î�(J, 3) 'u�©��L�ª;

* �
�#§k�\#��Jost ��¹;

proc sql;

insert into paper(author, title, time)

values(’Jost’, ’Foreign Language Issues’, ’11:15’t);

* Jost Ã;K§�§·¶�”Users”;

update paper set section=’Users’ where author=’Jost’;

select * from paper;

/* Jost@�¦�Ø©¬ÚO<����§Ïd¦^SQL update�é�Ù±Y�m

�¤kØ©�²þ�"UNDO POLICY�%@À��¦PROC SQL��/�¯��

\�êâ8(sql.newprice)§éÓ��L1�gÚ^�¬�}§¦^UNDO POLICY=OPTIONAL

¦�Î�±UY*/

reset undo policy=optional;

update paper

set duration = ( select avg(duration) from paper )

where author = ’Jost’;

reset undo policy=required;

select * from paper where author=’Jost’;

* Ï��[Ñ�õZ�¬�§Ïdz�Ø©\Ö���5�í´30 ©¨;
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update paper set time = time + ’0:30’t;

select * from paper;

7!Àã

%include paper;

MïÀã§��©êâO\��§�â´starttime Úduration ��

�(å�m"

proc sql;

create view pt as

select author, title, time, duration label=’Duration’,

time + duration*60 as endtime format=time5.

from paper;

* PROC SQL ¥ÀãeÓý�êâ8��;

select * from pt where endtime > ’14:00’t;

* ���Ø©\Ö��üÚ�mL;

* SAS L§�±�¯SQL Àã§Ò�ýêâ¥��;

proc print data=pt;run;

proc timeplot data=pt;

plot time=’<’ endtime=’>’ / overlay ref=’12:00’t hiloc;

class author;

run;

* Ø©\Ö�^S´�oº;

proc sql;

create view pt time as select * from pt order by time;

proc print data=pt time; run;

* ù�#�gSK��mLíº;

proc timeplot data=pt time;

plot time=’<’ endtime=’>’ / overlay ref=’12:00’t hiloc;

class author;

run;

=~16.5>¦^SAS for Windows �MS Excel?1êâ��"b�3MSExcel k��¹Ä

�ó�L©�¶�sheet1§y^SAS�)n��Åê�\T¹Ä©�§,�2r§Ö��<§

§SXeµ

filename random dde ’excel |sheet1 ! r1c1:r100c3’;

data random;

file random;

do i=1 to 100;

x=ranuni(i);y=10+x;z=x-10;put x y z;

end;

run;

filename monthly dde ’excel | sheet1 ! r1c1:r10c3’;
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data monthly;

infile monthly;

input var1 var2 var3;

run;

proc print;run;

§16.3.2 SPSS/PC+

·-GET ÚSAVE ^uÖ\(GET) Ú�Ñ(SAVE) SPSS/PC+ XÚ©�§Ù�ª�µ

GET /FILE=’©�¶’.

SAVE /OUTFILE=’©�¶’.

SPSS/PC+ �WRITE ·-�^u=ÑASCII ©�§FLIP ^u?1êâ�=�"

3SPSS/PC+ �w«+n�ªe§$1·-DE. =é^§��¶4êâ+nóäDATA

ENTRY"DATA ENTRY óäØ?1XÚ©��¹\!Ö�	§��±Ö\dBASE/Lotus �

�ª�©�"

DM Ìèü(Main Menu) SNXe§^{F1-{F10(Shift �õU��|Ü)5N^"DE �

õU©¤Ôa§3�Ü©¥§õU�kØÓ�½Â§¦^F1 ?\èü§,��I��Ï�

õU�§¦^���òÑ�ÏI�§¦^ESC �òÑ�ÏG�"

{F1 Help �Ï&E

{F2 Files ©�ö�

{F3 Forms ¶4Lª

{F4 Dictionary êâi;

{F5 Data êâ+n

{F6 Cleaning êâ�n

{F7 Skip&Fill a=½Â

{F8 Options $1À�

{F9 (�^)

{F0 Exit òÑ

3©�ö�¥§�±½Â��#©�§Ö�½�ÑSPSS/PC+XÚ©�§½ö>f�L!

êâ¥©�!��©�§½ASCIIè©�¶ryk�êâi;���#©�§�8¹¶?6!

Ö�½�ÑASCII êâ��"

¦^Ü6½Â�±½ÂÚ?Uêâ���!5K(RULES, Cþm�Ü6L�ª) "��

Ú5K½Â��§�±éêâ?1×£¿��<ÎÜ^��P¹§�|^êâÜ©5u�

½U�ù
P¹"

êâi;�±�#©�½ÂCþ§½ö?Uyk©�¥Cþ�½Â"#©��k½Â


Cþ±�âU¹\êâ§lyk©�O\½íØCþ§7L�Ñù�©�§,�Ö\m©

¹\"

êâ+n^uêâ¹\§½ö?Uêâ"ù�±d>f�L½L��ª¹\"cö±P

¹Ò�1§±Cþ��§z¶201§�öULÜ©�½Âw«"

a=½Â#N½ÂÚ?Ua=Ü65K§z�5K���Cþ'é"e5K3êâÜ

©�
?U§a=5K�^uW¿Ù§Cþ���±9û½e��?6�Cþ"

$1À��DE §S$1�½½?U�¸"



472 1�8Ù êâ+nÚnÜA^

������Create/Edit Dictionary������
Help F1 aF1 Help

Define Variable F2 aF2

Edit Variable F3 aF3

Copy Variable F4 aF4

Edit Value Labels F5 aF5 Edit Field Help

Copy Value Labels F6 aF6 Copy Field Help

F7 aF7

Set Display Mode (All) F8 aF8

Delete Variable F9 aF9

F0 aF0
����Press Function Key to Select����

òÑDE §Sò�£DOS ½SPSS/PC+"

3DE$1�?Û���F1§XÚ�Ñ�A�J«"��èü(Ctrl Menu) ¦^Ctrl ��

õU��|Ü§XˆF5w«�À«§̂ F9JøCþ&E§̂ F10L«�¤"

^~§y[ï��¶�NEW.SYS�XÚ©�"ÀJ{F2Ö\©�Ü©§¦^F4½Â#

©�§òÑ",�¦^{F4½Âêâi;§Ù¶4�ªXeµ

�F2½ÂCþ"y�Cþ�c#(age)§IÒ�”age in years’§°Ý�3§"���-999§k

'&EXeµ

Variable Name age

Variable Label age in years

Type of Variable Numeric

Variable Length 3

Decimal Places 0

Display Mode Edit

Missing 999

±ˆF10 �¤"

¦^{F6§ÀJF2(Define Range/Rule)½Âc#�����§y5½�1-150§=1 thru

150§±ˆF10òÑ"

¦^{F7§F2 (Define Skip Rule)½ÂCþm�a=½Â§̂ F10òÑ§k'�a=L�ª

ö�ÎXe"

��������Available Operators�����������
- mod and & lt < ˝ not if exit

+ in or mid le <= ** implies else ->

? thru eq = ge >= , (...) display ;

/ by ne ˝= gt > <> {...} nextcase

�~�½Âc#��Cþ�Ø¦^TÀ�"

�
8�êâ¹\�B§½Âêâ¹\�¶4�ª§¦^{F3§F2(Generate default form)§

¦^F10(draw box)�±x�µ§(å�^ˆF10òÑ"
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�File Type to Save�

SPSS/PC+

SPSS Portable

123 Rel 1A

123 Rel 2

Symphony Rel 1.0

Symphony Rel 1.1-2.0

dBase II

dBase III

dBase IV

Multiplan Symbolic

�����������Variables �������������

ALL TO $CASENUM $DATE $WEIGHT AGE

����������� AGE ������������

Age in years

Type: Numeric Missing value: 999 Width: 3 Decimals: 0

No value labels *

����Type Esc or punctuation character to remove menu��

¹\��êâµò£Ìèü�¦^{F5§½öUì½Â�¶4�ª¹\§½öUì>f

L�@��/ª¹\§T�õU^F10��"êâ¹\L§¥§XÑy�{êâ½^�§¶

4gÄaÑ���A�´w&E"

�¶4êâ¹\óä$1�¸�^{F85UÄ§F2�Ö�yk��"

¹\(å�§E±{F2§ÀJ©��Ñ§XÚJ«µ

J1��§�Ñ�SPSS/PC+�ª§Ø �Ñ"

y^{F10òÑDE �SPSS/PC+ XÚwïá��J"

SPSS/PC:get /file ’new.sys’.

The SPSS/PC+ system file is read from

file new.sys

The file was created on 12/02/93 at 15:47:59

and is titled SPSS/PC+ System File Written by Data Entry II

The SPSS/PC+ system file contains

7 cases, each consisting of

4 variables (including system variables).

4 variables will be used in this session.

�F1 �§ÀJCþ�L(Var List)§Ù�CþSNXeµ

e¹Ä©�®²�3§ò��<active file>�J«§e¡´BASETEST. INC©�)¤�

êâJ«"
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���������<active file>����������

Title: SPSS SYSTEM FILE. IBM PC DOS, SPSS/PC+ V3.0

Date of Creation : 12/2/93

Time of Creation : 15:46:07

Number of Variables: 18 (23)

Number of cases : 100

System File Version 2, Compressed

�������Press space to continue-�������

SPSS/PC+ ��Ö\Ý
a.�êâ§e¡«~´þ¡SAS Ïf©Û^~3SPSS/PC+

¥¢y�§S"

DATA LIST MATRIX FREE/ X1 TO X3.

N 88.

BEGIN DATA.

1.0000000

-.3333333 1.0000000

0.6666667 0.0000000 1.0000000

END DATA.

FACTOR READ=COR TRIANGLE /VARIABLES=X1 to X3/CRITERIA FACTORS (3)

/EXTRACTION ML /PRINT=CORRELATION EXTRACTION ROTATION FSCORE.

JOIN ·-?1©��Ü¿(MATCH) ½J\(ADD)§Ù�ª�µ

JOIN MATCH FILE=’©�¶’ /KEEP=Cþ¶/DROP=Cþ¶/RENAME (Î¶=#¶)

/MAP (/BY Cþ¶)

JOIN ADD �^{��aq"

)¤oO(AGGREGATE) ©�§Ù�ª�µ

AGGREGATE OUTFILE=’©�¶’ /PRESORTED /BREAK=CþL(A|D) /MISSING=columnwise

/AGGVAR ’IÒ’... =¼ê(CþL,ëê)

=\Ù§�ª�êâ©�:

TRANSLATE FROM FILE=’©�¶’ /TYPE=WKS ... /DROP=CþL/KEEP=CþL/FIELDNAMES

RANGE ��/MAP.

=ÑÙ§a.�©�¦^TRANSLATE TO·-§Ù�ª�TRANSLATE FROM�aq"

�?1���êâ�ªkµLOTUS(WKS!WK1!WK3)ÚSYMPHONEYêâ(WRK!WR1!SLK)§

±9DBASE êâ(DB2!DB3!DB4)"

SPSS-X �ª©�=\µ

IMPORT FILE=’©�¶’ /KEEP=CþL/DROP=CþL/RENAME=Î¶=#¶

SPSS-X �ª©�=Ñµ

EXPORT OUTFILE=’©�¶’ /KEEP=CþL/DROP=CþL/RENAME=Î¶=#¶/MAP

/DIGITS=�ê ê
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§16.3.3 BMDP

ùp0�DM�¬"DM�¬�ãá�^{�²HELPã5�w§XµHELP READ. / �

ÑREADã�^{"ØENDÚFINISH	§A�DM�¤kãá¥þäkFILE=c§±eØ�;

��²§§ÑL«SÜó�©�"

1. READ ãµÖ�XÚ©�"SFILE = c. Ñ\©�¶"

REWIND. Ö�êâc7(rewind) Ñ\©�"

FORMAT= ’c’. Ñ\P¹�ª"

VNAME = list. Cþ¶"

VARIAB= #. Cþê"

RLABEL= v1,v2. P¹IÒ"

BLANK = ZERO|MISS. ¦^Fortran a.�ª�§���?n�{"

MCHAR = c. êâ¥�"��"

CODE = c. BMDP ©�è(©�¥�P¹a.)"

CONTENT= c. BMDP ©�SN"

LABEL = ’c’. BMDP ©�IÒ"

KEEP = list. �±Cþ(©�¥��«P¹a.)"

DELETE= list. íØCþ(©�¥��«P¹a.)"

NEWNAME= list. lBMDP ©�Ö�Cþ�#¶.

RECT = list. i1êiP¹a.I£"

RECN = list. ê�a.I£"

RECID = #1,#2. P¹I£�Ñ\P¹#1 �#2 m�iÎ"

LEVEL = list. P¹a.��gY²"

5µ¦^FORMAT(t)=, VNAME(t)=, Ö�õ«a.�P¹"

2. SORT ãµéêâ©��P¹üS"

KEY = list. üS'�i"

ORDER = list. ^A, D,½C,�«P¹UüS'�i?1,S!üS!½iÎa

.üS"

KEEP = list. )¤üS©�¥�±�Cþ¶"

DELETE = list. íØCþ"

NEWNAME= list. üS©�Cþ¶"

NEWFILE= c. ÑÑó�©�§��½�¦^Ñ\©�¶"

3. EXTRACT ãµÄ�P¹ÚCþ"

RECT = list. Ä��P¹a."

KEEP(t)= list. la.t ¥Ä��Cþ¶"

DEL(t) = list. la.t ¥íØ�Cþ¶"

NEWN(t)= list. a.�t ��±Cþ�#¶"

NEWFILE= c. ÑÑó�©�¶"
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4. CHECK ãµIP"��Ú�Ñ�½���§�^u²’hot-deck’ L§W¿"�

�"

MISS = list. z�Cþ�"��"

MIN = list. z�Cþ����"

MAX = list. z�Cþ����"

HOTD = list. hot-deck L§ó��Cþ"

5µ¦^MISS(t)=, MIN(t)=, �?nõ«P¹a."

5. GROUP ãµ�«Cþ©|§z«P¹a.©O¦^"

RECT = list. P¹a."

CODE(v)= list. Cþ�è"

CUTP(v)= list. Cþ©�:"

NAME(v)= list. Cþ�©a¶"

FROMF = c. �½¹k©|&E�©�¶"

FROMV = list. ¹k©|&E�FROMF ©�Cþ"

VARIAB = list. �É©|&E�Cþ¶"

6. TRANSFORM ãµzgé��P¹k�"

RECT = c. =�P¹a."

KEEP = list. �±Cþ"

DELETE = list. íØCþ"

NEWNAME= list. �±Cþ#¶"

NEWFILE= c. ÑÑó�©�¶"

RETAIN. P¹�m�±#Cþ��§

K�=���éäk/ªµ

v = L�ª"

IF (Ü6^�) THEN (ö��é.) ELSE (�é.) UNDEFINED (�é.).

FOR v = list DO (�é.).

WHILE (lÜ6Cþ) DO (�é.).

SHOW (Cþ�!Cþ!½L�ª).

TEXT (w«©�).

7. MERGE ãµü�½õ�©��é�"

FILES = list. Ü¿�ó�©�¶"

KEY(f) = list. ©�f ¥Ú�Ü¿�Cþ"

ORDER = list. A, D, ½C, ��L§�«'�i´,S!üS½iÎ^S"

KEEP(f)= list. ©�f �±�Cþ"

DEL(f) = list. ©�f íØ�Cþ"

NEWNAME= list. Ü¿)¤©��Cþ¶"

NEWFILE= c. ÑÑó�©�¶§Ø�²��1��Ñ\©�"
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STOP = list. | e�Ó�'�Cþ�3õu��©�Sé�§̂ ù
�«

FIRST = list. | �²�±E�1��!����!¤k�½Ø�±"
LAST = list. |
ALL = list. | List: ´iÎG§z���Ý= ©�ê"

NONE = list. | XµFIRST=’.B.D’,’..CB’. L²eP¹31��Ú1o�

UPDATE= list. | é�§K�±1��§e31n�Ú1o�é�§K�±
PRINT = list. | 1n�"

8. JOIN ãµü�½õ�©�P¹�Ü¿"

FILES = list. ó�©�¶"

KEY(f)= list. Ú�Ü¿�Cþ¶"

ORDER = list. A, D, ½C ��L§�«Ü¿^S"

KEEP(f)= list. �±Cþ¶"

DEL(f) = list. íØCþ¶"

NEWNAME= list. Ü¿©�Cþ¶"

NEWFILE= c. ÑÑó�©�¶§Ø�²�1��ó�©�"
PAD = list. | e�½3©�¥ØÑy§HOTREC ÚHOTKEY ¦^c��P

DROP = list. | ¹ÚÎÜ^��P¹5�O"��"
HOTREC= list. |
HOTKEY= list. | List: iÎG¶z��Ý�©�ê�Ó"

STOP = list. | X: STOP=’.BC’. L²1��©�Ñy"��Ê�"

PRINT = list. |

9. AGGREGATE ãµrP¹8¿�#©�"

WITHIN = list. UWITHIN Cþ©|8¿(Ñ\©�AüS)§½µ

RECT = c. a.�c �P¹�8¿"

MAXCOPY= #. z�8¿8Ü��õP¹ê(%@20)"

KEEP = list. �±Cþ¶"

DELETE = list. íØCþ¶"

NEWNAME= list. �±Cþ�#¶"

NEWFILE= c. ÑÑó�©�¶"

RETAIN. �±#Cþ�"

APPEND. J\(J�z�8Ü"

K�8¿��é�µ

v = L�ª"

IF (Ü6^�) THEN (�1�é.) ELSE (�é.) UNDEFINED (�é.).

FOR v = list DO (�é.).

WHILE (Ü6Cþ) DO (�é.).

SHOW (�!Cþ½L�ª).

TEXT (�w«�©�).

10. PACK ãµlP¹�8Ü¥ÀÑ��Cþ"

WITHIN = list. UWITHIN �©|Ø (Ñ\©�AüS)§½µ
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RECT = c. a.�c�P¹�Ø "

VARIAB = list. �Ø �Cþ"

KEYS = list. Ú�Ø �Cþ"

LEVEL = list. '�Cþ�Y²ê"

CODE(v)= list. '�Cþ�?è"

CUTP(v)= list. '�Cþ�m�"

PICK = list. éCODES ¦^EXACT, CLOSEST, BELOW, ½ABOVE"

éCUTPOINTS ¦^FIRST, LAST, SMALL, ½LARGE"

MAXPAD = #. Ø ���P¹ê"

KEEP = list. Ø
Ø Cþ	�±�Cþ"

NEWNAME= list. Ø ©�Cþ#¶"

NEWFILE= c. ÑÑó�©�¶§%@�1��©�¶"

11. UNPACK ãµrP¹©)�A�P¹"

VARIAB = list. ö�Cþ¶"

SEQU = list. �)�case sequencing Cþ¶"

LEVEL = list. case sequencing Y²ê§½

CODE(v)= list. case sequencing Cþv ��"

KEEP = list. ØunpackedÚsequencingCþ	���z��Ø P¹�Cþ"

NEWNAME=list. 3�Ø ©�¥�Cþ¶"

NEWFILE= c. ÑÑó�©�¶"�(²��Ñ\©�¶"

12. PRINT ãµ�<êâ!©�¶ÚSN!^�&E§½^u��1!����Ú

ÑÑõ�"

NAMES. w«ó�©�¶!P¹ê!P¹a.!Cþ¶"

NEWS. �<§S���9�Ø"

PAGE = #. z�1ê"

LINEs = #. z1iÎê"

LEVEL = c. �[§Ý: MINIMAL, BRIEF, NORMAL, or VERBOSE.

POINTERS. w«©�¶!P¹a.!Cþ¶!Å�¥�©���"

±e8 �ëê^u�<êâµ

FILE = c. ó�©�¶"

VAR = list. �<�Cþ¶½�I§�±¦^VAR=ALL"

FIELD = list. �<Cþ��°"

FORMAT= ’c’. Cþ��<�ª"

NUMBER= #. z��<�P¹ê"

CASES = #. �<P¹ê"

HEAD = ’c’. z�Ä�<�IK"

RECT = c. P¹a.¶(��/êâ©�)

13. MAP ©�µ�<N�§=©�¥P¹�(�"
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WITHIN= list. Ó�|P¹3�^�þxÑ(Ñ\©�AüS)"

VARIAB= v. ¦^1,2,...,9,A,B,...,Z ?è�Cþ"

TIME = v. Y²¶x�Cþ"

DELTA = #. Y²¶�iÎOþ"

RANGE =#1,#2. Y²¶��"

CUTP = list. ½Â? è�m��"

CODE = list. ½Â?è"

SYMB = list. ��1,2,...,9,A,B,...,Z �PÒ"

RECT = c. w«�P¹a."

14. STATISTICS ãµ�wCþ�ÚOþ§�±�éÜ©P¹"

WITHIN= list. WITHIN Cþ©|(Ñ\©�AÀüS)"

VARIAB= list. I�w«ÚOþ�Cþ"

CELLWISE. P¹�¤kÚOþÓ��w§NO CELLW K´zCþ�|"

RECT = c. w«ÚOþ�P¹a.§ëê=^u¹kõ«P¹a.�©�§é

ù«a.�z�ëYP¹�wÚOþ"

15. HISTOGRAM ãµ�<Cþ��ã§�±�éÜ©P¹"

WITHIN= list. WITHIN Cþ©|��ã(Ñ\©�AküS)§½µ

RECT = c. a.c �P¹8Ü|¤����ã"

VARIAB= list. �)��ã�Cþ"

MIN = list. z�Cþ���ºÝ"

MAX = list. z�Cþ���ºÝ"

16. SAVE ãµ�Ñ�/©��BMDP ©�!FORMATTED ½�?�©�"

FILE = c. �Ñ©�¶"

SFILE = c. ö�XÚ@��©�¶§%@��FILE �©�¶"

NEW. lSFILE ¥íØBMDP ©�"

CODE = c. BMDP ©�è§��½��FILE �¶i"

LABEL = ’c’. BMDP ©�IÒ§�õ40 iÎ"

KEEP = list. �Ñ�Cþ"

DELETE= list. íØ�Cþ"

FORMAT= ’c’. ÑÑ�ª½BINARY i§%@�BMDP ©�"

RECT = c. P¹�Ña."

17. DELETE ãµíØ��½õ�ó�©�"

FILE = list. íØ©�¶§TÀ�ØíØö�XÚe�	Ü©�"

18. END ãµíØ¤kó�©�§�Øª�§S"
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19. FINISH ãµª�§S¿�r���£�XÚ"

20. CONTROL ãµ��§S�1�¸¿��§S�ØJø�ä&E"

INTERACT. �½�1G���pª§NO INTERA K��"

FILE = c. §S�-l¶�c �©�Ö�"©�(å��£"

MACRO = c. ÷©�¶"

ERROR = c. §SÊ��YONONE, INTERACT, NORMAL, ½STRINGENT"

DUMP.1?n�ªe§�<���BMDP�Ñw«§3�p�ªe§w«ÀJ

�ê|"

LENGTH= #. ¤¦^�Ñ«��Ý§~��Ñ«����!�DEBUG=TEST½INFO

eCPU ��m"

DEBUG = NORM. Ø�AÏÅ�"

TRACE. �wf§S?\/òÑ&E"

TEST. ^Ï5u�S�"

INFO. u�S�§�m©�!GETME N^±9f§S�l�¹"

r1±Ù~6.4�§SO\SAVEã§�½�u©�2L§?è�2L§§S�µ

save code=’2L’. content=data. new. file is ’2L’. code=’2L’./

y=\DM�¬§̂ READãÖ�§�½ó�©��UUµ

read sfile=’2L.’. file=’uu’. code=’2L’./

¦^PRINTãèAÙSNµ

print head=’The Data of Example 5.3’. names. pages=60. lines=72. var=all. /

|^SORTãéêâüS§¿¦^MAPãµ

sort key=group, survival. /

map variables=survival. within=group. /

|^STATISTICSã¦�£ãÚOþµ

statistics variables=survival. within=group. /

|^HISTOGRAMã±��ãµ

histogram variables=survival. within=group. /

ùp�Þ��Ö�Ý
êâ�~f[3]§§SXeµ

problem title is ’BMDP4M’./

input type is correlation.

shape is square.

variables are 12.

format is ’(12F5.0)’./

variables names are le,aso,in,..../

plot initital is 0.

final is 0.

fscore is 0.
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factor method is pf.

constant is 0.

iterate is 25.

commun is smcs.

rotate method is vmax.

normal./

end/

...êâÝ
...

§SN^4M�¬?1Ïf©Û§Ó��§S��§©�üÜ©"1�Ü©´êâ�¹

\§SNkCþê!Cþ¶!êâ�/ª!êâ��ª"1�Ü©´?1Ïf©Û§�)Ï

f�Ä��{!Ïfê8!¸©úÏf���ÀJ!̂ =�{"

êâ�a.kDATA,CORR,COVB,LOAD,FSCFA«§/Gk�SQUARE,LOWERü«§

�ª�±´�½�½gd(FREE)�"Ïf©Û�{kPC,PF,ML,LJA«§úÏf��Ø
SMCS±

	kUN,SM,MAXA«§̂ =�{kVMAX,NONE,QRMAX, EQM, DQ, DOBL ,ORTHOG,ORHTOBA

«"

§16.3.4 SYSTAT

uSYSTAT �¬z�A:§SYSTAT ;^DATA �¬?1êâ+n¿��Y�©Û�

O�§SYSTAT ��óAÚ�3T�¬Ny��Ð§X�X�ÚO¼êÚaqBASIC �ó

��é"$1�3XÚ�«e�\EDIT§=?\�¶4?6�ª"SYSTAT 4.0 Jø
;�

�EDIT �¬?1�¶4êâ+n§3DATA/EDIT �¬²SWITCH TO ·-=\Ù§©Û

�¬"¢Sþ§ØÓ�¬m�²d·-�p��"e¡´���¶4?6$1�«¿ã§

3DATA ¬¥�\·-USE IRIS ÚEDIT§XÚ?\?6G�"1��´~Ò§�¡A�´

éA�Cþ�*	�"

SYSTAT Editor IRIS.SYS
Case SPECIES SEPALLEN SEPALWID PETALLEN PETALWID

142 3.000 6.900 3.100 5.100 2.300

143 3.000 5.800 2.700 5.100 1.900

144 3.000 6.800 3.200 5.900 2.300

145 3.000 6.700 3.300 5.700 2.500

146 3.000 6.700 3.000 5.200 2.300

147 3.000 6.300 2.500 5.000 1.900

148 3.000 6.500 3.000 5.200 2.000

149 3.000 6.200 3.400 5.400 2.300

150 3.000 5.900 3.000 5.100 1.800

151
?6��^ESC �?1·-1�êâ¹\m���"Ñ\�Cþ�iGa.�§Cþ

¶cA�±üÚÒ(’)"3·-1�\HELPke¡�èüJ«"

EDIT �)Ú?6SYSTAT ©�"

1I·-±9��õU�(alternative keys) k:
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z(Cntl-S) y(Cntl-D) |(Cntl-X)

Ins (page left, Cntl-A) Del (page right, Cntl-F) PgDn (Cntl-C)

PgUp (Cntl-R) Home (Cntl-W) End (Cntl-Z)

?6(EDIT) ·-k:

Esc (Cntl-Q) ?1êâI�·-1m���"

USE <file name> rêâ«^SYSTAT ©�W¿"

SAVE <file name> ró�«�\��SYSTAT ©�"

FEDIT <filename> |*| > |#| é^SYSTAT �©�?6ì"

FIND <expression> r1I£��À½�*	Ò"

FORMAT <#> �½w«��ê ê"

FPATH <path>/GET|OUTPUT|SAVE|
SUBMIT|USE|FEDIT|TRANSFER

��½�©��½´»cM"

LET <var>=<expression> =�½)¤Cþ"

IF <expression> THEN ^�=�"

LET <var>=<expression>

REPEAT <#> ró�«W¿��½ê8<#> �*	"

TYPE <type of matrix> �«CORR, COVARIANCE �a."

HELP <command> J«&E"

NEW �Øó�«±ø#êâ8¦^"

DOS ’DOS command’ �1��MS-DOS ½PC-DOS ·-"

SWITCHTO ’module’[<file>/ECHO] ���,��SYSTAT �¬"

END or QUIT �£DOS
XÚ©���mÜ¿´ÏLUSE ·-5�¤�§�?1ù«Ü¿§�IÓ��«A�

©�¶9Ù�A�Cþ"SYSTAT±PUT/GET·-�/���ASCII©�"GET3Ö\��

©��§�¦Äk�$1SAVE ·-�«��Ñ�XÚ©�¶"�Ö\ASCII êâ°Ý�~

�§A^LRECL= ·-�«P¹�°Ý"SYSTAT ¹Äêâ�=��^TRANSPOSE ·-"

SYSTAT ¦^IMPORT ·-r��	Ü©�=�¤SYSTAT ©�§Ùé{´µ

IMPORT <file> [(<var1>,<...>)] /,

TYPE= LOTUS | LOTUS2 | SYMPHONY | SYMPHONY11 | DBASE2 | DBASE3 | DIF |

MAP | PORTABLE [RANGE=<range>] [ROWS=<#>-<#>]

XµIMPORT ’MYFILE.WK1’ / TYPE=LOTUS2 ROWS=1-50 ¿�rLotus 1-2-3 1���©

�MYFILE.WK1 =�¤SYSTAT ©�§==¦^1-50 1�SN"

EXPORT ·-r��SYSTAT©�=¤Ù§�ª�©�§Ùé{´µ

EXPORT <file> [(<var1>,<...>)] /,

TYPE= LOTUS | LOTUS2 | SYMPHONY | SYMPHONY11 | DBASE2 | DBASE3 | DIF |

MAP | PORTABLE [ROWS=<#>-<#>]

XµEXPORT LOTUSFIL / TYPE=LOTUS2 ROWS= 1- 50 dS��©�)¤��Lotus1-2-3

©�"

�ÅSYSTAT ���A:´Jø
PC �Macintosh ÅmSYSTAT ©��=�õU"
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§16.3.5 Stata

Stata �XÚ©�±.DTA ��*Ð¶§ùa©��Ñ
êâ��ª!I\�"

·-use l^�N��Stata �ª�êâ�S�§Ù�ª�µ

use ©�¶[, clear nolabel]

clear #N¤k�¹eN\S�§ØØS�UÄ�êâ´Ä®��"

nolabel Ø#N�Ñ�êâ¥�IÒ�N\"

¦^describe using ©�¶�±èA©��SN"

�ÑStata �ªêâ�·-´µ

save filename [, replace nolabel]

replace #NCX®�3�êâ8"

nolabel �Ñêâ8¥�~IÒ"

©�*Ð¶Ø�½�§̂ .dta ½ö.xp§d�©�¹k����¦ÈÝ
"

Xµsave myfile

File myfile.dta already exists

r(602) ;

XÚ��§O\À�replace§·-�µsave myfile, replace

�Ñ�êâò±Ø �?��ª��"

Stata �.DCT ©��¹��êâi;§§£ã
©�¤¹�Cþ9Ù�ª!IÒ§±

9êâ���ª�§êâ�±3ù
£ã�e¡½ö�3Ù§©�§�§E,´��ASCII

©�"Stata Ö�T�ª�êâ�I��«dictionary À�"Ù§^��±±�½�ª½gd

�ªÖ�"Stata ;�^.RAW *Ð¶�«ASCII �ª�êâ©�§infile/outfile ·-Ö�/�

ÑASCII�ª�êâ©�"infile ��ª´µ

infile [CþL[ skip[(#)] [CþL[ skip[(#)] ..]]]] using©�¶[in��] [ifL�ª] [, automatic

byvariable(#)]

©�%@äk.RAW *Ð¶"�½Cþ�L�§©�¥¤¹êâ´gd�½^ÏÒ©

m�"eØ�«Cþ�L§K©�¥¹k��êâi;"e©�*Ð¶��«§KÛ¹¦

^.DCT"

�1infile ·-�§S�¥ØATkêâ§ù�±ýk�1drop all ·-"��ëìhelp

maxvar �Ñ�`²"

ykêâ©��myfile.raw§SN�

1 2 3 1, 2 3

4 5 6 ½4,5 ½1 2 3 4,5 6

6

n�CþÖ\�D�A!B!C§K�^·-: infile a b c using myfile

Cþ�L¥¦^ skip�±aL�
þ§Xµ

infile a skip c using myfile

infile skip(2) c or infile skip skip c

1�é�ÖCþa Úc§1�éK�ÖCþC"

infile str20 name age sex using myfile

infile str20(name age) sex using myfile

infile str20 name age int sex using myfile
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1�é¥Ö\þname��Ý�20�iG§ageÚsex�2:ê"1�é¥nameÚsex

�iGsex �2:ê§1né¥name �iG§age �:ê§sex ��ê"

infile ��±Ö\�ê�a.�Cþ¿�)ê�a.IÒ§�^automatic 5��§Xé

êâµ

”James Smith” 38 ”male”

Branton 32 female

”Bill Ross” 27,’male’

^·-µinfile str20 name age int sex:sexlbl using myfile, automatic

�.þsex éumale ò���0§éufemale K���1"

�infile ��§outfile K´rêâ±ASCII è/ª�\^�§�{�µ

outfile [CþL] using ©�¶[if L�ª] [in ��] [, comma dictionary nolabel replace]

���À��½Stata )¤^ÏÒ©�½i;�ª©�§nolabel±ê�P¹IÒCþ�

�"

Stata +nêâk±e�½µ

. iGo´^VÚÒ)å"

. Øcomma ±	�¤k�ª§êâþ±L�/ª�Ñ"

. outfile �1Ø�u80 �iÎ§Ï��*	�±:êâ©��A1þ"

. 3comma �ª¥§ê�"��P�”,,”§ÄK±�:”.”�Ñ"

. ¤k�ª�"�iGþ±VÚÒ(””) P¹"

3StataSÜ¹\êâ�c§�Ø®N\�êâ§¦^·-drop all Úlabel drop all �Ø

S�êâÚIÒ"¹\êâ��¦^·-input Cþ�L§Xµ

. input id mpg weight price

id mpg weight price

1. 1 22 2930 4099

2. end

zg¹\±end (å§��S�êâ)¤§UY¹\¦^input =�"

. input

id mpg weight price

2. 2 17 3350 4749

3. 3 22 2640 3799

4. 4 20 3250 4816

5. 5 15 4080 7827

6. end

¹\iÎþ�A�±cMstr#§#����2 �80"Ï��(²�§%@�float§Xµ

. drop _all

. input str14 make mpg weight price

�1þêâù��¹\E,é�¡§¦^infile Ö\ASCII êâ��B"

éDOS ^r5`§Stata �±Ö\Lotus, Symphony, dBase, Gauss, SPSS§½SYSTAT �ª

�êâ§ù�óä¡�Stat/Transfer§§´��èü°Ä��¬"
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§16.3.6 DBMS/COPY

�±=��êâa.kµLotus, Quatro, Clipper, Database, Smart, ASCII, ACT!, Datalex,

ABstat, Bass, BMDP, CSS, 4CasT/2, Forecastpro,Microstat -II, NCSS, Probe, RATF, SigmaPlot,

StatGraphics, SyGraph, Excel, Autobox, Gauss, GLIM, Minitab, SAS, SCA, Soritex, SPSS, Stata,

Statpac, SYSTAT§S-Plus��Ò´`§�Ö�9�õê^��²§=�"T^�¦^�B§

3ASCII =�Ù§k�ª©���)¤��êâi;"

±SPSS/PC+�~§§�±N^DBMS/COPY?1�Ù§^��m�êâ��"

DBMSCOPY FROM ’ ’ TO ’ ’.

PLOT /plot y with x.

NPPlot/ variables x.

QED

SET BOX=’-|-++++....’.

úi�/�µP.O.Box 56627, Houston, TX 77256, >{(800) Stat-wow=(800)7827-969"

§16.4 êâ��^~

ØÓO�ÅXÚÚ^�mêâ�§S�����ÉNõÏ����§�Ä²L�äD

Ñ�§�éO�Å�äk¤
)§XDOS�VMSXÚm���§~^�å»kµ

. Pathworks (PCSA), DEC

. PC-NFS, SUN Microsystem

. DECNET, DEC

. Kermit, Columbia University (treeware)

éuDOSÚUNIX�m���§~^PC-NFS!TCP/IPÚKermit"

§16.4.1 §S��^~

=~16.6>VAX/VMS SAS ��§S�¦^

VAX/VMS SAS 6.07 Jø
Nõ.SAS ��©�§ÏL�äDÑ�PC Å�§duÙ==

¦^�1Î§vkM£�§�¦�õêPC Å�?6^�ØUN^§�ØU3PC SAS eN

\§ù��±¦^DOS 5.0 ¥�?6EDIT§��±æ^e¡�BASIC §S?1=�µ

INPUT "�Ñ\©�¶";INP$

INPUT "�ÑÑ©�¶";OUT$

OPEN INP$ FOR INPUT AS #1

OPEN INP$ FOR OUTPUT AS #2

WHILE NOT EOF(1)

A$=INPUT$(1,1)

IF A$=CHR$(10) THEN PRINT #2, ELSE PRINT #2,A$;

WEND

CLOSE #1,#2

END
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$1��½VAX/VMS SAS ��§S�©�§�½PC Å©�¶�8I©�"§S�

?n�{´r�1Î�¤DOS e�£��1Î§ù��?n§Ò�±3�Åþ�~?6¦

^
"1nÙ0��DOS2UNIX/UNIX2DOSõU��aq"

=~16.7>VAX/VMS eSAS éBMDP �N^

duBMDP �¬z�A5§¦�3SAS Sé^BMDP é�B"e¡´SAS ^rÃþþ

�^~§ïáêâ8§é^BMDP ?1©Û§�¤(J^CONVERT L§=\SAS"

DATA TEMP;

INPUT A B C@@; CARDS;

1 2 3 4 5 6 7 8 9

PROC CONTENTS;

TITLE ’CONTENTS OF SAS DATA SET TO BE RUN THROUGH BMDP1D’;

PROC BMDP PROG=BMDP1D DATA=TEMP;

PARMCARDS; /* �« BMDP �éÚ^m© */

/PROB TITLE=’SHOW SAS/BMDP INTERFACE’.

/INPUT UNIT=3. CODE=’TEMP’.

/SAVE CODE=’BOUT’. NEW. UNIT=4.

/END

/FINISH

;

PROC CONVERT BMDP=FT04F001 OUT=FROMBMDP;

PROC CONTEMTS;

TITLE ’SAS DATA SET CONVERTED FROM BMDP SAVE FILE’;

PROC PRINT;

§16.4.2 êâ��^~

=~16.8>^SAS/RTERM ?1PC �VAX/VMS SAS êâ��

¥)Ü?11991c�I��1�/Åº0�N��§é��¾<!4�¾<½Ñ�¾<

?1Î¯§±
)ØÓ?O��!ØÓ�O�¾<Ò��é�)!o¬�÷¿�¹§Ó�w

¾<3��4|a.�K��¹§�N��{~"3dBASE 0êâ©��7 î§)¤SAS

êâ©��10 î§3�Åþ�L�¤�m§d�[=�VAX Åþ�¤"

|^PROC DOWNLOADL§. 3AUTOEXEC.SAS¥®^�éfilename rlink ’d:\sas\saslink\logvms.scr’;

?\SAS XÚ§3PGM I�·-1þ�\: SIGNON§âJ«Ñ\ár¶Ú�-?1�¹"

,��§J�(rsubmit ) §S"

filename pc ’d:\dBASE3\bank.dbf’;

proc dbf db3=pc out=bank;

run;

DM ’rsubmit’;

libname user ’[]’;

proc upload data=bank out=user.file;

run;
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Krêâ¥©�D�VAXÅ§êâ¥��ª½��/dPCL¹�VAXÅ"duO�Å

�ä�u�§¦^SAS�DÑ�ª���Bµ

libname us xport ’us.tds’;

libname counties xport ’counties.tds’;

proc copy in=maps out=us mtype=data;

select us;

run;

proc copy in=maps out=counties mtype=data;

select counties;

run;

òSAS/GRAPH¥maps�ã/êâ8=�DÑ�ª§3ÌÅþ¦^aq��é=�SASêâ

8"

=~16.9>SPSS/PC+ �VAX/VMS SAS êâ�=^

�®H	��%	�[?1%9��£��ïÄ§T��PkSPSS/PC+ ^�"du

�©Û�CþÚ)¤�Cþê8é�§�L
128 �§�Ø^dBASE 0��ª��U

^SPSS/PC+ �ª��§�
U3VAX/VMS SAS þ¦^§ÄkrSPSS/PC+ �ª�¤�

.ÅþSPSS-X�ª§¦^EXPORT·-§©�²DECnet�����VAXÅ",�uVAXÅ

#�¹§$1SAS ^�Úé^=��êâ8"

dþ~��{��é«§1992 c��÷¿ÝN�©Û§��²SPSS/PC+ ?1=�§�

Ý�±Uõ"§SXeµ

SET /MORE OFF /LISTING=’D:\FOX\BANK.LOG’.

trans from ’\fox\bank.dbf’ /TYPE DB3.

EXPORT /OUTFILE ’\fox\bank.sys’ /MAP.

EXIT.

r§S$1�¹�uBANK.LOG§1�érBANK.DBF=¤SPSS/PC+©�§1né?

1=�§(J)¤bank.sys§=��^MAP À��Ñ=�&E"E²DECnet �rbank.sys D

�VAX"VAX þ�©�=�§S�µ

filename user ’bank.sys’;

proc convert SPSS=user out=data1;

run;

libname user ’[]’;

data user.file;

set work.data1;

run;

é^;^L§PROC CONVERT§§S$1(J´3VAXÅ�c8¹e)¤��¶�FILE

�SAS XÚ©�"

§16.4.3 nÜ^~

=~16.10>1993c¥)Ü1�ÅºN��êâ?n´'�;.�§y\±0�"N�©
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�A�Ú½§�X1�Ù0��@�§Äk(½N��m!é�!SN§N��AL�¾<

¯òL�"

��Ä{µ[UÜ?!�?Ú/½?(Oyü�½)A�Y²"Ï�©���UØv§�

ª?1�ON�"

Ä�µe�(½µ|^¥)ü �è¥���©Ä�µ(FRAME) §§´��dBASE

�ª�êâ¥©�§¹k�ü �1�«y�è!�A����¹&E�§ù�ÒU|

^dBASE½FoxBASE+¥�SET FILT TO·-O�Ñ�«^�e���oê§Ù&E�^SET

ALTE TO·-Ú?·-�©�©�¥§�Oê1^***�IP§K^BASIC§SÖ��§(Ü

�Å¼êò�ÅÒ�6YÒ±9��¶¡�k'&EÓþëY�Ñ§��L©��SAMPLED.TXT§BASIC

§SXeµ

OPEN "I", #1, "sampled.txt"

OPEN "O", #2, "result"

RANDOMIZE TIMER

DO WHILE NOT EOF(1)

LINE INPUT #1, line$

IF INSTR(line$, "***") <> 0 THEN

num = VAL(LEFT$(line$, 10))

print #2, line$

ENDIF

i = 1

WHILE i <= num

LINE INPUT #1, line$

index$ = STR$(i)

sel$ = STR$(INT(RND * num) + 1)

line$ = index$ + SPACE$(5 - LEN(index$)) + sel$ +

SPACE$(5 - LEN(sel$)) + line$

PRINT #2, line$

i = i + 1

WEND

LOOP

END

�Åê�«f´�c�m(TIMER)§�Åê������ê8½"

Ä�µ�/ª�µ

? ? ?? ��ê8

�ÅÒ 6YÒ 1�«yè ��¶¡ K ê ......

xxxxxx xxxxxx xxxxxxxxxx xxxxxxxx xxxxxx xxxxxx
l?¿���ÅÒm©§Ö�A��ÅÒ§ÙSN�éA�6YÒ¥��=��Ä¥

���Ò§ù��{�;�
zc?§Ä��æ�"

?§�u�"91 c!92 cæ^dBASE0/FoxBASE+ §S§��EPI INFO �vkÇz§

�Ü©�½vk286±þO�Å§ÙCGA½MDAw«ì�Uw«101Çi"?1dÀJ´

'�Ü·�"93 cÝdu®3A�N�¥¦^§¤k�½¥)e®��286O�Å½ä�¦
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^EGA/VGA w«ì!25 1Çi�Uå§æ^ÇzEPI INFO ´7��§��Ä8�éT^

��?�Úí2A^"|^�©N�L§��.QES©�§��USAS^��?n§Cþ¶�

õ¦^=©§�3�)ÒS§�Ù©�¶�SURV.QES§ÙSN�=~15.3>"

±þ§Seu�Ó�§�Jø
 cêâö�?n���§S§±9�A�EPI INFO

©Û�¬§ù�3/�Y²þ�U
�B�Ñ"

¦^ENTER¹\§)¤êâ©�SURV. REC§K�^u)¤dBASE½FoxBASE+©�§

½SAS!SPSS ©�
"du�Iü �õ§�ò=�L§?\DOS 1?n©�CONV.BAT§

ÙSNXeµ

REM �§S^uòEPI INFO ©�=¤DBASE0"

REM DOS ©�¶�õkl�iÎ§�k�
�½¶Ø��"

convert ANHUI ANHUI 8 Y

convert BEIJING BEIJING 8 Y

convert FUJIAN FUJIAN 8 Y

convert GANSU GANSU 8 Y

convert GUANGDON GUANGDON 8 Y

convert GUANGXI GUANGXI 8 Y

convert GUIZHOU GUIZHOU 8 Y

convert HAINAN HAINAN 8 Y

convert HEBEI HEBEI 8 Y

convert HEILONGJ HEILONGJ 8 Y

convert HENAN HENAN 8 Y

convert HUBEI HUBEI 8 Y

convert HUNAN HUNAN 8 Y

convert JIANGSU JIANGSU 8 Y

convert JIANGXI JIANGXI 8 Y

convert JILIN JILIN 8 Y

convert NEIMENG NEIMENG 8 Y

convert NINGXIA NINGXIA 8 Y

convert QINGHAI QINGHAI 8 Y

convert SHANDONG SHANDONG 8 Y

convert SHANGHAI SHANGHAI 8 Y

convert SHAANXI SHAANXI 8 Y

convert SHANXI SHANXI 8 Y

convert SICHUAN SICHUAN 8 Y

convert TIANJIN TIANJIN 8 Y

convert XINJIANG XINJIANG 8 Y

convert YUNNAN YUNNAN 8 Y

convert ZHEJIANG ZHEJIANG 8 Y

convert LIAONING LIAONING 8 Y

REM �¤���

du���êâ¥¥vk�¶&E§[�ªÜ¿�\\§�Ä�EPI INFO �,¹\�
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B§�§éêâ[?�ö�ØXdBASE0½FoxBASE+§ÏdE^�ö?§)û"�
?n

��B§ò�����Ó�©�¶SURV.REC ( ½Ù§UÄ��©�¶) �\f8¹�=U

¶��A��¶§Xµ

COPY A:SURV.REC BEIJING.REC

ù�c¡��ª=�§SÚe¡�êâÜ¿§SÑ�±gÄ�¤"

Ü¿§SdüÜ©�¤§=é��N^O�!J\ÚäNJ\ÚO�§éA�©�

´ASSE.PRGÚREPL.PRG§ÙSN�µ

? ASSE.PRG

? ? ? rykêâÜ¿å5

set safe off

set echo off

set talk off

sele 1

use

sele 2

use

use bank

zap

set safe on

do repl with ’ANHUI’

do repl with ’BEIJING’

do repl with ’FUJIAN’

do repl with ’GANSU’

do repl with ’GUANGDON’

do repl with ’GUANGXI’

do repl with ’GUIZHOU’

do repl with ’HAINAN’

do repl with ’HEBEI’

do repl with ’HEILONGJ’

do repl with ’HENAN’

do repl with ’HUBEI’

do repl with ’HUNAN’

do repl with ’JIANGSU’

do repl with ’JIANGXI’

do repl with ’JILIN’

do repl with ’NEIMENG’

do repl with ’NINGXIA’

do repl with ’QINGHAI’

do repl with ’SHANDONG’

do repl with ’SHANGHAI’

do repl with ’SHAANXI’
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do repl with ’SHANXI’

do repl with ’SICHUAN’

do repl with ’TIANJIN’

do repl with ’XINJIANG’

do repl with ’YUNNAN’

do repl with ’ZHEJIANG’

do repl with ’LIAONING’

set talk on

retu

§SÄkrêâ¥BANK.DBF�SN��§̂ SET SAFE OFF�½ö��gÄ"5¿ê

â¥BANK�d��SURV.REC©�²CONVERT5§�7L¯k3dBASE½FoxBASE+e

$1
MODI STRU ·-±O\iãPROV ^u�Ñ�¶"

? REPL.PRG

?? ^u?1�Iêâ®o

parameter name

if .not.file("&name..dbf")

retu

endi

sele 1

use &name

num=recc()

use

sele 2

use bank

appe from &name

skip -num+1

repl next num prov with ’&name’

retu

REPL.PRG�ö�küÜ©§=31��«Sé��êâ¥&NAMEP¹Oê§1�Ü

©31�«é®J\�BANK.DBF ë\Oê�P¹?1PROVCþD�"

�PC SAS þ�AUTOEXEC.SAS ©�SN�µ

filename rlink ’d:\sas\saslink\decnet.scr’;

options remote=cterma;

run;

SAS/BASE ¥�SASZRLNK.EXE A?1O�"

3DOS e�½�¸CþCTERMA§X�VAX ÌÅ!:¶�VAX1§K�{é{ü§¦

^DOS ·-µSET CTERMA=VAX1 =�§�½��üÕ�SET ·-(¢�e§dÚ�ë

ìCTERM ¥�READ.ME ?1"

$1STARTNET.BAT þDECnet �§?\SAS§¿3·-1�\·-µ
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SIGNON

XÚJ«ârÚ�-§XÚgÄ?1�§N^?\VAX/VMS SAS§�±¦^�§J�

·-RSUBMIT 
§�
{B§þãL§��3SAS ¥�w«+n·-DM ¥§=Ñêâ8

�§S�µ

libname local ’.’;

filename bank ’d:\surv\bank.dbf’;

proc dbf db3=bank out=local.bank;

run;

dm ’rsubmit’;

libname remote ’[]’;

proc upload data=local.file out=remote.file;

run;

BANK.DBF ´�Iêâ¥§^PC SAS =¤SASêâ8�3LOCAL¥¶=SAS f8¹e§

²VAXÌÅSAS PROC UPLOAD �¤êâ=Ñ"

�L©Û§S�µ

/************************************************

IKµ��÷¿ÝN�©/«!©�°£ã©Û

�öµ¥)Ü¥)ÚO&E¥%

FÏµ1994 c1 �

�¬µSAS/BASE

L§µDBF!FORMAT!DATASETS!TABULATE

***********************************************/

title1 ’1993 cÝÅ���Ø��ºN�®oL’;

proc printto print=’d:result’ new;

run;

dm ’rsubmit’;

libname remote ’[]’;

options ls=130 ps=300 nodate formchar=’ ----------’;

options missing=’ ’ nocenter mprint;

proc format;

value yesno 1=’´’ 2=’Ä’;

value ssfmt 1=’��’ 2=’4�’ 3=’ Ñ�’;

value i 1=’�?’ 2=’/½?’ 3=’ «{?’;

value ii 1=’S�’ 2=’	�’ 3=’ O��’

4=’��’ 5=’¥��’ 6=’ ú�’

7=’�&ú�’8=’�Ç�’ 9=’ �n�’ 10=’Ù§’;

value iii 1=’ó<’ 2=’à¬’ 3=’ �<’

4=’���’ 5=’ZÜ’
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6=’�N’ 7=’û�ÑÖ’

8=’lò>’ 9=’Ã��ö’ 10=’Æ)’ 11=’Ù¦’;

value iv 1=’ú¤’ 2=’N�’ 3=’�g¤’

4=’g¤’ 5=’û�5���x’;

value sat 1,2=’÷¿�÷¿’ 3=’��’

4,5=’Ø÷¿éØ÷¿’6=’v�>’;

value vi 1,2=’Ð�Ð’ 3=’��’

4,5=’ØÐéØÐ’ 6=’`ØÐ’;

value viii 1,2=’Ð�Ð’ 3=’��’

4,5=’ØÐéØÐ’ 6=’v�>’;

value ix 1,2=’&?�&?’ 3,4=’ Ø&?éØ&?’

5=’`ØÐ’;

value value 1=’50 �±e’ 2=’50-’3=’100-’

4=’200-’ 5=’500 ±þ’;

value for 1=’Ñua-’ 2=’ ����BÚì�’

3=’ú%Ø@ýw¾’ 4=’É<K�’ 5=’V«�’

6=’��¢�’;

value act 1,2=’áýÂÚ¯�ò�’ 3=’ìdG
a’

4=’GÜ©a’ 5,6=’ í`LÚvkáý’;

value $prov ’Kanhui’ ,’ANHUI’=’S �’

’Abeijing’ ,’BEIJING’=’�®½’

’Mfujian’ ,’FUJIAN’=’4ï�’

’Zgansu’ ,’GANSU’=’[��’

’Sguangdong’,’GUANGDON’=’2À�’

’Tguangxi’ ,’GUANGXI’=’2Ü’

’Wguizhou’ ,’GUIZHOU’=’B²�’

’Uhainan’ ,’HAINAN’=’°H�’

’Chebei’ ,’HEBEI’=’à��’

’Hheilongj’ ,’HEILONGJ’=’ç9ô�’

’Phenan’ ,’HENAN’=’àH�’

’Qhubei’ ,’HUBEI’=’���’

’Rhunan’ ,’HUNAN’=’�H�’

’Jjiangsu’ ,’JIANGSU’=’ô��’

’Njiangxi’ ,’JIANGXI’=’ôÜ�’

’Gjilin’ ,’JILIN’=’3��’

’Eneimeng’ ,’NEIMENG’=’S��’

’bningxia’ ,’NINGXIA’=’wg’

’aqinghai’ ,’QINGHAI’=’�°�’

’Oshandong’ ,’SHANDONG’=’ìÀ�’

’Ishanghai’ ,’SHANGHAI’=’þ°½’

’Yshaanxi’ ,’SHAANXI’=’ñÜ�’

’Dshanxi’ ,’SHANXI’=’ìÜ�’
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’Vsichuan’ ,’SICHUAN’=’oA�’

’Btianjin’ ,’TIANJIN’=’U9½’

’cxinjiang’ ,’XINJIANG’=’#õ’

’Xyunnan’ ,’YUNNAN’=’�H�’

’Lzhejiang’ ,’ZHEJIANG’=’úô�’

’Fliaoning’ ,’LIAONING’=’�w�’;

run;

%macro format;

class prov rprov ss _numeric_;

keylabel n=’Oê’ all=’ÜO’;

format ss ssfmt. n1 i. n2 ii. n3 iii.

n4 iv. n5 sat. n6 vi. n7

n8 viii. n9 ix. NA NB NC ND sat.

NE0 yesno. NE1 yesno. NE2 yesno. NE3 value.

NF0 yesno. NF1 value. NF2 for. NF3 act.

NG0 yesno. NG1 value. NG2 for. NG3 act.

prov rprov $prov.

%mend;

%macro table(a,b,box);

table &a all,all &b*(n pctn<&a all>=’� %’*f=5.2

pctn<&b all>=’1 %’*f=5.2)/rts=16 box=&box;

%mend;

data remote.tran;

set remote.file;

length rprov $20.;

if prov=’ANHUI’ then rprov=’Kanhui’;

if prov=’BEIJING’ then rprov=’Abeijing’;

if prov=’FUJIAN’ then rprov=’Mfujian’;

if prov=’GANSU’ then rprov=’Zgansu’;

if prov=’GUANGDON’ then rprov=’Sguangdong’;

if prov=’GUANGXI’ then rprov=’Tguangxi’;

if prov=’GUIZHOU’ then rprov=’Wguizhou’;

if prov=’HAINAN’ then rprov=’Uhainan’;

if prov=’HEBEI’ then rprov=’Chebei’;

if prov=’HEILONGJ’ then rprov=’Hheilongj’;

if prov=’HENAN’ then rprov=’Phenan’;

if prov=’HUBEI’ then rprov=’Qhubei’;

if prov=’HUNAN’ then rprov=’Rhunan’;

if prov=’JIANGSU’ then rprov=’Jjiangsu’;

if prov=’JIANGXI’ then rprov=’Njiangxi’;

if prov=’JILIN’ then rprov=’Gjilin’;

if prov=’NEIMENG’ then rprov=’Eneimeng’;
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if prov=’NINGXIA’ then rprov=’bningxia’;

if prov=’QINGHAI’ then rprov=’aqinghai’;

if prov=’SHANDONG’ then rprov=’Oshandong’;

if prov=’SHANGHAI’ then rprov=’Ishanghai’;

if prov=’SHAANXI’ then rprov=’Yshaanxi’;

if prov=’SHANXI’ then rprov=’Dshanxi’;

if prov=’SICHUAN’ then rprov=’Vsichuan’;

if prov=’TIANJIN’ then rprov=’Btianjin’;

if prov=’XINJIANG’ then rprov=’cxinjiang’;

if prov=’YUNNAN’ then rprov=’Xyunnan’;

if prov=’ZHEJIANG’ then rprov=’Lzhejiang’;

if prov=’LIAONING’ then rprov=’Fliaoning’;

run;

proc datasets library=remote;

modify tran;

label prov =’�½¶’ rprov=’�½¶’

name =’��¶¡’ id1=’��?Ò’

id2 =’¾<?Ò’ ss =’¾<aO’

n1 =’3=?��’ NE0=’´Ä÷'X’

n2 =’3=�Ò�’ NE1=’���ó’

n3 =’Ì���’ NE2=’¥mÂr’

n4 =’¤^|G�ª’ NE3=’÷<d�’

n5 =’�)ÑÖ�Ý’ NF0=’xaÔ’

n6 =’�)�Eâ’ NF1=’xrd�’

n7 =’o¬ÑÖ�Ý’ NF2=’xr�Ï’

n8 =’o¬�Eâ’ NF3=’xr�Ý’

n9 =’���þ´Ä&?’ NG0=’��’

na =’!Ò?�Ý’ NG1=’��d�’

nb =’���Ý’ NG2=’���Ï’

nc =’��ô ’ NG3=’���Ý’

nd =’�¸¥)’

;

format ss _numeric_ 20.;

run;

proc tabulate data=remote.tran f=6. noseps;

%format;

%table(rprov,n1,’ ’);

%table(rprov,n2,’ ’);

%table(rprov,n3,’ ’);

%table(rprov,n4,’ ’);

%table(rprov,n5,’ ’);

%table(rprov,n6,’ ’);
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%table(rprov,n7,’ ’);

%table(rprov,n8,’ ’);

%table(rprov,n9,’ ’);

%table(rprov,na,’ ’);

%table(rprov,nb,’ ’);

%table(rprov,nc,’ ’);

%table(rprov,nd,’ ’);

%table(rprov,ne0,’ ’);

%table(rprov,nf0,’ ’);

%table(rprov,ng0,’ ’);

run;

proc tabulate data=remote.tran f=6. noseps;

where ne0=1;

%format;

%table(rprov,ne1,’÷'Xö©a’);

%table(rprov,ne2,’÷'Xö©a’);

%table(rprov,ne3,’÷'Xö©a’);

proc tabulate data=remote.tran f=6. noseps;

where nf0=1;

%format;

%table(rprov,nf1,’xaÔö©a’);

%table(rprov,nf2,’xaÔö©a’);

%table(rprov,nf3,’xaÔö©a’);

proc tabulate data=remote.tran f=6. noseps;

where ng0=1;

%format;

%table(rprov,ng1,’��ö©a’);

%table(rprov,ng2,’��ö©a’);

%table(rprov,ng3,’��ö©a’);

run;

þã§S¥§LIBNAME REMOTE ’[]’; �é3VAXÅ)¤��Ü6¥¶"§SÄk?1

�ªÚ÷½Â§¿¦^Çi§N^�é{B§�
wÙ$1�äN§S§K3OPTIONS�é

¥�½MPRINT�<"5¿�¶3äN¦^�§3���Ç�©Ñc\
��A-Z��SÒ§

ù��Ñ�´Uì�I�«©�§��ªzL§�`²�±Ó��½§Ù§X/Ð0!/�

Ð0�a�Ü¿�´Xd"TABULATE �À�¥AO�½
ëêFORMCHAR=’———-’ ù

��Ñ�L´��ÚOÆÖþ¤S.¦^��ª§L§�^WHERE �é�½?nÎÜ^

��êâf8"

�������®o�ÑL"

$1RSUBMIT�§E^SIGNOFFéXÚE "

Ù§�Y�´�1�§XÜ¿¤��dBASEêâ¥©��§�|^EPI INFO�CONVERT

õU��=�SAS�êâÚ§S§E,^VAX/VMS SAS"��UduXÚm��É§=¤�
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§S3$1�¬��
�Ø¶��±²SPSSX��ªDÑ§?|^SAS PROC CONVERT"

©Û�w�>�§¢S´±þó���("
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§17.1 ÚOã/�ã/�ª

ã/´��£ãÚÐ«Ãã§ùpÑJ�eã/��ª§��0�A«k�L5�

^��XSAS!SPSS!Stata±9AutoCAD!Harvard Graphics�?n�{"§�þ�)¤HP�

£ã�ª(HPGL)§WordPerfect 5.1æ^¢^§SGRAPHCNV. EXE ò�=�.WPG�ªøi

u©�"ÇzAutoCAD �SAS/GRAPH�U
\5Çi§~^��ªkµ
CGM ANSI Computer Graphics Metafile

CGM CGM Harvard Graphics

CGM CGM Lotus Freelance Plus

PCX PC Paintbrush Bitmap

TIF TIFF Bitmap

BMP Windows Bitmap

WMF Windows Metafile

(E)PS (Encapsulated) Postscript

DXF Autocad DXF file

PLT Hewlett Packard Graphics Language
BMP´WINDOWS PAINTBRUSHæ^��ª§TIFF´FAXDÑ¥�IO§dõê×£

ì|±"MS Word|±��ª´.IMG"PostScript´dAdobe mu��«�£ã�ó§±©�

/ªdIOÑÑ��)º"EPS �´^©�©��Ñ��ã/"XWordPerfect |±��

ªkµ

Compuserve GIF *.gif

JPEG *.jpg

Bitmap *.bmp

Computer Graphics Metafile *.cgm

Encapsulated Postscript *.eps

HP Graphics Language *.hpg

PC Paintbrush *.pcx

Sun Rasterfile *.ras

Tagged Image Format *.tif

WordPerfect Graphic 1.0 *.wpg

WordPerfect Graphic 2.0 *.wpg

X Bitmap *.xbm

X Window Dump *.xwd

§17.2 ÚO±ã�¢y

§17.2.1 SAS/GRAPH

SAS �ã/�¬´��õUr��ã/óä�§±e{0ÙõU§�[SN�ë

�SAS/GRAPHÃþ"SAS ��)$©Eã/§CHART�)R�½Y²^ã(��ã)!áN

499
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ã!�ãÚ(/ã"PLOT ±�z*	Cþm�ã/"

SAS ±ã�é��©�na§§�Ñk´L�À�µ

©����éµTITLE(IK)!FOOTNOTE(�5)!NOTE(N5)"

�O���éµAXIS(ã¶)!LEGEND(ã~)!PATTERN(ÒK)!SYMBOL(ÎÒ)"

XÚ���éµGOPTIONS(±ãÀ�)"

Ù§XANNOTATE=ã/¥¦^�5ºêâ8§BY �«©a"

FONTS3SASHELP¥¥§́ �X�i.�¶¡!a.!£ã!�#FÏ�&E"ANNOTATEê

â8�¹
�
·-½¼ê§�«SAS/GRAPH Orã/��J§X3ã/¥O\IÒ§3

/ã¥��ÎÒÚ¢½¶§^�ë�ü�:§/¤EÜã/"

±ãL§Ì�kµ

GANNO �ÑÑN5êâ8ã/"

GCHART ��)R��Y²^ã(��ã)!áNã!�ãÚ(/ã"Oê�±´ªê!

\ÈªêÚz©ê§Ú�þ�"

GCONTOUR �Ó+ã§^���ã«L�n�êþ'X"

GDEVICE �u�ÚUCã/�����ëê"

GFONT ��)½w«i/"

GIMPORT �Ñ\Ù§^�½Å.�ã/�SAS/GRAPH§Ñ\�ª´O�Åã/��

©�(compter graphics metafile, CGM)"SAS ����±�)CGM �ª�©�"

GKEYMAP ��)��N�Ú� ã"

GMAP��)w«,Cþ�/�Cz�ü�(choropleth)½n�( block, prism,Úsurface)

çÚ/ã"

GOPTIONS �w«ã/À��L"

GPLOT, GPRINT ��PLOTÚPRINTéA�L§"

GPROJECT �ò�/�I�êâ=����IXe�êâøGMAP¦^"

GREDUCE �~�^u±ã�:ê"

GREMOVE �Ü¿/ãêâ8¤½Â¡Èü�§/«�>.�Þ�"

GREPLAY �wÚ+nã/8¹�§Ó��)wçÚ/ã���Ú"

GSLIDE �w«dTITLE!FOOTNOTE ÚNOTE�é�)�©�!��ã§Ó��±w

«dN5êâ8�)�ã/"

GTESTIT ��)n�ã/§±Jø���½�k'&E"

G3D ��)n�ã/"

G3GRID �é©ÙØ5K�êâ:?1��§�)G3D½GCONTOUR �êâ8±±�

n�L¡½Ó+ã"

SAS�ã/I�^uw«ã/§XÓÙ§I���§�± �"¦^�Äk�½GWINDOW

À�§3·-1þ¦^�I��\·-GRAPH1..4 < libref> catalog-name<.entry-name><.GRSEG>"

3ã/w«��þw«ã/7L�«ã/��¶§ù�±ÏLGOPTIONS�À�DEVICE=

�¤"3PC Åþw«ÌÅ�ã/�²SAS/RTERM!SAS/CONNECT ½ã/©�(graphics

stream file, GSF)§3VMSe�N\PC§KAíØ£��1��(carriage control)"e¡´��

^~µ

$ANALYZE/RMS/FDL myfile.ext

$EDIT/FDL filename
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MODIFY RECORD CARRIAGE_CONTROL NONE

MODIFY RECORD FORMAT UNDEFINED

EXIT

$CONVERT/FDL filename myfile.ext newfile.ext

3newfile.ext N�PC �§¦^�?���(COPY/B ©�¶) x���"

GSF �ª�/¤I�±e·-µ

FILENAME GSASFILE ’MYFILE.EXT’;

GOPTIONS DEVICE=��¶GAACESS=GSASFILE NOPROMPT HANDSHAKE=NONE;

eSC
SAS/CONNECT§ÌÅ�ã/�3PC Å�ªàþw«§ÄkAsignon§,��

§J�(RSUBMIT)�éGOPTIONS DEVICE=GRLINK;ÙgJ�(SUBMIT)�éGOPTIONS

DEVICE=��¶"

,	§�)CGM �ª©��·-´µ

FILENAME GSASFILE ’myfile.ext’;

GOPTIONS DEVICE=��¶GACCESS=GSASFILE;

DEVICE=HP7470´�éü«ôÚ�§HP7475k8«ôÚ§HP7220kl«ôÚ§HP7550

^uhardware polygon fills"

�)EPS �ª©��·-´µ

FILENAME GSASFILE ’myfile.ext’;

GOPTIONS DEV=PSEPSF GACCESS=GSASFILE GSFLEN=80;

��¶��±´DEVICE=PSLEPSF"

�)TIFF �ª©��·-´µ

GOPTIONS DEVICE=��¶GACCESS=GSASFILE GPROTOCOL=SASGPASC GSFLEN=80;

,	§¦^SAS/QC �)�þ��ã"

CAPABILITY �)£ãÚOþ§ïÄÉ�L§��O�ÉÓ§^uL§��"

CUSUM �)\ÈÚª��ã"

ISHIKAWA �)~eã"

MACONTROL �)£Ä²þ��ã"

PARETO �)Pareto ©Ùã"

SHEWHART Shewchart ��ã"

=~17.1>ìÀ�)�]�ª³¡©Û

�n{0[1]ª³¡©Û���£8©Û3/êÆ/�0¥�A^"3/�t&¥§ÿ�

,�/«�¡ÈþNõÿ:�/�êâ§I�ÏLù
/�êâ§
)ù¬/«,«/�

A��Czª³¿éÑ§�É~Ü §±�Ï
)ù�/�þ�¶K©Ùª³!é¶��

Ú��Ïé¶N"

ª³¡©Û�äN�{´µ¦�ª³¡5%C�©êâ§=éu�½��©êâ¦£

8¡§2|^£8¡�Czª³±9T¡��©êâ��É§Ý§5©Û/�A�

��~ª³ÚÉ~Ü "

~^õ�ª¼êÚn�¼êL«ª³¡§�±cö�~^"õ�ª�gê�âêâ�

A:½§�gõ�ª��²¡§�gõ�ªK��Ô¡!V¡½ý¥¡"

±�g�~§,/��n�:(xi, yi) þ�êâ�zi§�gª³¡´3õ�ª

z̃ = c0 + c1x + c2y + c3x
2 + c4xy + c5y

2
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¥¦�¦
∑

(z̃ − z)2 ���z̃ = ĉ0 + ĉ1x + ĉ2y + ĉ3x
2 + ĉ4xy + ĉ5y

2§̂z¡�ª³�"

?1ª³©Û§Q�±
),/�,/�A���NCz5Æ§��±âÑÛÜÉ~"

Uì�½�ª³m�xÑª³¡���ã5�Nª³Cz§±9d�{��������

ãldÙ��ÚCzG��äÛÜÉ~"

yéìÀ�)�Ç]�ª³©Û§8�´w�e)�Ç¥�oª³§̂ �©êâ±ã§

ÎÃ5Æ§¦^àa©Û�wÑU)�Ç�p$§�/«�©�@�a¥§æ^�A¡©

ÛÚ±�Ó+ã§U?�Ú²(Ùª³"

¶¡: ART

IK: ìÀ�)�Ç]�©Û

SAS�¬: GRAPH

XÚ: VAX

'�i: GRAPHICS GCONTOUR G3GRID AXIS LEGEND

L§: GCONTOUR G3GRID

êâ: ìÀ�)�Ç]�©Û

��: ¥)ÜÚO&E¥% ?UFÏ: 17DEC92

ë�:

Ù¦:

/* ã/�¸��*/

options ps=500 nocenter nonumber nodate;

/* ¦^Çii¥*/

libname gfont0 ’hanzifont:’;

libname sas ’[]’;

/* Ö�êâ*/

data tan;

infile cards dlm=’,’;

input fert name $ y x; /* x y X²�Ý�*/

cards;

1.42, Ù£{, 36.79, 117.38

1.82, ��{, 36.48, 116.80

1.88, ²Ò{, 36.20, 116.41

2.82, L�{, 37.02, 117.20

2.47, ûà{, 37.32, 117.20

1.67, �H{, 35.86, 119.84

... ... ... ... ... ...

/* �A¡©Û*/

proc rsreg data=tan out=rstan;

id name;

model fert=x y /predict residual;

run;

proc print data=rstan;run;
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/*¯�àa©Û§(J�^u±�Ó+ã*/

proc fastclus data=rstan maxclusters=6 out=fstan;

where type eq ”PREDICT”;

id name;

var fert;

run;

/* U/«�<*/

proc print data=fstan;

run;

/* UaO�<*/

proc sort data=fstan;

by cluster;

run;

proc print data=fstan;

run;

/* O�5ºêâ*/

data county1;

length text $40 function color style $ 8;

retain function ’label’ xsys ysys ’2’ hsys ’3’ when ’a’;

set tan; /* �©�*/

color=’blue’; size=3;

text=’J’; position=’5’;

style=’Special’;

output;

text=name; position=’0’; color=’green’;

style=’k’; size=1.5; /* oNÇi*/

output;

text=compress(fert); position=’2’; color=’green’;

style=’swissb’; size=1.5;

output;

run;

data county2;

length text $40 function color style $ 8;

retain function ’label’ xsys ysys ’2’ hsys ’3’ when ’a’;

set rstan; /* �A�*/

fert=int(fert*100+0.5)/100;

where TYPE eq ”PREDICT”;

color=’blue’; size=3;

text=’J’; position=’5’;

style=’Special’;

output;

text=name; position=’0’; color=’green’;
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style=’k’; size=1.5; /* oNÇi*/

output;

text=compress(fert); position=’2’; color=’green’;

style=’swissb’; size=1.5;

output;

run;

/* ±ã©�*/

goptions device=hp7470 gsfmode=replace border;

filename or ’art1.plt’;

filename rs ’art2.plt’;

axis1 label=(’Longitude’);

axis2 label=(’Latitude’);

legend1 label=(j=c ’Fertility’);

legend2 label=(j=c ’Response Surface of Fertility’);

title f=h1 ’ìÀ�)�Ç]�©Û’;

footnote j=r ’CHSI/MOPH’;

** �©êâ;

proc g3grid data=tan out=tangrid;

grid y*x=fert / naxis1=40 naxis2=40;

run;

goptions gsfname=or;

proc gcontour data=tangrid;

plot y*x=fert /levels=1.03 to 3.76 by 0.5 join

vref=34.65 to 37.98 by 0.5

href=115.12 to 122.42 by 0.5

haxis=axis1 vaxis=axis2 legend=legend1

annotate=county1;

run;

** ©Ûêâ;

proc g3grid data=rstan out=tangrid;

grid y*x=fert /naxis1=40 naxis2=40;

run;

goptions gsfname=rs;

proc gcontour data=tangrid;

plot y*x=fert /levels=1.33 to 3.58 by 0.5 join

vref=34.65 to 37.98 by 0.5

href=115.12 to 122.42 by 0.5

haxis=axis1 vaxis=axis2 legend=legend2

annotate=county2;

run;
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�
��ÇiÖ�§êâ¥¦^ÏÒ©�§§S¦^�éINFILE CARDS 5Ö�"Çi

i¥�ugfont0¥§±ã�IKæ^
�yN§5ºêâ8¥�¹
�3Ó+ã¥J\&E

���!ôÚ!iN�§ùpr(JÑÑ�ã/©�"§S�¡�Ü©´^5±�/ã�§

d?lÑ"5¿§S¿vk¦^GPROJECT L§é²�Ý�?1=�"

§17.2.2 SPSS/PC+

éã/Ü©�?n'�{z§§���Harvard Graphics �^��ë�lÚ\�A�

õU"SPSS/PC+�PkgC�GRAPH-IN-THE-BOXã/Ó¼§S§�U�Ashton-Tate�Map-

Master(Ü"ã/�¸���{�SAS��§=3SETc\�ã/I�(i1G)§�'�{ü§

Xµ

GSET PACKAGE HARVARD /HIGHRES ’C:\SPSS\GRAPHICS\gfile’ /LOWRES=OFF.

|^GSHOW.·-�±���c�ã/��"

=~17.2>SPSS/PC+%@¦^Harvard Graphics^��±ã§HG ^��±�3SPSSf

8¹§�3DOS�´»¥½�"HARVARD.INC ´��;.�^~§§S$1(å�ò)

¤Harvard Graphicsã/©�"§S�c�Ü©�BASETEST.INC�Ó§�ãÜ©��é´µ

GRAPH BAR=MEAN(SALARY82) BY GRPAGE.

X15Ù¥�0�§§S�c�Ü©ÄkÖ\�Lêâ§UCþ½Â"��§|^RECODE

éc#©|§2|^VALUE LABELS �é�ØÓ�©|�?1`²"��§¦^GRAPH�

éUìc#©|±ÑSALARY82 þ��^ã"

y|^þã¹Ä©�UY$1Xe�-µ

SORT CASES BY grpage.

GRAPH /PACKAGE HARVARD /PIE grpage.

GRAPH /BAR COUNT BY SEX.

GRAPH /LINE COUNT BY GRPAGE.

GRAPH /BAR MEAN (SALARY79 SALARY80 SALARY81 SALARY82) BY GRPAGE.

GRAPH /LINE COUNT BY GRPAGE.

1�éE,´Uc#|üS§1�é±5O�^ã§1né±ò�ã§1oé´'uc#ã

±Ac�ó]þ�ã( EÜ^ã) §1Êé´�c#ãªê^ã"SPSS/PC+z±��ã�§

XÚgÄ?\HG^�§3¶4þw«±Ñ�ã/§UY����w«ë\±ã�S���

®?\HG§d�3HG���eÑ\IKÚ?»§̂ F2ýüã/§̂ S�Ñ�.CHT�ª�ã/

©�"

§17.2.3 Stata

Stata�ã/õU31³Ù1n!®�
�õ�0�§Stata ����ãékA:§̂ u

'�êâ�©Ù�¹§x��¶§3k*	�/���á�§aqu((�Ì�"��^/

ããE^graph·-�¤§~(ÜBox�Ñ§*	:éõ�Ñyç«§ù��^jitter(#)À�

�«E�:ê§Xjitter(2) L«^ü�:L«��*	"~µ

graph temjuly, by(region) oneway

graph temjuly, by(region) oneway box

e3graph ·-¥�½saving(©�¶[,replace])§K�±r3w«ìþ�ã/±©�/ª

�Ñå5§·-¥�REPLACEÀ���éÓ¶©�?1CX"ã/©���^.GPH�*Ð§
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§�±=¤LOTUS1-2-3 �ª�ã/©�(.PIC )§2²WordPerfect 5.1 �Graphcnv.EXE óä

=¤.WPG©�"��òã/±HPGL�ª�Ñ"Xstata�Æ�þk��ã/©�(PIE.GPH)§

¦^±e·-r§Ñ\HPGL ©�"

C:\STATA>gphpen pie /opie /dhp7470ls

)¤��©�qU²WordPerfect�graphvcnvóä=¤.WPG�ª"

q�3UNIXe§¦^±estataÚUNIXXÚ·-µ

. graph x, histogram saving(myfile)

. exit

unix% gphpen -dps -omyfile myfile.gph

unix% lpr myfile.ps

KòCþx���ã±PostScript�ªÑÑ��<Å"

§17.2.4 Harvard Graphics

{¡HG§~^u±�ÚOã§X�ã!�ã!��ã§�±´��½n�¿éù
ãU

J\�«?»"T^��A:¦^{ü§ØØ´;��;�ÚO½O�Å<
Ñ·^"T^

��rõ�ã/�¤��©�§zm��½�m3¶4þw"HG 3.0 ®kõUà��Ã

Ä±ãóä§�|±àI",	§SPSS/PC+ �êâ±ãõU��Harvard Graphics éÜ¦

^"

HG��äkêâ?n�õU§éu�mS�êâ�?ncÙ�B§���½�m«m§

XÚ)¤��mm�þ�êâ"HG|^�S��êâ�±�E#�S�§ù�:�>f�L

é�q"HGØ
|^XÚJø�êâ¹\õU	§HG|^�	ÜêâkLotus!ASCII!dBASE!MS-

Excel"HG�UÑ\Lotus!MS-ExcelÚ.CGM�ª�©�"

�Ü©�ã/ÑÑ��HGÑ|±§XIBMXÚã/�<Å!EPSON:
�<Å!HP�

XÚ-1�<Å±9±ã¤�"

�
�B�ã§HGJø
�þ���§SÚÎÒ¥!ã/µe(gallery)�§�ã���

��N\ù
µe§Ñ�?U=¤#ã"HG�Jø
÷·-ö��õU§aqu118Ù0

��WP5.1§Äk$1MACRO.COM§̂ Alt-0èü�½÷ö�P¹©�¶§2?\HGÚ?1

Ï~�ö�§ö��SNgÄP\©�¥§E^Alt-0NÑ��èü¿ÀJUnloadòÑ"e�

gHG$1�ÀJ÷ü«=�"HGJø
����ü«§S§éuHG��[�0�±9HG

for WINDOWS�ëk'©z"

±HG2.30�~§XÚSC(å�HG8¹�§3DOSJ«e�\µ

C:\ >CD HG

C:\HG> HG

K?\XÚ§N\ã/©�SPSS HVD.CHT§ÀJèü���i1½êi?\�A�õ

U§�õUÀJ��±²àI�¤"ÙõU��)��#ã!?\/?6ã/!¶4�ã/ã

5!�/�/íØã/!Ñ\/ÑÑã/!��ã/ÑÑ!��èü!ãþèü!��!òÑ"

1�g$1½ëêI�UC�§ÀJSetupõU"

XÚ3��Ï¦^F1§ÀJF2òw«ykã/§ÀJF3�$1A^§S§ÀJF4?1ã

/¥�©i©�u�§ÀJF8?1ã/A5À½"

þãé�
Ù§�õU���`²§XˆGL«Öã/©�!̂ S�Ñ©��§|^HG�

3��Ï�±¼�ù
&E"
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HG�ã/©�*Ð¶���.CHT§SPSS/PC+�ã/¶�SPSS HVD.CHT"|^§�Exportõ

U�±rã/ÑÑ�	Ü©�§HG2. 3|±�	Üã/©��ª�Professional Writer(PW)!Encapsulated

PostscriptÚHPGL§éu1�«�ª§�±3PW^�¥|^*G·-rã/Ú\©�¥¢1

ã©¿ü§1�«!1n«�ªÑÑã/£ã©�§1n«=´ÙG�.PLT�ª§U²WP

5.1 GRAPHCNV.EXE óä=¤.WPG�ª\±¦^"

§17.2.5 AutoCAD

AutoCADA^uDOS!Extended DOS!OS/2!Macintosh!Xenix!Unix!Aegis9VMSXÚ"

Ù1���$1u80386ÚDOS3.30±þ��J\AutoCADm±XÚÚp?�.*¿(AME)"AutoCAD

±ã^��´��A^2��±ã^�"§õUr�§���mûÐoN§T^�rã/

��¢N5?n§k'�VgÚ�{§®�Ù¦#���±ã^�XHarvard Graphics 3.0¤

áÂ§^�;�Jø
gC�?§�óAutoLISP"^�Jø�^r�ã�¢N( object) ½

ã/��kµ��(lines)!�(Circles)!�(Arcs)!©�(text)�§^u��!n�ã/���"

��?1�E,�ö�§Xã�(layer)?1õ�ã/�U\§����¡©��"�k�

©i?6^�@��¬ö�(blocks)"ã/�²��½àIì(mouse)½ã/Ñ\�(tablet)Ñ

\"ã/�±�©i@�Þ�(erase)!£Ä(move) !º�(mirror)!
�(array)!��(copy)!

 �(zoom)!~Ä(pan)Ú�\(insert)�?6"d?)ÒS�´T^�¤^�·-"^�äk

-<÷¿�ÑÑ�J§�3:
Ú-1�<Å!±ã¤þÑÑ"���<)¤.PLT ©�"

Ù.DXFÚ.PLT©�þ�=¤WordPerfect 5.1 ã/©�"

y±AutoCAD 2.6 �~§�^��SCu8¹ACAD ¥§�UXeö�?\µ

C:\ >CD\ACAD

C:\ACAD>ACAD

ù�§ÑyXÚÌèü"

A U T O C A D

Copyright (C) 1982,83,84,85,86,87 Autodesk, Inc.

Version 2.6 (4/3/87) IBM PC

Advanced Drafting Extensions 3

Serial Number: 97-835365

NOT FOR RESALE

Main Menu

0. Exit AutoCAD

1. Begin a NEW drawing

2. Edit an EXISTING drawing

3. Plot a drawing

4. Printer Plot a drawing

5. Configure AutoCAD

6. File Utilities

7. Compile shape/font description file

8. Convert old drawing file
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Enter selection:

ÀJ6´©�A^èü§k±e�ÀJ"

File Utility Menu

0. Exit File Utility Menu

1. List Drawing files

2. List user specified files

3. Delete files

4. Rename files

5. Copy file

Enter selection (0 to 5) <0>:

ÀJ0KòÑXÚ§ÀJ1½2K?1ã/�?n§d�e���)¤�ã/§K�\END

·-§ÄK^QUIT�ï§ù�£�XÚÌèü"¦^SAVE·-K�±>±ã>�Ñ"AutoCAD

�ã/©�±.DWG���M"þã©�ö��èü��±d·-�ªe�FILESõU5¢

y"

AutoCAD�±�Éd��!àI½êiz¤����Ñ\"3¶4.Ü�Command: J

«e§�\�õU�A�·-"�^Ins r1I�uèü�þ§^1Iþe£Ä§±��½

£��ÀJ"�1�g·-��E�1T·-§K==�\��½£��=�"�¢ï�

\�·-§E�^Ctrl-C"¦^HELP ½º·-§K��Ñ¤k·-��{Ú)º"

ã/�é8I�ö�§kgC��½§AutoCAD Î¯µ

Select objects or Windows or Last:

ù��^n«�{½ µ

. (point) ¡��Ñ8I"XÚ×£ã/§½ÑIPk¦i�¢N"

M (multiple) #N�g?1õ�¢N�ÀJ§U£���©½ !ö�"

W (window) #N�½�¹I�S¤k�¢N"

AutoCAD ½ �{küa§1�a´ýé�I(World Coordinate System. WCS)§1�

a´^r��é�I(User Coordinate System, UCS)§cM±@ÎÒ"

ýé�I´�I�¢S�§12.5, 3 L«x=12.5, y=3"

�é�Ic�±@ÎÒ§d(10,4.5)å�é�I�@2,-3.5�:´(12,1)"

4�IcE�±@ÎÒ§d(10,4.5)å4�I�@5¡30L«#:å(10,4.5)�5�ü §�Ý

�30Ý"éun�ã/¥�:§O\���Z  �§Xµ

ýéµ2,13,6

�éµ@2,3,1

AutoCAD U¦^���:�«ÈK@��I§Xµ.X L«3±��·-¥Ø�¦�

½X�I��"Ù§�½:�{Xµ



§17.2 ÚO±ã�¢y 509

CENter of circle (CEN,�%) END point of line (END,��à:)

INSertion point (INS,�\:) INTersection point (INT,�:)

MIDpoint of line (MID,¥:) NEArest point (NEA,�C:)

a NODe (NOD,!:) the PERpendicular (PER,R�)

The QUAdrant (QUA,�Ý) TANgent to a circle (TAN,��)
é���«�{§:L«��é�§M L«õ�é�§L L«�C�é�§W L«I

�S�é�§CL«��I�¥�é�"A/R/UL«é�O/~�/��UÄ"?1íØö�

�§¶4�±x(REDRAW) ±��÷¿�w«�J"

¶4�ã^1I�½àI��3¶4þ£Ä"¦^��ö��§PgUp�PgDnü��^

uN�1I£Ä��Ý"ÀJ:�§��½£��(@§¦^end��ï"

����©�¦^·-MSLIDE§��©�^*Ð¶.SLD§*	��©�¦^·-VSLIDE"

yk��©�BAR.SLD!LINE.SCR±9PIE.SLD§�^±e��{?u1?n·-©�THREE.SCRµ

Command: EDIT

File to Edit: THREE.SCR

¢Sþ´N^DOS EDLIN ?1?6"Ï��±3DOS ?6THREE.SCR©�"

1: VSLIDE BAR.SLD

2: VSLIDE *LINE

3: DELAY 2000

4: VSLIDE

5: VSLIDE *LINE

6: DELAY 2000

7: VSLIDE

8: VSLIDE *PIE

9: VSLIDE

10: DELAY 3000

11: RSCRIPT

Ù¥��©�c¡�(ÒL«r��©�N\S�§ü«�!��m§DELAY L«ò�"

3AutoCAD ¥N^�{Xeµ

Command: Script

File name: THREE

=�?1Ew«§^ˆCK¥äw«"

AutoCADU?1�
�Ä��DOSö�§XµDIR§DEL§TYPE§̂ UTILITY�CATALOG

?1°�8¹w«"��^SHELL ·-�£DOS XÚ"

N^AutoLISP ?��§SaqLISP �ó�¦^§=¦^·-µ

(load ©�¶)

ã/��©��)¤¦^EXFOUT·-"

Command: DXFOUT

File name: ©�¶

ÑÑ�©���^DXFIN Ö\AutoCAD"AutoCAD XÚJø
��¦^ã/��©�

���BASIC §S"ùp�'%Ùé WordPerfect �=�"¦^±ã·-PLOT �òã/

±Ñ½±©���å5§)¤�©��HPGL �ª§*Ð¶�.PLT"
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LaserPlotter 1.3 for HP LaserJet (C) Copyright 1986 Insight Development Corp.

Settings Files Go Configuration Exit

Get/Save/Change values in the SETTINGS SHEET

Use arrow keys to highlight an option, then press Return to select it

- OR -

Just enter the first letter of the option

Press Esc to revert to previous menu

----------------------+------ SETTINGS SHEET ------+-----------------------

PLOTTER EMULATION | | SETTINGS SHEET FILE

HP 7470A | |

----------------------+ +-----------------------

CONFIGURATION Pen Size Color Work Disk D:

Active printer 1 1 Black Copy count 1

LaserJet Plus 2 1 Black

Output destination Origin X 0.00 in

LPT1 Y 0.00 in

Paper source

Paper tray Resolution 75 dpi

Size paper Inverse No

Letter 8 1/2 x 11 Adjust-Size 100%

ã 17.1 LP Ì�èü

§17.2.6 LaserPlotter

LaserPlotter ´-1�<Å�ý±ã¤�^�§§�±òHPGLã/©��ýHP ±ã¤

3-1�<Åþ<Ñ"3DOSXÚJ«e§�1¢^§SLP.EXE"

C:\LP>LP

Ñy±e�èüµ

SettingsfèüU�Ñ��SN"XJp©EÇK���p�300 DPI§k�ã/���I

�N�§��§zg���æ�§��g�Ð�Ñ"�P¹��SN�©�¶�MYCONFIG§

K±�N^�¦^·-µ

C:\ >LP MYCONFIG

Files fèüeÀJI�<�©�§�g��<õ�"

Configuration fèüe��ÑÑà�½^�©���"

3ÚO^��½Harvard Graphics!AutoCAD �^��ã/©��HPGLÑÑ�ÀJ�

�ý�±ã¤¶¡§Xþã¥w«�ý�±ã¤�HP 7470A plotter"

LP �¦^'�{ü"



1�lÙ ©i?n��w>�

§18.1 Vã

k
Ü��]�ÚT��©Û§e�Ú´^{ö��ó!O(�£ã!5��N~r

¤���(ØL�Ñ5§2\þ°{�ÑÑK´¾é9Ü"�Ù0��
~^�9Ïóä§

Ì�´i?n^�"

WordPerfect (±e{¡WP)§´Ü©i?n^�¥�ddö§Nõ©i?n^�É�Ù

K�§X�âWP 5.1 �¤�WP�LaTex=�§S§¦�ö�A^��{z"WP 5.2 ®²k

�A�Çz��"8c61�WP6.1�§�5.1 õkaq�?"Windows¤|±�õ?ÖÚÄ

�êâ���¦§�õU��\r"

Nõ^���3=©G�$1"§S¥�5º!IÒÚJ«&Eõ�±^Çi�¤§

XSAS ¥�TITLE!FOOTNOTE ÚLABEL �é§k�KI;��?n§XSAS�ã/Çi"

¥©i?n^�©uÜ©^�Çz§X¥Ü©WordStar§Nõ^�XEPI INFO�õU�½Â

��oN"'�¤Ù�¥©i?n^�XCCED ÚWPS ´eZcãå�(J"MiscroSoft�

úi®é¥©?1��|±"

?§^�XPE II!SideKick A:´Ó^��mÚS��"PE II�±õU�½Â½�

1÷½Â"SKK´��`D�~7S�§S§3��$1�J�ék^"IBM PC DOS 7.0¥

�E?6�PEIIõU4��q§SK�Or�SK Plus�kWindows 95�A�#��§Windows$

1^�  �±^}b�¢ySK aq�¶õU"

�ÙrÚO�w>���^8J�e"XN��w�Ö�§SNk[1]µ

1. N�ïÄ�ÌK±9?1T�N��¿Â¶

2. o(Ú�ã®k�k'ïÄ¤J¶

3. 0��gN����!é�!�m!/:!�{!§S§XJ´Ä��{�{§7L�

ÑÄ��{!��Nþ§����¤¤©§7Lé��?1µd¶

4. éN��w]�?1©ÛÚïÄ?Ø§ÅÚJÑïÄ(Ø¶

5. o(¶

6. JÑ)û¯K��{½ïÆ"

§18.2 A«i?n^�¦^{0

§18.2.1 WordPerfect 5.1

WPä�©i!êi�ã/?nr��õU§|±�ä$1ÚàI§PkèüJ«Ú3

��ÏõU§�é=©Ù1©�u�ÚÓÂc�é§�âØÓ�w«ìÚ�<Åw«Ú�

<´L�iÎ!êÆúª§��§´�Åþ��¤õ�i?n^�"

" Ä�ö�

WP é�«õU?1
½Â§¦^�A5¿ö��WP·¶�(Ü"

?\�òÑµr^�ïá3DOS´»±S§�\WP<Enter>=�"¦^èü½·-exit

(F7) òÑ"

511
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8¹�©�ö�µ¦^Dir (F5)·-§�?1©��w«!�<!Ö\!íØ�ö�"�

�¦^F10�Ñ©�§Shift-F10Ö\©�"XÚJø
©�PRINTER. TSTuÿ^r¤^�<

Åäk�Ä�õU"

1I£Äµ|^����|Ü�¤§�LXeµ

£Ä �S� £Ä �S�

ü�iÎ y½z £�c�¶ Home {½E- Ò

üi Ctl-y½Ctrl-z £���¶ Home |½E+ Ò

1Ä Home z �º1 Ctrl-Home {

1� Home y �.1 Ctrl-Home |

é� Ctrl-Home c�º1 PgUp

,iÎ Ctrl-Home <iÎ> c�.1 PgDn

þ£�ã Ctrl-{ �½� Ctrl-Home <�Ò>

e£�ã Ctrl-| þ�1I � Ctrl-Home Ctrl-Home

¶º Home {½- Ò þ�¬�Ä1 Ctrl-Home Alt-F4

¶. Home |½+ Ò ©Ä Home Home {

¶4m>. Home y ©Ä��è�c Home Home Home {

¶4�>. Home z ©�� Home Home|

1� Home Home z
?6·-µX�\!íØ!�é�O�!1�9ãái¬(F4)ö�§e¡´��íØõ

U��L"

íØ U�

iÎ BackSpace ½Del

üi Ctrl-BackSpace

õ�üi Esc n Ctrl-BackSpace

1I�> Ctrl-zCtrl-BackSpace

1Im> Ctrl-yCtrl-BackSpace

�iÄ Home BackSpace

�i� Home Del

�1� Ctrl-Del

�é� Alt-F4.Del

�ã� Ctrl-PgDn

�¬� Alt-F4 <i¬> BackSpace ½Del
¦^F2?1��iG�|¢§�c|¢KUY¦^F2§��|¢K¦^Shift -F2 ½3

J«e¦^{¶�
é��è?1|¢§A�¦^*Ð|¢§=k�Home �§2?1|

¢§F2(|¢)!Shift-F2(��|¢)½Alt-F2(O�)"Ï���{´3iG¥¦^ˆX(Ctrl V, Ctrl

X)"ØÓ©�¥A½�ª��éA¦^Ù©�+nõUÜ©"Ú½µ�F5§���½8¹

�§2�9(Find)§,��«��é�©�¶!©�V�§�½�,�½�©§±9iÎ�ªµ

ÙÏ��ªXeµ
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a. ÎÜ^��ic

teach teach ½teacher

p?n panic, pen, pin ½pun

chi* china½chinese

London: Paris London to Paris

London, Paris London or Paris

��è�w«�/ÏuReveal Codes (Alt-F3) ��§¦^ù�õU§�±(¹/?1�

�è�íØ!£Ä!E��ö�"XÚ�Jø
÷·-©�CODES .WPM§¦^§�±�<

Ñ©Ù¥���èÚ©�§��±rüö�\��©�"

iN���?»µ�iN?»k'�ö�3F8"é®¹\�©i§Äk?1k'�i¬

IP§2±ˆF8C�iN�/GÚ��"��3�i�c^Ctrl -F8��½"Ä�i.��±

3setup S�¤"3Setup e¦^��½Â©�SHORTCUT.WPK K�^9���é^�«

iN?»"

IK��5µ¦^Ctrl-F7 ?1�)Ú?6"

Å��ÓÂcµ¦^spell (Ctrl-F2) ÚThesaurus (Alt-F1)"

ã�?nµ¦^Ìèü�Graphics À�½Alt-F9 �)Ú?6"3dèüe§�?1N

\Ú?6.WPG ã/!N\½�)êÆúª!^r�µ���"CHARMAP .TST ��AÏ

iÎ§��Çi�« èL�a'§ö��^ˆV�½Ù �§KiÎ=�?\©�"i\

©Ù¥�êÆÎÒÚúª�²N^INLINE.WPM5¢y"=uWPe�\Alt-F10�¿�«÷

¶INLINE.WPM"?6(å�±exit (F7) òÑ"

Ü¿�<µI�½ÂÐ?©�Úg?©�§Ù½Â�F9 k'"

©�=�µ�±=¤DOS ©�©�±94.2 Ú5.0 �©�"

ã�=�µ¦^graphcnv.exe óä�¤"

WP 5.1 ®é�AõU?1
½Â§X�ÏÒ´HELP"ù��±��^�ÏÚ¢Ú"ë

Y�üghelp (F3§k��F1)§�w«���ª"

�help �§�Ù§��Kk�A�õU¢Ú§Xe¡´k��Ï�2�i1D ��(

J§Ù¥WP �´^�éA½Â��{¤���·¶"
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õU[D] WordPerfect � Â��{

Date Format Date/Outline Shft-F5,3

Date Format (Default) Setup Shft-F1,4,2

Date of File Creation Format Shft-F8,3,5,1

Date/Time Date/Outline Shft-F5

Decimal/Align Character Format Shft-F8,4,3

Decimal Tab Setting Format Shft-F8,1,8,d

Default Codes Setup Shft-F1,4,5

Default Directory List F5

Default Settings Setup Shft-F1

Define Macros Macro Define Ctrl-F10

Define Paragraph/Outline Numbering Date/Outline Shft-F5,6

Define Printer Print Shft-F7,s

Define Text (Highlight) Block Alt-F4

Define ToC, Lists, ToA, Index Mark Text Alt-F5,5

Delete Delete Backspace or Delete

Delete Block (Block On) Block Delete Backspace or Delete

Delete File List F5,Enter,2

Delete Text (Block On or Off) Move Ctrl-F4,1-3,3

Delete to End of Page Delete End of Page Ctrl-PgDn

Delete to End of Line Delete End of Line Ctrl-End

More... �d UY
3setup (Shift-F1) ¥ÀJ��÷½Â�ALTERNATE.WPK �§�Ï��F1§F3 ´Esc§

Esc ¤����§̂ �5¿=��´help§Ù¦�/e�¦^�d��"WordPerfect 5.1 �

3��Ï´3?ÛõUÀüÑy�§��Ï�=¼��A�`²"

ÙÌ�õUXe§�gÙü«��w«(J"



§18.2 A«i?n^�¦^{0 515

Ü¿(Merge) º�(Styles)

j�(Outline) Kerning

©�u�(Speller) Soft Keyboards

ÓÂc(Thesaurus) ÏPèü(Mnemonic Menus)

1Ò(Line Numbering) Master Documents

KÞ/�5(Headers/Footers) ©�'�

©�+n(File Management) �<ýü(Preview)

�)¢Ú(Index Generation) �è�o(Password Protection)

¶4�½Â(On-Screen Columns) ��¢Ú(Cross-Referencing)

8¹(Table of Contents) UCiN

�5/�I(Footnotes/Endnotes) ÷½Â

�ö¢ÚL(Table of Authorities) ½ÂÜ¿

?6ü�©�(Dual-Document Editing) ©��ã/·ü

IÒ(Labels) �L(Tables

àI|±(Mouse Support) >f�Lé�

�©�¶(Long Filenames) 3��Ï

e.èü(Pull-Down Menus) �é�ýéa�

úª?6(Equation Editing) £1(Hyphenation)

gÄ�°(Automatic Timed Backup)

�Æ§S(Computer-Based Tutorial)
# SC!¦^�õUV�

=SC>WP 5.1 �SCé{ü§�1INSTALL.EXE§Kk±e�J«µ
1 - Basic ¢1��IOSC

2 - Custom �^rA½�¦�SC"

3 - Network �äSC"

4 - Printer SC�#��<°Ä©�(.ALL)"

5 - Update SC�#Ü©�WordPerfect 5.1�¬"

6 - Copy Disks rSC�þ�z�©�����½ �

(éuSC¤k�.ALL©�ék^)
X��B/r¤k�SC©�ýk�3 C:\WP51§�SCuD:\WP51§(JXe"1

IÊ�?k�A�J«"

1 - SC©�5g C:\WP51

2 - SC©�� D:\WP51

3 - SC�^�

4 - u�CONFIG.SYS ÚAUTOEXEC.BAT

5 - u�WP{WP}.ENV

6 - ÀJÚSC�<ÅÚòÑ

y 7 - òÑ

ò�DOSXÚe

WP Jø
¢^WPINFO.COM óä§�±w«¤^O�Å�^M�±9XÚ��©

�AUTOEXEC.BAT ÚCONFIG.SYS �SN"

=��>̂ Shift-F11��(setup)§�)¶4!©� ��§���òÑ�^EXIT(=F7)"
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Ø¦^¶4J«�§�^Alt-= �NÑXÚèü"

=©�+n>^F5�?1´L�©�+nõU§�±�Ñ©�8¹§¿?1k'�ö

�µXµ

WordPerfect �©�+n

Ö\©�

íØ©�

£Ä½©�U¶

�<©�

�/á8¹

3Ö\�c*w©��SN

UC�Ù§°Äì

��©�

¦^'�i½á�ÏéG¤3©�

©�¶i|Ï½ 

1 Retrieve; 2 Delete; 3 Move/Rename; 4 Print; 5 Short/Long Display;

6 Look; 7 Other Directory; 8 Copy; 9 Find; N Name Search 6

©��Ñ�±�±�±c��m�oN§XWP 4.2 Ú5.0"��±Ö\Ú�ÑASCII ©

�"|^ÙRetrieve õU�Ö\Lotus 1-2-3 >fL�êâ§WP �©��±¦^SUMMARY

õU?1©��k'`²(��HELP§S)"

=©��<>�²ÌèüFile,Print½Shift-F7��?1©���<"
1 - �<�©

2 - �<��

3 - �<^�©�

4 - ���<Å

5 - �<�½��

6 - �<ýü

7 - Ð©z�<Å

ÀJ

S - ÀJ�<Å HP LaserJet Series II

B - Binding  £ 0”

N - �<°ê 1

U - �)õ���� WordPerfect

G - ã/�þ Medium

T - ©��þ High
d�U�Ï�=�¼�k'`²§��Ai1?1k'�ÀJ"�<ýüék^§��

â¤À�<ÚäN�w«ì§3¶4þw«ò�<�SN"ÀJS�§?1<Å�ÀJ§(

J�±´µ

* HP LaserJet Series II

Canon LBP-8III

Panasonic KX-P1124
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®½Â
n«�<Å§ÃgC��<Å§K�±l480 õ«�<ÅL¥ÀJ�«��1

o«�<Å"KJA§d�ke±�(Jµ

ÀJ�<Å:Ù§�<Å

Apple LaserWriter

Apple LaserWriter IINT

.....

^1I£Ä5ÀJ§À�Ñyéd�<Å�`²9,��èü§øk'�½Â¦^§

X½Â�<ÑÑ��§���â�<°Ä©��L¼�"�<Å��[���²PTR.EXE

ÚPTR.HLP ©�5�¤"��âI��½ØÓ��<©�¶( X.ALL ©�Ú.PRS ©�) ?

1�AUÄ"

XJ��Ï�ä�<Å§K��ÀJ
�<Å¶�ÀJEdit?1?»"

=ü�õU>k�9�ª(Newspaper) �²1�ª(Parallel)ü«a.��"cö#N�

��m!���m��o¶�öK�y�?6�§�'��´²1�"ÙiN���é�

¿"AÏiÎ�¹\¦^Ctrl-V§ù�kü«Ñ\�{§êi¹\{ÚÏPÎ¹\{"c

ö�¦�\ü�êi§�Çi�« èk
aq§X8, 1 �8,42 ´���F1i1§èL

��3©�CHARACTR.DOC ÚCHARMAP.TST"ÏPÎ´Ñ\�
AÏ�iÎ§X3Ctrl-

V�Key=J«e�\/2½/4Ò�3¶4þÑy1/2Ú1/4§ù�õUé¦^AÏiÎ�õ�¹

\´k^�§X{©�¹\"Ø=z��±kØÓ ���è§�z1��±¦^1è"

=¬IP>dF12½Alt-F4(ÜCtrl-F4��¤§?1¬IP�§�?1�
AÏ�ö�§

SNkµ

¬£Ä U,�üS

¬íØ |¢ÚO�

iN?» IP��L!8¹!¢Ú�SN

º� �Ñ

Ø¥ J\�,�©��Ü

���=� ©�u�

�<

=�cõU>X©�u�ÚÓÂc"?6G�e�±?1=©üi©�u�(Ctrl-F2)§X

ÚòJ«��½�©©�u�§éXÚ@�k�Ø�ücJ«^raL(SKIP)§O\(ADD)§

��"

ÓÂi¥(Thesaurus)k10,000�'�i(headwords)¬J«ÓÂc!�Âc±9���é

Ú�«'�i^"

3Shift-F8�Ù§õU�e�9ØÓ�ó�WordPerfect§�N3WordPerfect �XÚ©

�þ§XWPWPUS.HYC§¹kUS L«´{Ii¥"T©��k£15KTHS ´ÓÂc

¥"WP.LRS ´Language Resource File§§´Secondary Merge �ª�©�§¹kNõI[

��óL�{§Ù§�XWPWP.SPW L«Spell by Word ©�§��"

=úª?6>¦^Alt-F9�)Ú?6"?\úª?6�§�âI��½úª���!?

Ò§±9�à!mà½Ø¥"úª�?Ò�±gÄ§Ïd�?1OíÚ¬ö��§XÚ#

?è"úª²(��¹Âé�B§XSetupL«SHIFT-F1§ListL«F5§w«L«F9"WPJø


inline.wpm÷§�±òêÆÎÒ�\©i¥",	§�±Ö\Ú�Ñ	Ü©�§ù��±¦

^úª��"

=8¹!¢ÚÚ�ö¢Ú>^WP�±?1E,õU"e¡´��)¤�8¹µ
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Table of Contents

Preface . . . . . . . . . . . . . . . . . . . . . . . . i

Table of Contents . . . . . . . . . . . . . . . . . . . ii

Tables . . . . . . . . . . . . . . . . . . . . . . . . . iii

Graphs . . . . . . . . . . . . . . . . . . . . . . . . . iv

Permits . . . . . . . . . . . . . . . . . . . . . . . . 1

Herd Count . . . . . . . . . . . . . . . . . . . . 1

Ù�{'�{ü§Äk�Ñ��8¹¶¡§��¦IKØ¥( ¹\c^Shift -F6½é®¹\

�SN?1¬IP2�Shift-F6)",�¦^©�IP(MARK TEXT½Shift-F5, D, C½Â8¹

��g"�e�´½Â8¹�§�{E,´IP��8¹�©�§¦^Alt-F5·-¿ÀJC

Ú£�8¹�áu=���g"Å�8¹�½ÂÐ±�§¦^Alt-F5, G, G �)8¹"

e¡´��¢Ú^~µ

Index

Animals

Antelope . . . . . . . . . . . . . . . . . . . . . . . 1, 3

Big Horn Sheep . . . . . . . . . . . . . . . . . . . . 1, 3

Buffalo . . . . . . . . . . . . . . . . . . . . . . . . 1, 3

Big Game . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

License . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 4

Ù�{aqu8¹"

�ö¢Ú^~Xµ

Table of Authorities

Page

Cases:

Cornella v. Schweiker, 741 F.2d 170

(8th Cir. 1984) . . . . . . . . . . . . . . . . 3, 11, 15, 16

Hensley v. Eckerhart, 461 U.S. 424 (1983) . . . . . . 1, 10, 11

)¤�Ú½´µk½Â�Ò(Shift-F8,2,6,1)§2^Alt-F5 ?1½Â(Alt -F5,D,A)§IP©�«

¥1���ö¶^¿¦^·-Alt-F5ÀJA§3J«e�ÑSectionÒ!��½{Ñ/ª�¶

¡§d�B�±|^Alt-F5,D,E ?1�ö8¹IK��?»",�3©�«z�¶¡?¦

^Alt-F5, A, ��^Alt-F5,G,G �)������ö¢ÚL"

¢Ú��)��±¦^�c¢Ú(concordance)©�§ÙÚ½´µ�¶§,��\¢Ú'

�i§�<Enter>¦z�'�i�üÕ�1§�ÑT©�(XJz�8IKk¤ØÓ§K�I

±þÚ½µAlt-F4IP�3�c¢Ú©��c§�\Alt -F5,3¿�«ØÓ�IK)"3Ì©�

O�X1I§�\Alt-F5, 5, 3 �½�c¢Ú©�¶§�âJ«½Â¢Úº�§,��Alt-F5,

6, 5, Y"

y�3ÑÑ�w�z�e��Ñ/�A�§y3�1A��&E0§�3©Ä|^��

ª½ÂPage(Shift-F8,P,F)§?�ÚÀJA, P,d�?\z�IK�?6�"�\Page ˆB of§Ù
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¥ˆB L«�\�c��Ò§©�«o�è��\´¦^Alt-F5, R, R, P KJ«¤�Page ˆB

of ? §,��Exit(F7)òÑ§XÚJ«���ëì�è��Ò§�\�§XLP"yò1I£

�©"(Home Home,|)§é^·-Alt-F5, R, T§�½ëì��è§%@�LP§Ò�¤
½Â§

��¦^Alt-F5, G, G, Yö��¤§d�^Reveal Codes (Alt- F3½F11)5*	§m©½Â?

o�è®�gÄ\þ"

=�L>e¡´��L��~µ

WordPerfect úi��¬

Product �¬£ã ^�²�

WordPerfect i?n PCs, PC Networks,

IBM 370, VAX, Mac,

DG, Unix, Apple II,

Amiga, Atari

PlanPerfect >f�L!�WordPerfect PCs, PC Networks,

oN§�1���ÀJ VAX, DG

WP 5.1 �±�)©i½öêi"L��±õ�32�Ú32,7651"k�L��§�± �

Ä�i.§UC�Ü��§�Ü���¤ÀJ��<Åk'"L��±?¿Ü¿§UC�

µ"3L�98¥¦^úª§K�w«�A�O�(J"

�)o«êÆö�Î(+ - * /)§êi ê�À§�ê ê��15 "���>f�L(spreadsheet)�

)ë�"ÙÚ½´µ�½1I§�\Ctrl-F5, 5 âI��«1(Ñ\)½2(�)ë�)Ú©�¶¿

�<Enter>§e�Ñ\>f�L¥�,���§K�«Range"Ñ\��ª�±´L�½©

�"

=Ü¿�<>d½ÂÌ©�!9Ï©�Ú©�)¤n�Ú½�¤"Ì�dF9�'�õU�

�¤"Ü¿�(Ctrl-F9)I��½Ì©�¶i§Ù¥�¹
&���ª©�Úò�O��iã

XFÏ!/� �¶9Ï©�§¹k�Ì©�éA�P¹"z�P¹�iã±{END FIELDS}
(F9)IP§P¹±END RECORD(SHIFT-F9, E)(å"Ø
/�±	§��±\þÙ¦&E§

X�½Ü¿��¹\�§±e´���~§mþ��µ¥k'�ÀJ�±^Shift-F9,MNÑ"

=¦^µe>WP 5.1 �µe#N�ÑÚ¦^�ªz�-5é©Ùãá?1?Ò"3?

1ãá�£Ä�§ÒègÄ��§¦^�5¿µe�mé"e¡´��^~µ

I. Installation

A. Package Components

B. Installation Guideline

II. Getting Started

A. User Interface

1. Function Key

=÷�¦^>÷¢Sþ´��~1�§S§3WP 5.1 ¥¦^Ctrl-F10 ?1÷½Â§Äk

Ñ\÷�£ã§=�²÷�^å§,�XÚgÄr�\�SNP¹e5"3?6G�§�¦

^Ctrl-PgUp NÑ÷·-èüøÀJ"X�¦^1I�?1÷½Â§KAk�\Ctrl-V"WP

5.1��éy��÷?1?U"WP 5.1Jø
A�÷ø¦^§XINLINE.WPM^u3z1¥
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i\úªÚiÎ§ÙSNXeã¤«§�)ÒL«WP 5.1 �,�õU½Â§êi�AuA

½�ÀJ"

{;}Macro for creating In-line Equations.

These equations are placed in the User box list.

In your Initial Codes you may want to set up the User box options

so that inside and outside border spacing=0.

If you want in-line equations in a different list change (1),

maybe (2) and your initial codes accordingly.

Set this up as a handy Alt-key macro~

{IF}{STATE}&4~

{MENU OFF}{DISPLAY OFF}{Graphics}

4 {;}user box list (1)~

1 {;}create~

24 {;}contents=equation (2)~

43 {;}type=char type~

54 {;}vert alignment=baseline~

74 {;}size=auto both~

{MENU ON}{DISPLAY ON}9 {;}go into equation editor

{END IF}

WP 5.1 ���½Â©�kALTERNATE.WPK!ENHANCED.WPK!EQUATION.WPK

!MACROS.WPKÚSHORTCUT.WPK§�3Setupe?6(Edit)!N\(Action)"XMACROS.WPK

¥�Ctrl-C ´���âO�ì"�±¼�?6÷½Â���"

$óä§S

=SPELL.COM>©�óä"3XÚe�\SPELL ¡RETURN¿§Ñy±e�J«µ
Spell – WordPerfect Speller Utility

0 - òÑ¶

1 - UC/�)i;

2 - J\#i

3 - íi

4 - i;`z

5 - w«~^i

6 - u�i¤3�¥

7 - �i

8 - UÑS�i

9 - r4.2 �i;=�5.1 �

A - |ÜÙ¦5.0 ½5.1 �i;

B - Ø /*¿Ö¿i;

C - ÄÑJ\�#i
=CURSOR.COM>�±UC1I��"3WP 5.1 $1c¦^·-CURSOR/GB �¦^

1Iw«���*§ùé¦^LCD w«ìék^"
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=CONVERT.EXE>WP51 Jø
´L�©�=�õU§CONVERT.EXE ´��	Ü·

-§�1�k±e�J«µ

Ñ\©�¶? printer.tst

ÑÑ©�¶? tst

0 EXIT

1 WordPerfect to another format

2 Revisable-Form-Text (IBM DCA Format) to WordPerfect

3 Final-Form-Text (IBM DCA Format) to WordPerfect

4 Navy DIF Standard to WordPerfect

5 WordStar 3.3 to WordPerfect

6 MultiMate Advantage II to WordPerfect

7 Seven-Bit Transfer Format to WordPerfect

8 WordPerfect 4.2 to WordPerfect 5.1

9 Mail Merge to WordPerfect Secondary Merge

A Spreadsheet DIF to WordPerfect Secondary Merge

B Word 4.0 to WordPerfect

C DisplayWrite to WordPerfect

Ù¥�RFT �ª(13�)§�±�Microsoft Word ^�=�©�"

3ÀJ
Òè1�§�¬k±e�èüµ

Ñ\©�¶? printer.tst

ÑÑ©�¶? tst

0 EXIT

1 Revisable-Form-Text (IBM DCA Format)

2 Final-Form-Text (IBM DCA Format)

3 Navy DIF Standard

4 WordStar 3.3

5 MultiMate Advantage II

6 Seven-Bit Transfer Format

7 ASCII Text File

8 WordPerfect Secondary Merge to Spreadsheet DIF

©�Ú8I¼ê9Ùa.½�dCONVERT\·-1ëê�/ª�½"

=GRAPHCNV.EXE>́ ��ã/=�óä§3DOSJ«e§�\”graphcnv /h”§=w«§

S¦^�{"$1�J«�=��©�¶§ù
©���ª�±´DXF!CGG!EPS!IMG!HPGL!PIC!PCX!TIFF�

ªÚDr. Halo9Macintosh/paint§)¤WP�ã/©�(.WPG)§dWP 5.0½±���N^"Graphcnv

·-�ªµ

graphcnv �=�©�¶ )¤�.WPG ©�¶

©�¶¥�±�)´»¶§�±¦^Ï�Î”*” Ú”?” §=��½8¹¥ÎÜ^��¤

k©�")¤©�þ±.WPG ��*Ð¶"·-m'µ
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/l �¹=�IO�<���G�&E"�¦^/l=©�P¹=�L§"

/o CX©�O�J«&E(”replace files ?”)"

/W HPGL ©�¥�1����";�Ex)�þÝ"

/b=# �½WPG ©���µôÚ"Òè#�±�1-8"%@�´OrxÚ"

/c=w,/c=b rÑ\©�¥¤k�ôÚ=¤çx(Ø^ubitmap ã�)

/c=2 rÑ\©�¥¤kôÚ�=¤çxüÚ"

/c=16 rôÚ�=¤WPIO16Ú"

/c=256 rôÚ�=¤WPIO256Ú"

/g=16 rôÚ�=¤WPIO16Ú(grey palette)"

/g=256 rôÚ�=¤WPIO256Ú�Ú"

ôÚ=�Ø¤õ�K=��WP IO�256 Ú"ôÚÒè���DrawPerfect ¥

�èüÀ�éA"1 =ç§2 =7§3 =É§4 =�=§5 =ù§6 =�ù§7 =k§8 =�§9

=��§..."DrawPerfect |±.CGM!.EPS!.HPGL !. PCX!.TIFF Ú.WPG©��

ª"

/f=# rW¿�ôÚ=¤�½�ôÚ"

/n=# r¤kôÚ=¤�½�ôÚ"

Xµgraphcnv /c=16 /f=1 rW¿ôÚC�çÚ"

=PTR.EXE>́ ���<°Ä§S�oóä§PTR. HLP´Ù�A��Ï§S§̂ r�½

Â!?UgC��<°Ä§S§/CONVERT ·-1ëêrWP 5.0 ��<°Ä§S=�5.1"

=MACROCNV.EXE>=÷½Â=�óä§^urWP 5.0 �÷½Â©�=�5.1"

=GRAB.COM>´¶4ã/Ó¼óä§ÏL�1grab.com �¤§�GRAB/H �ÑÙ�A

�¦^&E"^<ALT><SHIFT><F9> �-¹¶4ã/��"d�3¶4þÑy����

µ§¦^<SHIFT> \þ�Þ�UC�µ���§̂ <INS> ���£Ä�µÚ�µ���Ú

å"µ4ã/�§�<Enter> �§©�grab.wpg gÄ)¤"

3WP ¥N^K�±^”GRAPHICSã/”( <ALT><F9> ) èüN\¢yã©¿ü"�

g��õ�ã/�§ã/©��g·¶�grab1.wpg!grab2.wpg��"�±¦^<F1> ��Ó

¼"GRAB óäk±em'µ

/D=´»cM�«´»cM§�Ý�1 �80 iÎ"

/F=�©�¶�«ã/©�cM§�Ý�1 �7 �iÎ"

/R ª�Ú��óä73"

/8 #N¦^8514 �ý"

/I �ÑDOS-aI�"

/M r½±üwbitmaps �ª"

/S �1I�Ue�§�^���?1�µ£ÄÚUC�����"

/K �±þg�}à�µ"

/P=2 3Hercules ã/·�ìeÓ¼1��"

/C ½/C0-5 ��Ó¼gê§/C ��g(%@), /Cn n= 0-5#Nn gÁ"

GRAB�^u�WP	�}b���ã/"N\GRAB§$1SHELL§S§̂ <Alt><Shift><

− > Ó¼"
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WP Jø
Nõã/��~(.WPG)§3XÚSC��±�«C\",�3ã/)¤

�(Alt-F9, Figure, Create) �½©�¶(Filename,List/F5, Retrieve) N\"

§18.2.2 PE II ^�

PE II ´��`D��¶4?6^�§�·Ü?1§S?6Ú{ü�¥Ü©©Ù?6§

cÙ´§��¬ö��<�<���"§Ø=ÓS��§$�3?6��£DOS õg#

N^§zg�£�§�5�G�ÑU�A¡E"§�õ�^o�I�?6�Ó½ØÓ�©

�§Ó��mÚ?620 �©�§¿��3ù
©��m?1E�!£Ä�?6ö�"ù�

õU��^u��©�c�é'?6"PE II �Jø
^r��g½Â�Uå§61�/é

�0Çk\r
§��LÚ¥©?nõU§3UCDOS�251Çiw«e¦^·-1ëê/B

½�w«Ú?6Çi"

PE II kPE2.PRO (½Â©�)!PE2.HLP (�Ï©�)!PE2.EXE (�1©�)n�Ä�©

�§PE2.PRO ��§�õU�½Â§�1�dPE2. EXE �gÄ�¤"PEIIÏL?6©

�PE2.HLP�¤�§ïÆrPE2.HLPá5U¤�Ö"�PE2^���k��SC§S§�@

ü«§SÚ©�§�=^PE2.EXE ��±?1?6"

·-�ªµC:\PE2> PE2 [ëê] [©�¶] <Enter>

=3DOS XÚJ«Îe§�\PE2 ¡Enter¿ ?\§·-1ëê´µ

/B§r½±XÚN^�ª?\PE II§ù¬K�w«�Ý§����Ñ\Çi"

/Pprofilename§�«PE II Ð©z�?n�·-©�§Ù%@��/PPE2 .PRO§T©�

Ø�3�§?\?6�w«/profile not found0§XÚ¦^SÜ�·-½Â"

/Q§?\PE II§��Ñ(quiet) c¡�`²"

/Rnnn§�·-�Èì���B��3nnn Zi!RAN§%@��/R2§ù�ëêé�

^"

/Sspillfilename§�«ÄÑ©�¶§�XÚJø�PE II I��RAM Øv�§PE II rÜ

©SN����ÄÑ©�¥§Û¹�PE2TMP§ÄÑ©��*Ð¶dPE II gC5½"

/W§?\PE II§�ÑÊî�������?\"

PE II ��¡½Â�LXe§Ù¥�{�¹Â�§s = Shift �¶a = Alt �¶c = Ctrl �"
õU� õU

F1 �Ï¶4

F2 ���c©�¿UY?6

F3 =FILE§��©�¿òÑ

F4 =QUIT§òÑ�c©�

F5 íØ�1

F6 l�c1Ií��1"

F7 �<�c©�

F8 ��¤?©�

F9 �\�1

F10 �\�1¿�þ�1éà

XJUF4 (QUIT)§KÑyµ/òÑí(�\y/n)0§eUN§KQUIT ·-�¢¶eUY§K

òÑØ��"

1I£Ä
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{ þ£�1a–/= �/m£��i

| e£�1C-Home ©��ºÜ

z �£��C-End ©��.Ü

y m£��C-PgUp ¶4ºÜ

Home 1ÄC-PgDn ¶4.Ü

End 1�C- z �£40 �

PgUp c��C- y m£40 �

PgDn ���C- L �1¶4Ø¥

©�IP

a-B – ¬IP,^u�¬, R�½Y²1

a-C – iÎIP,^uéf, cÚiÎ"

a-L – 1IP,^u�1½�ã"

a-U – ��¤kIP

a-W �IPe��i§��^uëY�e��i�£Ä

©�IP�^{

a-Z – E�©�IP«,�3�k©�"

a-M – £ÄIP«,íØ�k©�"

a-O – EX©�IP«,�3�k©�"

a-D – íØ©�IP«

a-F – ¬W¿

�Ø©�

F5 – �Ø�1

F6 – �Ø1Im>�©�

s-F6 – �Ø1I�>�©�, ¿r�{Ü©£�1Ä

¡E©�

s-F4 – ¡E�c1

c-U – w«�CeZgUÄc��·¶©�

©��ªz

a-S – 31I?1

a-J – 31I?Ü¿1¿�3��[�c-jØÓ]

a-P – 31I?üã

c-C – r©�3�c>.��eØ¥

©�¶4(õI�)

c-S – ò¶4©�o�I�½þe½�mü�I�

c-V – ò1I£�Ó�©��e��I�

c-W – £Ä1I�e�I�

c-Z – r�cI���¿÷��¶4

©��½ Ú?U

l/text/ – ½ åÐ©�§Ù¥�©.Î’/’ �±?¿�½"

c/old/new/ – ½ åÐ©�¿Î¯(@?U§äk-*m A«ÀJ

s-F5 – (@?U

c-Enter – l©�«�1·-
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Ù§·-

c-p �<IP«

c-k õU�½Âw«

c-r E�þ�1�SN

c-d �£�DOS [±EXIT �£PE II]

c-f ò·-1�SNE��©�«

c-t ò©�«SNE��·-1§ùéu�
AÏ�O�ö�ék^

s-f7 �£IP«

s-f8 m£IP«

s-f9 �8¹[3·-1�DIR§�J���Ó]

s-f10 ?6.DIR �Ñ�©�

a-f10 w«1I?iÎ�ASCII è�

ØÓ��½Â�±3·-1�? KEY keyname?1Î¯§X? key s-F1"̂ Ctrl-T/Ctrl-F�

¤1I¤31�·-1�E�½·-1�©�1�E�§^u¹\�
Ju¹\Ú�Ø�

iÎ�AOk^"

=N>PE II 8Ü�÷½Â

PE II �þãõU§�²LPE II Jø�62 �Ä�·-�|Ü5�¤§ù
·-w«½

�1�§±��½ ��/ªÑy"XÚ%@�½Â�uSÜ©�.keydefs§�±¦^EDIT

·-5*	"I�[ÈUÄõU��½Â�§�rUÄ(J�uPE II.PRO¥3XÚéÄ�

½Â½�uÙ¦©�§¦^macro ·-�¤½Â"÷½Â©�¥�±¦^* ±9/* */ �5

º"?6�Ä�/UÄ,�·-§�±¦^define ·-§Xdefine enter=[il] r¡Enter¿ �½Â

�1��\"

s 1I½ 

[left XX] [right XX] [up XX] [down XX] ò1I�����£ÄXX  �§%@�1"

[line XX] [column XX] ò1I½ 3�½�1�þ"

[wb] [we] 1I½ ��ccÄ!c�"

[tw] [bw] 1I½ �þ��i!e��i"

[tb] [bt] 1I½ �þ���L �!e���L �"

[te] [be] [le] [re] 1I½ �I��þe�mo�>� �"

[lg] [rg] [pg] [in] 1I½ ��ª����>.!m>.½ ? �"

[bl] [el] 1I½ �1Ä½1�"

[to] [bo] 1I½ �©Ä½©""

[bm] [em] 1I½ IP«Ä½�"

[pu] [pf] 1I½ þ��½e��"

[fh] [fb] 1I½ �1����iÎ½e���1þ"

s �ª=�

[lm] [rm] �\G�½O�G�"

[it] ���\/O�G�"

[cc] [ca] 1I�·-1½êâ«"

[cg] 1I·-1/©�«��m'"

s �\íØ
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[il] [dl] �\ÚíØ�1"

[dc] [ro] íØ1I?½1IciÎ"

[ed] [ee] íØ�1Ä/1�"

s IP«ö�

[mb] [ml] [mc] IP�ª"

[um] ��IP"

[mm] [cm] [ob] £Ä!E�!CXIP«SN"

[dm] [fm] [pm] íØ!W¿Ú�<IP«"

[uc] [lc] IP«�����"

[ps] [po] [ck] IP«\Ò!ÑÒÚ�Ò"

s I�ö�

[zw] I���"

[ss] ¶4©�"

[nw] [nv] e��I�½e�Àã¤��cI�"

s ©�ö�

edit [©�¶[notabs]] ?6#©�§edit �Ñ�e"

save/file [©�] NOTABS �©�¿�Ka��

name �c©�U¶"

quit òÑDc©�?6"

print ½p �<��©�"

s ¶4N�

[cl] 1Ø¥"

[scrollup] [scrolldown] [scrolleft] [scrollright] ¶4�þe�mEÄ"

s 1N�

[sl] [sr] IP«SN�m£Ä"

[sp] [jo] ©��c1½ë�ü1"

[ci] �c1SNN��>.¥
"

[rf] ü�"

s DOS ö�

[dos] ò�DOS 	�"

dir w«©�8¹"

erase ©�¶íØ©�"

rename Î©�¶#©�¶©�U¶"

chdir UC�c^�8¹"

s �éÚO�

l\xx\[-] [m] �é©�/IP«iG"

c\xx\yy\[-] [m] [*] [co] O�©�/IP«iG!(@O�"

s ü«õU

[df] [ds] ¯�½ú�ü«"

[de] ü«(å"

s Ù§

[ex] �1·-1þ·-"
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[ud] ���c1þ?Û?U"

[rd] ¶4x"

[ce] �Øw««SN"

[bp] �$"

[es] Ñ\AÏiÎ"

[nu] ^udefine �é¥��½Â"

[xxx] n �?�ê§�«�A�ASCII è�"

s ����Î·-

set backup xx [?k] ��Ú�ÎíØSN�3gê"

set margins xx xx xx [?m] ��Ú�Î>.�§�)�>.!m>.!�Ä1 ?"

set searchcase exact/any [?s] ��Ú�Î��^�"

set abbrev on/off [?a] ��Ú�Î·- �G���"

set hscroll on/off [?h] ��Ú�Î¶4EÄ�ª"

set display xx ��w«ìa."

set BLANKCOMPRESS on/off [?b] ��Ø "

set TABEXPAND on/off [?e] �ÎIºÐm"

set TABS xx xx [?t] ���ÎIº"

[?y] �Î�^S��m"

? diskspace �Î^��m"

[?c]/? CHAR �ÎiÎ�ASCII è�"

[? dir] �Î�c^�8¹"
Xµ

s margins 1 79

d enter=[il][in]

d f1=[e ce2.hlp]

d f2=[cc][bl][ee]”save”

d f3=[cc][bl][ee]”file”

d f4=[q]

d f5=[bl][ee]

d f7=[cc][bl][ee]”print”

d f8=[e]

d f10=[il][ps][ml][bw][bl][wb][bm][po]

d s-f10=[ps][ca][ml][cm][column 9]”.”[column 14][ee][c/ //-*m][ bl] [sr][sr]”e ”[ct][down][dm][ex][po]

d a-n=[il][012]

d a-f2=[? diskspace]

d a-f3=[? dir]

§18.2.3 ¥Ü©WordStar ^�

¦^éÊH§�Nõ^�XSK!Turbo Pascal?6ì!QUICKBASIC?6��õU��

��oN§�k7�Ýº"WordStar 3.X kn�©���'�§=WS .COM!WSMSGS.OVL
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±9WSOVLY1.OVR"

3XÚJ«e§�\WS Ò?\Ìèü"XµC>WS <Enter>

5å©·-6

D ?\?6 E ��©�¶

P �<©�/¥ä O ��©�

R $1·- Y íØ©�

N ?6�©Ö©� X òÑ

�\�A�=©i1=�¢y��õU"

Ü©WordStar ÿä±eõU"

F w«^�8¹

H ��ÏY²

L UC�c^�

M Ü¿�<

S $1SPELSTAR
ÀJP ?1�<�§�<�±ÑÑ���©�!�½m©�(å�è!�m6Ê(±PU

Y)!¥��<(^PÑyJ«�§2�Y)§�Esc�K¥�Î¯§^%@���"

ÀJD ½N ?\�§�±¦^±eõU�½Âµ
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1I£Ä·-µ

Ctrl-E ½{ 1Iþ£�1

Ctrl-X ½| 1Ie£�1

Ctrl-D ½y 1Im£��iÎ

Ctrl-S ½z 1I�£��iÎ

Ctrl-F 1I�£�i

Ctrl-A 1Im£�i

Home ½Ctrl-Q-E 1I�¶Ä

End ½Ctrl-Q-X 1I�¶�

PgUp �c��

PgDn ����

Ctrl-Q-PgUp ½Ctrl-Q-R ½F9 ©Ä

Ctrl-Q-PgDn ½Ctrl-Q-C ½F10 ©�

Ctrl-W ¶4�þEÄ

Ctrl-Z ¶4�eEÄ

Ctrl-G íØ1I¤3iÎ

Ctrl-H ½Del í1Ic¡iÎ

Ctrl-T íØ1I?���i

Ctrl-Y í1I¤31

Ctrl-Q-Y í�1"

Ctrl-Q-Del í�1Ä

i¬ö�·-µ

Ctrl-K-B ½F7 ½Â¬Ä

Ctrl-K-K ½F8 ½Â¬�

Ctrl-Q-B 1I�¬Ä

Ctrl-Q-K 1I�¬�

Ctrl-K-C ��i¬

Ctrl-K-V £Äi¬

Ctrl-K-H Ûõi¬

Ctrl-K-N 1¬��¬��

Ctrl-K-R r©���i¬Ö\

Ctrl-K-W ri¬��©�P�

Ctrl-K-Y ¬íØ

Ctrl-K-P �<i¬

Ctrl-Q-B 1I�¬Ä

Ctrl-Q-K 1I�¬�

Ctrl-K-0 .. Ctrl-K-3 ½ÂIP0..9

Ctrl-Q-0 .. Ctrl-Q-3 ��IP0..9
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�é�O�µ

Ctrl-Q-F �é

Ctrl-Q-A �é¿O�

Ctrl-L Ïée��

�ª=���\µ

Ctrl-V ½Ins �\G���

Ctrl-O-I gÄ >��

Ctrl-O-T Iºw«��

Ctrl-N �\#1

Ctrl-M �\£�Î

Ctrl-P �\��Î

Ctrl-I ½Tab �\a�

¶4?6·-µ

Ctrl-O-L ½F3 ��>.

Ctrl-O-R ½F4 �m>.

Ctrl-O-S �1å

Ctrl-O-C 1Ø¥

Ctrl-B ãáü�

©�ö��òÑ·-µ

Ctrl-J �Ï·-

Ctrl-U ª�·-

Ctrl-J-H ��ÏY²

Ctrl-K-S ��¿UY?6

Ctrl-K-D ��¿�£Ìèü

Ctrl-K-Q �ï��¿�£Ìèü

Ctrl-K-X ��¿�ò�DOS

Ctrl-K-F w«©�8¹

Ctrl-K-O ��©�

Ctrl-K-E ©�U¶

WordStar��¬£ÄõU�PE IIk¤ØÓ§§�±ª�IP«§q��Ð�
§e¡0

��WPS�WordStaraq"

Øþ¡�Ñ�±	§ÿk�
:·-§X.PL ��!. PO �<m©�ê�"Ctrl-Q-Q �

¯��1·-"Ü¿�<�k�@;^�-"WordStar4.0��±�§ÙõU��Or§õ

U�½Â�þãÑkØÓ"

§18.2.4 Sidekick

Sidekick´��~7S�(Terminate and Stay Resident, TSR)�^�§©�i!Øõ§�õ

Uér§XP¯?6!F{!O�ì!ASCIIèL!F§L�§�õU^ØÓ�I�(�eã)"d

ã�¼�½´ÏL§�NotePad¥�Ñ\(Import, F4)§r¶4SN×£�©�¥�§Ù?6

õU��Turbo Pascal!WordStar�´oN�§�ö3e¡ò�0�"Ù���A:´�±3

Nõ^�$1�^�e§±ctrl-alt½Ó�Ue�mShift�gd?ò"ù�3¦^GLIM!Stata

�a^���±Ø7òÑXÚ?1?6§|^SK 3§S?6Ú$1�m?19���"�
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Ù§^��'§§U
©Ea�Î(ˆI§TAB)§PE II ±9MS-DOS ¥�EDLIN %@æ^Ø 

�ª�Ñ§3�m©��gÄ�m"�?6)¤�ASCII êâ83Fortran ½LISREL ^�¦

^�  N´Ñ�"Ïd§éuÜ©^r5`§SK ^�´é�í��"

SideKick Plus�õUk¤\r§�)ASCIIèL,P¯�,�c{,F�Û,>{ÃÒ(Phone

dialer), êâ¥¼ê, ©�+n(file manager), outline processor, 3�ÏÕ9kill-the-space-things

iZ"§S���Ü©´�ÑªÑÖ(pop-up access)§31MB ±þ�S�e¦^'�Ð"

SideKick 1.56A kü�Ä�©�§=µ

SK.HLP �Ï©�

SK.COM �1©�

�kSK.COM ½�§�´ØUN^3��Ï"�
¦^Ù3��Ï§SK. HLP ©�Au

�c8¹"^SKINSTû½SK�õU�½Â�?6©���§ù:�Turbo Pascal aq"

?\µ3DOSXÚJ«Îe,�\µSK ¡Enter¿ =�?\"

3é�Çke�±?6Çi©�"

?6©��§�\F4 §=?\¶4/��0§¦^Ctrl-K-B (½F7) ½Â¬Ä§,�^y

z{|½Ctrl-yCtrl-z£Ä1I§^Ctrl-K-K (½F8) ½Â¬�§±Ctrl-K-C Òr¶4SN�

�L5"ùp�Ñ�´§�Ö¥�Nõ©iá�Ñ´|^§�¶4��õU§3^�$1

�òÙ$1&E§Ø\UÄ/�3e5�"5¿§Ø��ã/§ã/���^XµPZP ^

�!SPSS/PC+ graph-in-the- b ox!WordPerfect 5.1 GRAB!WINDOWS Clipper �"

Sidekick��ÏXÚ´3��§\�±3A½I��F1½Alt-H��¦^&E"

Notepad´���¶4!�WordStar/TURBO PascaloN�©�?6ì¿kgC�A:"

)}bÚgÄ�ÑFÏ/�m"Calculator ´��O�ì§?1�?�!�8?�Ú�?�O

�"Calendar�SüzFF§"Dialerl¶4þ½gC�>{ÒèÛ¥��>{Òè§Sidekick

�±¦^modem?1��"ASCIILw«256-iÎ�ASCIIi1L§Ó�w«�?�!�8?

�è�ÚiÎ!ÏPÎ"Setup ^uUCSidekick¤¦^�IO©�¶Ú8¹§[ÈP¹ù


�9I� �!��êâ"lÌèü¥^±e�{ÀJI�µ

1 U4Alt-�¿�I�¶¥p�Ýw«���i1"

Alt-H NHelp Alt-D NDialer

Alt-N NNotepad Alt-A NASCIItable

Alt-C NCalculator Alt-S NSetup

Alt-L NcaLendar

eUAlt��L1.5¦§XÚ@�I��Ï§d�w«Ìèü"

2 ���I�¶¥p�Ýw«���i1"

3 ¦^{½|���½�I�§2�Enter"

4 ��z�I�'é�õU�"

í�1�«�{§Ï�ù�ØI�Ìèü�-¹"

¶4.1ATAO5¿§ùp�Ñ
�ø¦^�õU�"?\ØÓ�I��õU�S

N¬UC"d�c[�^{�dF1½Alt-H��"

²Alt-�¦^õI�§��¤kI�Ñy§�k�º���-¹"¦^Esc è'4�

cI�"¦^A½I�éA�Altè�?\TI�§Ù§I�Ew«X"

õI��¹e¶4��Ü©dI�ñ4§ù��±^Sidekick�I�£ÄõUrI�£
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m"ù�ö�I�ScrollLock�-¹(wme��I�)§Ï^1I�£Ä§¤±NumLockAT

'4"£Ä�I�� ��±²Setup I�¥�Save Window SetupõU5[ÈP¹"

Sidekick3^rö��?Û��Jø�Ï"Sidekick�õU��Xeµ
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WORDSTAR PC

1I£Ä

iÎ�£ Ctrl-S z

iÎm£ Ctrl-D y

i�£ Ctrl-A Ctrl-z

im£ Ctrl-F Ctrl-y

1þ£ Ctrl-E {

1e£ Ctrl-X |

þò Ctrl-W

eò Ctrl-Z

þ�� Ctrl-R PgUp

e�� Ctrl-C PgDn

1�à Ctrl-Q-S Home

1mà Ctrl-Q-D End

�Ä Ctrl-Q-E Ctrl-Home

�. Ctrl-Q-X Ctrl-End

©Ä Ctrl-Q-R Ctrl-PgUp

©" Ctrl-Q-C Ctrl-PgDn

©"\FÏ/�m Ctrl-Q-O

IP«Ä Ctrl-Q-B

IP«� Ctrl-Q-K

þ�1I � Ctrl-Q-P

�\ÚíØ

�\�m/' Ctrl-V Ins

��1 Ctrl-N

í�1 Ctrl-Y

í�1" Ctrl-Q-Y

ím>�i Ctrl-T

í1I?iÎ Ctrl-G Del

í�>iÎ Ctrl-H Backspace

¬·-

½Â¬Ä Ctrl-K-B F7

½Â¬� Ctrl-K-K F8

IPüi Ctrl-K-T

Ûõ/w«¬ Ctrl-K-H

��¬ Ctrl-K-C

£Ä¬ Ctrl-K-V

íØ¬ Ctrl-K-Y

l^�Ö¬ Ctrl-K-R

�¬�^� Ctrl-K-W

¬�üS Ctrl-K-S

�<¬ Ctrl-K-P

Ù§·-

�Ñ©� Ctrl-K-D F2

Êb¬ Ctrl-K-E

}b F4
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¬Êb�±¦¬S©�E��?ÛÙ§§S"}b#N^rr¶4SNE��Notepad"

a� Ctrl-I

E�"�g�é Ctrl-L

��iÎcM Ctrl-P

1#�ªz Ctrl-B

�m>. Ctrl-O-R

�é Ctrl-Q-F

�é�O� Ctrl-Q-A

gÄa�m/' Ctrl-Q-I

¡EíØ�1 Ctrl-Q-L

Ö�FÏÚ�m Ctrl-Q-T

ã/m/' Ctrl-Q-G
ã/m'Ctrl-Q-Gû½ã/iÎ�w«§mé��±w�256�ASCIIiÎ"

m>.�ü�"m>.%@�´65§¦^Ctrl-O-R·-5UC§"d�B�±^Ctrl-B5

�ªzãá
§��ãá±�1(å"m>.�¤2505��ü�"

õU�"F1 Help. w«�[�¢�¦^&E"

F2 Save. ò©�SN�Ñ�^�"�duWordStar·-Ctrl-K-D"

F3 New note file. ½Â#©�"%@�NOTES"

F4 Cut and paste. ��?\Notepad�c¶4¤w«�SN"

F9 Expand window. *�I�§1�gU��(Ü1I�*�I�§

1�g£�~"

F10 Contract window. I� �§�F9^{aq§��^��"

W\FÏÚ�m"1�11���.LOG�©��P¹©�"zgN\�§XÚg

Äò1I£�©�¿W\�cFÏÚ�m"Ctrl-Q-O·-�^���Ó"·-Ctrl-Q-TrF

ÏÚ�m\�1I �"Ctrl-Q�Ú�ü�iÎ���·-§?11I£Ä!íØ9Ù§k

'ö�"

Ctrl-Q-S!Ctrl-Q-D!Ctrl-Q-E!Ctrl-Q-X!Ctrl-Q-R!Ctrl-Q-C!Ctrl-Q-O!Ctrl-Q-B!Ctrl-Q-

K!Ctrl-Q-P!Ctrl-Q-Y!Ctrl-Q-F!Ctrl-Q-A!Ctrl-Q- I !Ctrl-Q-L!Ctrl-Q-T!Ctrl-Q-G§éA�

õUþ¡®�`²"

iG�é"iG�±�k��iÎ§�ö^Ctrl-P�cM"�é�O��iG�±^±

e�5?6µ

iÎ�£ Ctrl-S ½z

iÎm£ Ctrl-D ½y

i�£ Ctrl-A

im£ Ctrl-F
im£(Ctrl-F)w«c�g�é�SNø?6�^"Ctrl-A�^u�éiG��Ï�Î"

iÎ��´30"iÎO���ö��d��§k'�À�Xeµ

B l1I ����éÚO���©Ä"

G �§�éÚO�§�^���1I �Ã'"



§18.2 A«i?n^�¦^{0 535

n n = ?¿ê"�éÚO�ng"

N Øw«O���(@J«Replace (Y/N)"

U �Ñ���"

W =�éÚO��i§ØOi�Ù§i¥��/"

^~µ

N10 �é¿O�10g§O��ØJ«"

GWU �©i�éÚO�§�Ñ���"

�é�O�¥åÊ��^Ctrl-U·-��§ö�dCtrl-LE"

Ctrl-K �UÚ��X�üiÎ���·-§=µ

Ctrl-K-B!Ctrl-K-K!Ctrl-K-T!Ctrl-K-H!Ctrl-K-C!Ctrl-K-V!Ctrl-K-Y!Ctrl-K-S!Ctrl-K-

E!Ctrl-K-R!Ctrl-K-W!Ctrl-K-P!Ctrl-K-D"

ÙõUc¡²®²`²"

e�Ñ�©�¶¹kÏ�Î(? ½*)"Sidekick¬w«X�ÎÜ^��©�¶"*�?�¹

Â�DOSe�Ó"*.*�¤k©�§*.TXTK�¤k*Ð¶�TXT�©�§??.? �©�¶�Ý

�2*Ð¶��1�©�"�Ñ�©�¶ØU±’BAK’��*Ð¶§Ï�ùa©�dSidekick^

��°"

¬üSI�½'�i¤3��Ò"

3Sidekick¥�±½ÂÊb�§Ï~^Alt��|ÜXAlt-A!Alt-9"��¦^�3¬w«

�§½Â�dCtrl-K-E Del·-��"õU�9Ù�Shift, Ctrl, ½Alt��|Ü�±^�Êb

�"

§18.2.5 ¥©i?n^�WPS

d�®�ÆÚ�l7ìúimu��?Çiö�XÚ´��¦^�B!õUà��S

¡<MXÚ"±Ù1Ê��~§XÚd±e�Ü©|¤"

¬!Super-CCDOS V5.0 ¥©ö�XÚ

!Super-WPS V2.0 ¥©?nXÚ

®!Super-Star V1.0 ²(ã©?ü9<MXÚ

¯!9Ï§SµX1?n!©�`²�"

XÚ�?\�±ÏLSCÎðëàíÇk½^�SC�¤"

éÄ�nµãµ

ÌÅgu y éÄPC DOS y ?\WPSf8¹ y éÄCCDOS

WPS5.1   ¦^XMS§\��A�°Ä§SK�Ý¬��Uõ"X3CONFIG. SYS¥

\\µDEVICE=HIMEM.SYS!DEVICE=SMARTDRV.SYS 1024 512§DOS 5.0�Jøùü�°

Ä§S"(ÜDOS �PATH ÚAPPEND ·-�3?¿f8¹eN^XÚ©�"k�O�Å

S�É�§K�±N^Ù�?i¥"

SPLIBz+N\i¥§Ù¥z+L«<Enter>§eÓ"SPLIB �±¦^ëê/2 N^�?

i¥§¦^/[nnnn] �½§S$1�À«��§ùéUõ?6��w«�Ý�´ékÃ�"

�C\i¥+n�¬

SPDOSz+7C\��9w«+n�¬

'C\©ÑÇiÑ\{�¬
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��WBXz+ C\Ê)i.Ñ\{�¬

À'BXMz+ C\L/èÑ\{�¬

éÄWPS ÚSPT: WPSz+½WPS ©�¶z+§�¦^/N �«�©�?6§/V �«Ø

�3?\WPS ?6±c�¶4"

$1SPT ·-?\²(ü�XÚµSPTz+

�WPSéÄ�§¶4Äkw«��ÌõUÀü§¿�^rÀJ§�Ø^PÁÙõU�"

èüz©�:DEMO.WPS 1=00057 �=060 ��ON �\1y
©�ö� ¬ö� íØiÎ 1I£Ä Ïé/O� �<�� �¡�� ?6�� I� Ù§õU

��©� ½Â¬Ä íØ�i �©�Þ Ïé ÀJiN iÎ,p ��>. Y²©� �[w«

���£ ½Â¬� íc�i �©�� Ïé�O� Ài.Ò iÎ�ò �m>. R�©� ©��<

�ï�� ¬�� íØ�é �¬Ä Ïé,1 ÀÜ©N imå Iºw« e�I� O�ì

��òÑ ¬E� íØ�1 �¬� Ïée�� ÀJ?» 1må I5w« I�N� �cFÏ

Ö©� ¬£Ä í�1Ä þ� � ÀJy� ��:ê Y²�L �c�m

¬�©� ¬íØ í�1� ÀJ�µ �½©9 TAB °Ý �c(Ï

DOS·- �DOS ¬ ¡EíØ ÀJcµ �½9� gÄ�L O�(J

���è ÀJÒK �Lë� E�1

��ë�

ãáü

ˆKS �3?6�©���, UY?6

��V©VÑ:

WPSXÚ�ý�õê�õUÑ�±l?6G�uÑ·-5�¤"Xþã¤«§̂ ESC�

?1õU�ÀJ"^yé^ek�A�e.ªèü"��¬�±^1I�5£Ä§XJU


Enter �,K��¬¤«�·-Ò��1"��·-L�ª��{½Â:(iÎ/ˆ0´Ctrl �

� �)"Xµ̂ KJ Ó�UCtrl ÚK,,�UJ,?\�ÏXÚ"̂ J K´Ó�UCtrl ÚJ, ?\��

·-)º�ÏXÚ"

1I£Ä�X���þ�yz{|Home End PgUp PgDn"Ins ´�\ÚU�G��=

�m'�"Enter 3�\�´1I?�\�M£�§��\#1½©ä�1§1I£�e�

1�à¶3U��K1I£�e�1�à"Esc Xl?6G�?\Àüö��ª§½òÑÀ

ü!��·-"Backspace ½z�íØ1I�>���iÎ½Çi"DelíØ1I�«���

i½Çi"ˆ T !̂ Y �õU�WordStar��"¦^õI�(F6§̂ ])?1õ�©�m�¬ö�

Ö�~�B"

�?\Àüö��ª�§��¬�«�õU3¶4�.1k�Ù�A���·-L�

ªÚ¥©)º§Bu^rn)§\¯ÆS¦^�L§"

©vÑ\µÑ\�©iw«31I¤�½� �"

1. =©iÎÑ\{µUAlt+F10§,�l�����\"��ª��i°�=�dCtrl+F9?

1"

2. ÇiÑ\{µUAlt¦F1�F8,��â¤ÀÇiÑ\{�5KÑ\Çi"

3. ¬¨´«ã/iÎÑ\{µUAlt¦F9 EUAgÒw«1A«�ÎÒ§2^¨½¸�

mÏé§,��\�AêiÀJ"
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4. ÃÄ�Lµko�Ú[��«"o�§UAlt ¦z{|y"[�§UCtrl ¦z{|y

5¿µx�«���3©"Î/u0c§X��Ld«§7Lk^£���\#1±*

¿�«"

�<��µUEsc�À/�<��0��õU5½Â^rI����ÎÒ;¿���^�[

w«ÙKI5l¶4þ*	���J(l1I?m©w«)§X�Ê�w«§U�gCtrl¦Break

=�£?6G�"¢y
/¤�=¤�0"

�^ré?6(JÚ�[w«�J÷¿�§ÒI�^�<Å3�þ�<Ñ5§ù��

UˆKP=�"l�<Åþ���(J��[w«(J´���"

�^rk
�½�¦^²��§=�?n�E,�©vÚ�¡µ

¬!¬ö�§^�Ö�

!õI�ö�

®!�m>å

¯!O�ì

°!�½iã��é½ ÚO�#iã

±!Ù¦õU|Ü

3XÚ^�þk��¶�SAMPLE.WPS���©�§§Q��^rü«�XÚ��<

�J§q��^r«�N����¢yù��õU£^¿�ªÖ\SAMPLE.WPS§̂ �[w

«õUˆKI*	���J¤"

SPT ã©?6XÚ¦^TIF �ª�©�"3XÚe^ˆF10 �±NÑXÚ���Àü§

E±z!y!{!|1ÀJ"1����XÚ�¹\�ª§X« !Ê)i.!=©êi�"

±£��1¹\�ª�ÀJ§±ALT-ESC �ÑT¹\�ª¶Ù9ÏõUJøASCIIèL!F

§L!O�ì!Çi« è§|^Ù9ÏõU��±òÑXÚ"e¦^WPS 5.1§d�E�±

?\WPS �?6§�´òÑ?6��£�Ü©G�"3WPS 4.03 �¥�kaq�õU"

Super-CCDOS 5.1e¦^i¥XSDOS.LPH§du©���§3|±�M�©«�DOS 5.0

eÖi¥k¯K§A1;��?n"XòO�ÅC:�©«�¤32 MB§��i¥XSDOS.LPH§

rSAS�Ó�m���^��3�©«�D:�¥§,�UÄSPLIB.EXE©�§X¦^PCTOOLS�

é008B?��-�è/80,7F,16,F80¿òÙ¥�16U¤17§�é00EB?�-�è/8B, 47, 100

òÙ¥�10U¤11"UÄéMS-DOS 6.0 ÚDR DOS 6.0½k�"

WPSXÚoNoÏ2401�ª§Ù@Ï���1üö©��p�§35.0±�K�|±

oÏ©��WPS©��ü�=�"â¢S¦^²�§oÏ�iÅ�^�Ñy/^��ªØ

é0��Ø§²~E¤&E���§3$�´�õê�¹e�±é�)û��{"oÏ�N

þ´720KB§�²O�Å���°Äì°Ä§�^O�Å�óä^�ò�oÏ��°�g"

�é�°�?1CHKDSK!NORTON^�?n½Ù¦ö�§é£©��¡§ÜìWPSXÚ

���¦^ù
é£�&E"

e¡0�ü��WPSk'�¢^§S§§�þ�²C?È)¤�A��1©�"1��

´O�Å�oÏ�ªp��§S§Ù¦^IO�ASCII�ª"oÏ�k�ª©��²Üì)

¤ASCII©�§²O�Å?n�2¦^T§S=£oÏ�ª"/*5¥IO�Å^r,�61992.3

*/

#include <stdio.h>

#define MAXLEN (48*1024)

char r=0;
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main(argc,argv)

int argc;char *argv[];

{

char c=1;

if (argc==1){

puts(”oÏ©�Ú�Å©�=�§S\n”);

puts(”Usage: MSPC -[rmp] < [©�¶] > [8I©�¶]”);

puts(” -m oÏ©�==> �Å©�”);

puts(” -p �Å©�==> oÏ©�”);

puts(” -r =���iÎ(default)”);

exit(0);

}

if (**++argv==’-’){

if((strchr(*argv,’r’)!=NULL)||(strchr(*argv,’R’)!=NULL)) r=1;

if((strchr(*argv,’m’)!=NULL)||(strchr(*argv,’M’)!=NULL)) c=1;

if((strchr(*argv,’p’)!=NULL)||(strchr(*argv,’P’)!=NULL)) c=0;

}

if (c) mtop();

else ptom();

}

mtop()

{ register unsigned char *buft,c=0,e=0,*buf;

short rnum,wnum;

buf=(unsigned char *)malloc(MAXLEN);

while((rnum=fread(buf,1,MAXLEN,stdin))>0){

wnum=rnum;

buft=buf;

for(;rnum>0;){

rnum--;

if(*buft>=0xa1) c=(c==1)?0:1;

else if (c) { *buft+=128;c=0;}

else if (e) { *buft=32;e=0;}

else {

if (r) {

if (*buft=0x8d) *buft=0xd;

else if (*buft==0x8a) *buft=0xa;

else if ((*buft&0x80)&&(*buft-128<32)){

*buft=32;e=1;}

}

} buft++;

}fwrite(buf,1,wnum,stdout);
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}free(buf);}

ptom()

{

register unsigned char *buft,c=0,*buf;

short rnum,wnum;

buf=(unsigned char *)malloc(MAXLEN);

while((rnum=fread(buf,1,MAXLEN,stdin))>0){

wnum=rnum;buft=buf;

for (;rnum>0;) {rnum--;

if (*buft>=0xa1) {

if (c) *buft-=128;

c=(c==0)?1:0;}

else {c=0;

if(r && *buft<32)*buft=0x80;}

buft++;}

fwrite(buf,1,wnum,stdout);}

free(buf);

}

�y®^TURBO C 2.0òþã©�?È!ë�¿)¤��1©�MSPC.EXE"�rÜì

©�=¤oÏ©�§Kk^Üì�©�²Ì?6Ìèüe�©�ÑÖõU=�IO©�©

�TRANS.ASC§,�?1ö�µ

C>MSPC -p <TRANS.ASC >TRANS.240 <Enter>

KòASCII a.©�TRANS.ASC =�oÏ©�TRANS.240 
"

1��¢^§S´?nWPS�è�§Ï�k�¦^WPS�¬Ø&\\�è½#P�è§

ù��§S�Uk¤�Ï"²©Û§WPS©��è��3©��732-740i!"Ùl �?�

i!po �$o �����§��i1����"õU�ASCII èU"�"

/*5O�Å.61994.2.2 */

#include<stdio.h>

#include<process.h>

main(int argc,char *argv[])

{

FILE *fp;

int i,j,a[8],b[8];

printf("\nWPS Password Retriever V1.0\n");

printf("(C)Copyright China Computer World 02/02/94 \n\n");

if(argc!=2){printf("Usage: PASS filename\n");

exit(-1);}

if((fp=fopen(argv[1],"r"))==NULL){

printf("Can’t open %s\n",argv[1]);

exit(-1);}

fseek(fp,733L,SEEK_SET);
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if ((a[0]=fgetc(fp))==0){

printf("No Password\n",a[0]);

exit(-1);}

else printf("Internal Codes: %2x",a[0]);

i=1;

while(i<8){

if ((a[i]=fgetc(fp))==0) break;

printf("%02x",a[i]);

i++;}

putchar(’\n’);

fclose(fp);

printf("Password:");

for(j=0;j<i;j++){

b[j]=~(a[j]<<4|a[j]>>4)&255;

if(b[j]==0) printf("Function keys");

else if (b[j]==8) printf("Backspace");

else if (b[j]==’\t’) printf("Tab");

else if (b[j]==27) printf("Esc");

else if (b[j]==’ ’) printf("Space");

else if (b[j]>=’!’ && b[j]<=’~’) printf("%c",b[j]);}

putchar(’\n’);

exit(-1);

}

e¡´WPS �Ï&E"
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�!Ñ\9?6

ˆD ½y� 1Im£��iÎ

ˆS ½z� 1I�£��iÎ

ˆE ½{� 1Iþ£�1

ˆX ½|� 1Ie£�1

ˆQE 1I£��cI��þ�

ˆQX 1I£��cI����1"�

ˆR ½PgUp� �þ���¡

ˆC ½PgDn� �e���¡

ˆA 1I�£��cééÄ

±eiÎ��é�k�(åÎÒ

Tab,��,”!$&()+-*/,.:;=?\|[]
{} <>”,£�,©�,©"Î

ˆF 1I£�e�é�éÄ

ˆQS ½Home� 1I�£��c11Ä

ˆQD ½End� 1Im£��c11�

ˆW I��þEÄ�1, ¶4�eEÄ�1

ˆZ I��eEÄ�1, ¶4�þEÄ�1

ˆQR ½ˆHome 1I£��c©�mÞ

ˆQC ½ˆEnd 1I£��c©�"�

ˆV ½Ins� �\ªU�G�=�

ˆI ½Tab� ¦1I�ma�e���LÕ

3N�m�ªe: 1I£Ä��Tab �

ˆG ½Del� íØ�c1I���iÎ½Çi

ˆH ½Backspace íØ�c1I�c��iÎ½Çi

ˆT íØ1I���iÎ9Ù��éS�¤kiÎ

ˆY íØ1I¤3��1

ˆQY ½ˆ íØ1I?�1��¤kiÎ

ˆQH ½ˆz íØ1I?�1Ä�¤kiÎ

ˆU ¡E�C�gíØ�SN�1I �

5: ØU¡E¬íØ�SN

ˆM ½Enter� 3�c1I?�\��M£�

3U�G�e: ò1I£�e�1�1Ä

ˆN 3�c1I?�\��M£�,1IØ£

ˆPP 3�c1I?�\��©�Î
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�!©�ö�

ˆKW ò½Â�¬�\^�©�

ˆKR ò^�©�Ö\��c1I �

ˆKS �3?6�©���§UY?6

ˆKD ½F2 �3?6�©���§Ê�?6§�£ÌÀü

ˆKX �3?6�©���§Ê�?6§òÑWPSXÚ

ˆKQ ½F3 Ê�?6§©�Ø��§�£ÌÀü

ˆOP 3D�m�ªe��©��è

���è�7L��âU¦�èk�

n!¬ö�

ˆKB ½F4 ò1I¤3 ��¤¬Ä

ˆKK ½F5 ò1I¤3 ��¤¬�

ˆQB ò1I£�¬Ä �

ˆQK ò1I£�¬� �

ˆKH ��®½Â�¬

ˆKV ò¬£��c1I¤3 �

ˆKC ò¬E���c1I¤3 �

ˆKY ò¬íØ

ˆKN ¬�1ª��ª=�

ˆKL ��CCDOS¶4SN��c1I?

o!�éÚO�

ˆQF ½F7 3©�¥�é�½�ié

ˆQA 3©�¥�é�½�ié§¿^�
ié5O�

�é½O�����Î:

ˆS - Ï�?ÛiÎ

ˆA - Ï�?ÛASCIIiÎ

ˆC - Ï�?ÛÇi½�<��Î

ˆPˆM - L«£�Î

ˆPˆL - L«©�Î

ˆPˆJ - L«^£�

ˆL Ec�g�é½O�·-

ˆQV 1I�£�þ�gó�: �

þ�gó�:�þ�g�é½O��� �

ˆQL 1I£Ä��½11Ä
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Ê!�ª?ü9�L

ˆOL ��©��>å

ˆOR ��©�m>å

ˆB �â#��m>åé©�?1ãáü

ˆOF Iºw«mª'

ˆOI �LÕ��½

ˆOC ��ÎÒw«�mª'

ˆOK ��Tab°Ý

ˆOA gÄ�LõU

ˆOS �Lë�§ò¬Ä�¬�ë���L�

ˆOY íØ¬Ä�¬��m��L�

ˆOE ���>.i�:ê

�
¦©�¥gÄ�)��>.iÎ�iÒØÉ©�¥iÒ��

���, ^�>.i�:ê5L«©�¥�>.i�iÒ

ˆOZ ��©9�<9��ê

9��ê@8�9�9�m�:ê

8!�<��

ˆPA ÀJiN: yN!�yN!oN!çN

ˆPB ÀJi.: IO!�.!A.!g½Â!A�!Ú�

ˆPC ÀJþey�

ˆPD ÀJÇi?»

ˆPE ½ÂiÎ�µSN

ˆPF ÀJ=©iN

ˆPG iÎ�òn���i(0 127)

ˆPH iÎ,pn�:(-63 64:)

ˆPK ½ÂiÎmå(-63 64:)

ˆPL ½Â1må(0 127:)

ˆPM ½ÂiÎÒK

ˆPN ½ÂiÎcµ

ˆPS �½©9�<
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Ô!I�ö�9Ù§

ˆKZ ½F6 ½Â��I�

ˆQN ½ˆ] ò1I=�e�I�

ˆKO I�º��N�

ˆKI ½F8 l�c1I ��[w«

ˆKP ½F9 l�c1I ��<

ˆKA ½ˆIns �¦O�ìÑÖõU

ˆQQ E�1·-õU

ˆKJ ½F1 ?\�ÏXÚ

ˆKF ½F10 �1DOS½CCDOS·-

ˆOD ��cFÏ��c1I �

ˆOT ��c�m��c1I �

ˆOW ��c(Ï��c1I �

ˆOM �O�ì(J��c1I �

^PgUp!PgDn���§ESC��£



N¹� ë�©z

1¬Ù

[1] �FWµ5ÚOÆVm6§�ÆEâ©zÑ��§1989.

[2] Moore, D.S. (1990), Uncertainty. in Steen, L.A. (eds), On the Shoulders of Giants, New Ap-

proach to Numeracy. National Academy of Sciences.

[3] Dowdy, D. and Wearden S.(1991), Statistics for Research, second edition, John Wiley & Sons

Inc.

[4] Turkey, J.W. Exploratory Data Analysis, Reading, MA., Addison-Wesley.

[5] Cox, D.R. and E. J. Snell(1981), Applied Statistics: Principles and Examples, Chapman and

Hall.

[6] Chatfield C.(1988), Problem Solving�A Statistician’s Guide, Chapman and Hall.

[7] Mcpherson G.(1990),Statistics in Scientific Investigation: Its Bases, Application, and Interpre-

tation. Springer Verlag.

[8] Afifi, A.A. and Clark V.(1990), Computer-aided Multivariate Analysis, 2nd Edtion, Van Nos-

trand Reinhold Company.

[9] Norman Cliff(1987), Analyzing Multivariate Data, Harcourt Brace Jovaovich§Inc.

[10] James Stevens(1992), Applied Multivariate Statistics for the Social Sciences, Second Edition.

Lawrence Erlbaum Associates, Inc.

[11] Jobson, J.D.(1991), Applied Multivariate Data Analysis, Vol I. Regression and Experimental

Design, Springer-Verlag.

[12] Ross, P.W. eds, The Handbook of Software for Engineers and Scientisits, CRC and IEEE Press,

1996.

1Ù

[1]þ°���Æµ5¥I�Æz��Ö61�ò§ý��Æ"þ°�ÆEâÑ��§1991.12.

[2] Box, G.E.P. and N. R. Draper (1987), Empirical Model-Building and Response Surfaces, John

Wiley & Sons, Inc.

[3] Plackett,R.L. and J.P.Burman( 1946), The Design of Optimum Multifactorial Experiments,

Biometrika, 33, 305-325.

[4] Box, G.E.P and D. W. Behnken (1980), Some New Three Level Designs for the Study of

Quantitative Variables, Technometrics, 2, 455-475.

[5] Box, G. E. P and K. B. Wilson ( 1951), On the Experimental Attainment of Optimum Condi-

tions, J. Roy. Statist. Soc., B13, 1-38.

545



546 N¹� ë�©z

[6] Andre I Khuri, and J. A.Cornell(1987), Response Surfaces: Designs and Analysis, Marcel

Dekker, New York.

[7] SAS/QC Software: Reference Version 6, First Edition. SAS Institute, Inc.

[8] Seber, G.A.F.(1977), Linear Regression Analysis. John Wiley & Sons, Inc.

[9] Stevens, S.S. (1951), Mathematics, Measurement, and Psychophysics, in stevens, S. S. ed.

Handbook of Experimental Psychology, New York, Wiley.

[10] Afifi, A.A. and Clark V.(1990), Computer-aided Multivariate Analysis, 2nd Edtion, Van Nos-

trand Reinhold Company.

[11] Cliff N. (1987), Analyzing Multivariate Data, Harcourt Brace Jovanovich§Inc.

[12] Jobson, J.D.(1991), Applied multivariate Data Analysis, Vol I. Regression and Experimental

Design, Springer-Verlag.

[13] Hoaglin, D.C., Mosteller, F. and Turkey, J.W.(1983), Understanding Robust and Exploratory

Data Analysis, John Wiley & Sons, Inc.

[14] Dixon, W.J.(1951), Ratios involving extreme values, Ann. Math., 22, 68-75.

[15] Dowdy, D. and Wearden S.(1991), Statistics for Research, second edition, John Wiley & Sons

Inc.

[16] Mendenhall, W. and T. Sinsich (1992), Statistics for Engineering and the Sciences. Dellen

Publishing Company, 2rd Edition.

[17] Madansky, A. (1988), Prescriptions for Working Statisticians. Springer-Verlag.

[18] Johnson, R.A. (1988), Applied Multivariate Statistical Analysis, Prentice-Hall, Inc.

[19] Hartley, A.J.(1983), Appropriate uses of multivariate analysis, Ann Rev. Public Health, V4

P155-180.

[20] Rao, C.R.(1973), Linear Statistical Inference and Its Applications Wiley, New York.

[21] M.S. Srivastava and E.M. Carter (1983), An Introduction to Applied Multivariate Statistics,

Elsevier.

[22] Crowder, M.J. and D. J. Hand (1990), Analysis of Repeated Measures§Chapman and Hall.

[23] Cox, D.R. and Hinkley, D.V.(1974), Theoretical Statistics. Chapman and Hall, London.

[24] Snedecor, G.W. and Cochran, W.G. (1980), Statistical Methods ( 7th Edition), Iowa State

University Press.

[25] ±VNµ5VÇØ�ênÚO6§p���Ñ��§1984.

[26] Collett, D. (1994), Modelling Survival Data in Medical Research, Chapman and Hall.



547

1®Ù

[1] Yu- cheng Liu§Gibson, A.G.(1984), Microcomputer Systems: The 8086/8088 Family�Architecture,

Programming & Design. Prentice -Hall, Inc.

[2] Á.µ5O�Å¾Ó�ý���Ø6§¥I�Æ�F">Múi§1991.1.

[3] Gregory, W. and W. Wojtkowski (1990), Applications Software Pro gramming with Fourth-

generation Languages, Boyd & Fraser Publishing Co.

[4] Schofield, C.F.(1989), Optimizing Fortran programs, Ellis Horwood Ltd.

[5] Sanchez, J. (1990), Assebly Langauge Tools and Techniques for the IBM Microcomputers.

Prentice Hall, Inc.

[6] Forsythe,G.E.,M.A. Malcolm and C.B. Moler(1977), Computer Methods for Mathematical Com-

putations, Printice-Hall, Englewood Cliffs, N.J.

[7] Maindonald, J.H.(1984),Statistical Computations, John Wiley & Sons Inc.

[8] Press, W.H., B.B., Flannery§S.A., Teukolsky and W.T., Vetterling (1986), Numerical Recipes

- The Art of Scientific Computing, Cambridge University Press.

[9] Wilkinson,J.H. and C. Reinsch(1977), Linear Algebra, Vol. 2 of Handbook for Automatic

Computations, Springer-Verlag, N.Y.

[10] Wilkinson, J.H. and Reinsch, J.(1971), Handbook for automatic computation. Vol III. Linear

Algebra, Springer-verlag, Berlin.

[11] Sewell, G.(1990), Computational Methods of Linear Algebra, Ellis Horwood Ltd.

[12] Kennedy, W.J. and J.E.Gentle (1981), Statistical Computing. Marcel Dekker, Inc.

[13] Enslein,K.,A. Ralston and H.S. Wilf, eds(1977),Statistical Methods for Digital Computers

(Vol.3 of Mathematical Methods for Digital Computers) Wiley-InterScience, N.Y.

[14] Hy�Ì?:5�^ênÚO�{(1n�)6§<¬¥)Ñ��§1983.

[15] ¾xµ5ê�O�{6§I�ó�Ñ��.

[16] 4�B!¤µp�µ5Fortran �ó�{®?6§I�ó�Ñ��§1983.

[17] þ°O�EâïÄ¤µ5>fO�Å�{Ãþ6§þ°��Ñ��§1982.

[18] ¥I�Æ�O�¥%VÇÚO|µ5VÇÚOO�6§�ÆÑ��§1979.

[19]¥I�Æ�!�O�EâïÄ¤�µ5>fO�Å~^�{(O¾�)6§�ÆÑ��§1983.

1¯Ù

[1] Sincich, T.(1982), Statistics by Example, 3rd edtion Dellen Publishing Company, a division of

Macmillan, Inc.



548 N¹� ë�©z

[2] Bollen K. A.(1990), Regression Diagnostics. in J. Fox and J. Scottloag eds.Modern Methods of

Data Analysis, Sage publications inc.

[3] ÇIL, S�4, 4µ°:5¢^êâ©Û�{6§¥IÚOÑ��§1992.

[4] Rawlings, J.O.(1988), Applied rgression analysis: A research tool. Wadsworth, Inc.

[5] Chatterjee S. and Price, B. (1991), Regression Analysis by Example, Second Edition, John

Wiley & Sons, Inc.

[6] Draper, N.R. and Smith, H.(1981), Applied Regression Analysis (2nd Edition), Wiley, New

York.

[7] Wetheril, G.B. (1986), Regression Analysis with Applications, Chapman and Hall.

[8] �FW!�t?µ5C�£8©Û6§S ��Ñ��§1987.

[9] éu!Û�¥µ�^�5£8CþC�9�ä§5¥I¥)ÚO61�ò1�Ï§1993.

[10] Cody, R.P. and Smith J.K. (1991), Applied Statistics and the SAS Programming Language,

North-Holland.

[11] Box, G.E.P., Hunter, W.G., and Hunter, J.S. (1978), Statistics for Experimenters, New York:

John Wiley & Sons, Inc.

[12] Searle, S.R. (1987), Linear models for unbalanced data, John Wiley & Sons, Inc.

[13] Searle, S.R., Casella, G. and C.E.McCulloch (1992), Variance Components, John Wiley &

Sons, Inc.

[14] Henderson, C.R. ANOVA, MIVQUE and ML Algorithms for estimation of variances and co-

variances, in David, HA and David, HT eds. Statistics,An Appraisal. The Iowa State University

Press, Inc.

[15] Karlin, S, et.al (1983), Path analysis in epidemiology �A Critique. American Journal of

Human Genetics, 35:695-723.

[16] Maindonald, J.H.(1984),Statistical Computations, John Wiley & Sons Inc.

[17] M.S. Srivastava and E.M. Carter (1983), An Introduction to Applied Multivariate Statistics,

Elsevier.

[18] Mike V. and K.E.Stanley (1982), Statistics in Medical Research, John Wiley & Sons, Inc.

[19] Agresti, A.(1990), Categorical data analysis, Johns Wiley & Sons, Inc.

[20] Cox, D.R.(1970), Analysis of Binary Data, Chapman and Hall, London.

[21] Hosmer, D.W. and S. Lemeshow (1989), Applied logistic regression. John Wiley & Sons, Inc.

[22] Lee T.E. (1992), Statistical Methods for Survival Data Analysis, Second Edition, John Wiley

& Sons, Inc.



549

[23] SAS Technical Report P-229, SAS/STAT Software Changes and Enhancements, Release 6.07,

p251-286, SAS Institute Inc., Cary, NC, USA,1992.

[24] ��§4=Ë§�õ³?µ5õ�ÚO©Û6p���Ñ��§1989.

[25] SAS/QC Software: Reference Version 6, First Edition. SAS Institute, Inc.

[26] Box, G.E.P. and N. R. Draper (1987), Empirical Model-Building and Response Surfaces, John

Wiley & Sons, Inc.

1°Ù

[1] Schulman, R.S. (1992), Statistics in Plain English with Computer Application, Van Nostrand

Reinhold.

[2] ��§4=Ë§�õ³?µ5õ�ÚO©Û6p���Ñ��§1989.

1±Ù

[1] �Ï¯: A«�.ÚO©Û^���0�95U'�§5¥I��&E�¬Ø©8(n)

6§781-791§1987c4�.

[2] Dixon, W.J. (1981), BMDP Statistical Software, 1981. Berkeley, CA.

[3] Agresti, A. (1990), Categorical Data Analysis. John Wiley & Sons, Inc.

[4] Gehan, E.A.(1965), A Generalized Wilcoxon test for comparing arbi trarily singly-censored

samples, Biometrika 52:203-223.

[5] Collett, D. (1991), Modeling Binary Data. Chapman and Hall.

[6] Smith, W. (1932), Filtration of antipneumococus serum. Journal of Pathology 35, 509-526.

[7] BMDP USER’S DIGEST: A Condensed Guide to the BMDP Computer Programs BMDP

Ststiatical Software, Inc., 1984.

[8] Afifi, A.A. and Clark V. ( 1990) . Computer-aided Multivariate Analysis, 2nd Edtion, Van

Nostrand Reinhold Company.

[9] BMDP, Statistical Software Inc. (1988), BMDP Statistical Software, Los Angeles.

[10] Kalbfleisch, J.D. and Prentice, R.L.(1980), The Analysis of Failure Time Data, New York:

John Wiley & Sons, Inc.

1²Ù

[1] Wilkinson, L.(1987), SYSTAT: The System for Statistics. Systat Inc.§Evanston, Illinois

1³Ù

[1] Stata 2.0, Computing Resource Center, 1081 National Boulevard, Los Angeles, California 90064,

1988.



550 N¹� ë�©z

19Ù

[1] Ripley, B.D. (1994). Introductory Guide to S-Plus, statlib.

[2] Chambers, J.M. and Hastie, T.J. (1992). Statistical Models in S, Wadsworth & Books.

[3] Ross, P.W. eds, The Handbook of Software for Engineers and Scientisits, CRC and IEEE Press,

1996.

[4] S-PLUS User’s Manual: Version 3.2 MathSoft, Inc. StatSci Division, Seattle WA.

110Ù

[1] Ross, P.W. eds, The Handbook of Software for Engineers and Scientisits, CRC and IEEE Press,

1996.

111Ù

[1] Digby, P.G.N., Galwey, N.W., and Lane, P.W.(1988), Genstat 5: a second course. Oxford

University Press.

[2] Lane, P.W., Galwey, N.W., and Alvey, N.G.(1988), Genstat 5 : an introduction. Oxford

University Press."

[3] Genstat 5 Reference Manual. Oxford Science Publications 1988.

[4] Wilkinson, G.N. and Rogers, C.E.(1973), Symbolic description of factorial models for analysis

of variance. Applied Statistics 22, 392-9.

[5] Collett, D. (1991), Modeling Binary Data. Chapman and Hall.

112Ù

[1] Box and Pierce(1970), Distribution of residual autocorrelations in autoregressive integrated

moving average time series models, JASA, Vol 65, PP 1509-1526.

[2] White, H. (1980), A heteroskedasticity-consustent covariance matrix and a driecct test for

heteroskedasticity, Econovetrca 48,

[3] Pao, P. and Z. Griliches (1969), Small sample properties of several two-stage regression methods

in the context of autocorrelated errors, JASA, Vol 64, pp 253-272.

[4] Cochrane, D. and G.H. Orcut (1949), Application of least squares regression to relationships

contaioning autocorrelated error terms0JASA, Vol 44, PP 32-61"

[5] Box, G.E.P. and Jenkins, G.M.( 1970), Time Series Analysis, Forecasting and Control. Holden-

Day, San Francisco.

113Ù

[1] Lindsay, J. K.(1989), The Analysis of Categorical Data Using GLIM, Springer-Verlag.

[2] Agresti, A. (1990), Categorical Data Analysis, John Wiley & Sons,Inc.



551

[3] Baker, R.J. and J.A. Nelder GLIM Manual Version 3.77.

[4] Healy, M.J.R.(1988), GLIM: An Introduction. Clarendon Press, Oxford.

[5] Crawley, M.J.(1993), GLIM for Ecologists. Blackwell Scientific Publications.

[6] Collett, D. (1991), Modeling Binary Data. Chapman and Hall.

[7] McCullagh, P. and Nelder, J.A.(1983), Generalized linear models. Chapman and Hall, New

York.

[8] Agresti, A. (1990), Categorical Data Analysis. John Wiley & Sons,Inc.

[9] �FW!�t?µ5C�£8©Û6§S ��Ñ��§1987.

[10]�Æ;!�F	§2Â�5�.��£8�.�Ú�nØ§5A^VÇÚO6§18ò§

1�Ï§1990c8�.

[11]Lindsay, J. K. (1992), The Analysis of Stochastic Processes using GLIM, Springer-Verlag.

[12]Wilkinson, G.N. and Rogers, C.E.(1973) Symbolic description of fac torial models for analysis

of vairance. Applied Statistics 22,392-9.

[13]Hastie, T.J. and Tibishirani (1990) Generalized Additive Models. Chapman and Hall.

[14]Liang, K.Y. and Zeger, S.L.(1986) Longitudinal data analysis using generalized linear models.

Biometrika 73, 13-22.

[15]Francis, B., Green, M. and Payne, C.(1993) The GLIM System Release 4 Manual, Clarendon

Press, Oxford.

114Ù

[1] Karl G. Joreskog and Sorbom, D.(1985), LISREL VI; Analysis of Linear Structural Relationships

by the Method of Maximum Likelihood, Instrumental Variables, and Least Squares Methods

§Uppsala: University of Uppsala.

[2] Fox J.(1984), Linear Statistical models and related methods. John Wiley & Sons.

[3] Blau, P and Duncan, O.D.(1967),The American occpational structure. New York, Wiley.

[4] Byrne M. B.(1989), A primer of LISREL�Basic Applications and Programming for Confirma-

tory Factor Analytic Models. Spinger-Verlag.

[5] Duncan, O.D.(1975),Introduction to Structural Equation Models, New York, Academic Press.

[6] Johnson, R.A. (1988), Applied Multivariate Statistical Analysis, Prentice-Hall.

[7] SAS Technical Report P-229, SAS/STAT Software Changes and Enhancements, Release 6.07,

SAS Institute Inc., Cary, NC, USA,1992.

[8] John, C. Loehlin (1992), Latent Variable Models: An Introduction to Factor Path and Structural

Analysis, Lawrence Erlbaum Associates.



552 N¹� ë�©z

115Ù

[1]. Andrew G. Dean: Epi Info Version 5 User Guide. Center for Disease Control, Atlanta, Georgia,

1990

[2]. |^Ù!|I��Èµ;¾êâ�+nÚ©ÛEpi Info ^�¦^Ãþ. þ°���ÆÑ

��1992.12.

116Ù

[1] SAS User’s Guide: Basics, Version 5 Edition. SAS Institue Inc 1985.

[2] Cody, R.P. and J.K. Smith (1991), Applied Statistics and the SAS Programming Language.

Third Edition, North Holland.

[3] Comery, A.L. and H.B., Lee(1992), A First Course in Factor Analysis§Second Edition, Laurence

Eribaum Associates, Inc.

[4] Pendhanker, S.S. and R.A., Biegel(1992), dBASE1for VMS and UNIX�A Techinical Support

Approach, Van Nostrand Reinhold.

117Ù

[1] �I½!ÜdÙµ5õ�êâ©Û�{�X�ê?n6Hm�ÆÑ��§1990.

[2] Grabowski R. (1991), AutoCAD technical reference, Delmar Publishing Co.

118Ù

[1] I[EâiÒÛ�?:5���c7��£À?6§1993c6�.

[2] Dashefsky, H.S. and Sax, N. ( 1992) , Desktop Publishing with WordPerfect for Windows,

Wincrest, McGraw-Hill.



N¹� ÚO^��&E

§N¹B.1 ¶¡ ��=©éì

SAS Statistical Analysis System

SPSS Statistical Package for Social Sciences

BMDP BioMeDical computer Package

SYSTAT System for Statistics

Genstat GENeral STATistical modelling

GLIM Generalized Linear Interactive Modelling

LISREL LInear Structural RELation models

EGRET Epidemiological, Graphics, Estimation and Testing Program

IMSL International Mathematics and Statistics Library

WP WordPerfect

PE II Personal Editor II

SK SideKick

WS WordStar

§N¹B.2 ^�úi/�

1. SAS Institute Inc.

(SAS PC)

SAS Campus Dr.

Cary, NC 27513

USA.

Tel (919)677-8000

Fax (919)677-8123

2. SPSS Inc.

444 North. Michigan Avenue

Chicago, IL 60611.

USA

Tel (312)329-2400

Fax (312)329-3668

3. Genstat 5 & GLIM

553



554 N¹� ÚO^��&E

NAG,Ltd ½ Numerical Algorithms Group Inc.

Wilkinson House 1400 Opus Place, Suite 200

Jordan Hill Road Downer’s Grove

Oxford OX2 8DR IL 60515-5702

UK USA

Tel 865 511245 Tel 708 971 2337

Fax 865 310139 Fax 708 971 2706

4. BMDP Statistical Software

1440 Sepulveda Blvd, Suite 316,

Los Angeles, CA 90025

USA

Tel 213-4-7799

5. Marketing Department, SYSTAT Inc.

1800 Sherman Ave.

Evanston, IL 60201

USA

Tel (708)854-5670

Fax (708)492-3567

6. Stata

Stata Corporation

702 University Drive East

College Station, TX 77840

USA

Tel (409)696-4601, (800)782-8272

Fax (409)696-4601

E-mail: stata@stata.com

7. Minitab, Inc.

3081 Enterprise Drive

State College, PA 16801

USA

Tel (800)448-3555

Fax (814)238-4383

8. AT&T Software Sales

P.O.Box 25000

Greenshoro, North Carolina 27420



§N¹B.3 IO^�ë�]� 555

(800)828-UNIX

9. EGRET

Statisticas & Epidemiology Research Corporation

909 Northeast 43rd Street, Suite 310

Seattle, Washington 98105

USA

10. ÇzEpi Info

þ°200032 �Æ�´138 Òþ°���Æ¥)ÚOÆ�ï¿7ø�

=©�URL: ftp//ftp.cdc.gov (EPI INFO ÚEPI MAP)

11. IMSL Inc.

2500 Park West Tower One

2500 City West Boulevard

Houston, TX 77042-3020

USA

12. MATHEMATICA

Wolfram Research, Inc.

100 Trade Center Drive

Champaign, Illinois 61820-7237

USA

Tel (217)398-0700

Fax (217)398-0747

§N¹B.3 IO^�ë�]�

1. SAS

SAS/FSP Guide Version 6, 1987

SAS Introductory Guide for Personal Computers Release 6.03,1988

SAS Procedure Guide Release 6.03, 1988

SAS Language Guide for Personal Computers Release 6.03,1988

SAS/STAT Guide for Personal COmputers Version 6, 1987

SUGI Supplemental Library User’s Guide Version 5, 1986

2. SPSS

SPSS Data Entry II, 1988

SPSS-X User’s Guide, 3rd Edtion, 1988

SPSS/PC+V2.0, Base Manual, 1988



556 N¹� ÚO^��&E

SPSS/PC+ Advanced Statistics V2.0, 1988

SPSS/PC+V3.0 Update Manual

SPSS 6.1 for Windows Update, SPSS Inc. 1994

SPSS Professional Statistics 6.1

SPSS Advanced Statistics 6.1

SPSS for Windows Base System

SPSS for Windows User’s Guide Release 6.0

SPSS Tables, Trends, Categories, CHAID and LISREL 7

3. BMDP

BMDP Statistical Software Manual, Volume 1,1988

BMDP Statistical Software Manual, Volume 2,1988

4. SYSTAT

SYSTAT: The System for Statistics, Evanston, Illinois, 1988.

5. Stata

Stata 2.0, Computing Resource Center, 1081 National Boulevard, Los Angeles, California

90064, 1988.

Stata Reference Manual: Release 3, 5th edition, Computing Resource

Center, Santa Monica, CA.

Stata Reference Manual Release 5, Stata Press, College Station, Texas, 1996.

6. Lisrel

Karl G. Joreskog and Sorbom, D.(1985), LISREL VI; Analysis of Linear Structural

Relationships by the Method of Maximum Likelihood, Instrumental Variables, and Least

Squares Methods§Uppsala: University of Uppsala.

Joreskog, K.G., Sorbom, D.(1989). LISREL 7: User’s Reference Guide, Scientific

Software, Mooresville, 1st, ed. 1989.

Joreskog, KG, Sorbom, D(1990) LISREL 7: A Guide to the Program and Applications,

Chicago: SPSS Inc.

7. GLIM

Baker, R.J. and Nelder, J.A. ( 1978) . GLIM Manual, Release 3. Numerical Algorithms

Group and Royal Statistical Society, c/o Numerical Algorithms Group, Oxford, U.K.

Baker, R.J. and J.A. Nelder GLIM Manual Version 3.77

Baker, R.J.(1981), GLIM-4 et al. GLIM newsletter, issue 5(December)

Francis, B., Green, M. and Payne C.(1993). The GLIM SYSTEM Release 4 Manual,

Clarendon Press, London.

8. Genstat

Genstat 5. Reference Manual. Oxford Science Publications 1988.

Release 1.3 of the GENSTAT 5 Statistics System, Oxford, Clarendon Press, 1988.

9. S-PLUS



§N¹B.4 URL /� 557

Becker, R.A. and J.M., Chambers (1980), S: A Language and System for Data Analysis.

Bell Laboratories, Murray Hill, N.J.

Becker, R.A. and J.M., Chambers (1984), Design of the S system for Data Analysis,

Communications of the ACM, May 1984, No.5.

Becker, R.A., Chambers, J.M., and A.R., Wilks (1988) . The New S Language, Belmont,

California:Wordsworth.

10. Minitab

Ryan, T.A., Joiner, B.L. and B.F., Ryan (1981), Minitab Reference Manual. Minitab

Project, Philadelphia.

Ryan, B.F., Joiner, B.L. and Ryan, T.A., Jr.(1985), Minitab Handbook, 2nd edition,

Duxbury, Boston.

Schulman, R.S. (1992), Statistics in Plain English with Compter Applications, Van

Nostrand Reinhold, N.Y.

Minitab Graphics Manual. Minitab Inc. State College, PA.

Minitab QC Manual. Minitab Inc. State College, PA.

Minitab Reference Manual. Minitab Inc. State College, PA.

Ryan, B.F., Joiner, B.L. and T.A., Rayn, Jr., Minitab Handbook. PWS -Kent

Publishing Company, Boston, MA, 1992.

11. IMSL

IMSL (1982), IMSL Library Reference Manual. IMSL. Inc., Houston, Tex.

IMSL Library: Fortran Subroutines for Mathematics and Statistics§Edition 9.2,

Houston, 1984.

IMSL (1987), IMSL User’s Manual, math/library version 1.0, IMSL, Houston.

IMSL (1991), IMSL stat/library user’s manual version 2. 0 IMSL, Houston.

12. MATHEMATICA

Martha, L. Abell and James, P. Braselton ( 1992) . The Mathematica Handbook,

Academic Press.

13. NAG

NAG (1993). The NAG FORTRAN Library Manual, Mark 16. Oxford: NAG.

14. GAUSS

GAUSS (1991). The GAUSS System, version 2.2, Kent, Washington: Aptech Systems,

Inc.

§N¹B.4 URL /�

• ADE-4: J. Thioulouse, D. Chessel, S. Dolec, Universty of Lyon

http://biomserv.univ-lyon1.fr/ADE-4.html

• Amos: SmallWaters Corporation

http://www.smallwaters.com/amos



558 N¹� ÚO^��&E

• Autobox: Automatic Forecasting Systems, Inc.

http://darkstar.icdc.com// autobox

• CrossGraphs: Belmont Research Inc.

http://www.belmont.com

• DataDesk: Data Description, Inc.

http://www.lightlink.com/datadesk

• Epi Info: manuals and download sites

http://mkn.co.uk/help/extra/people/Brixton Books

http://www.univ-lille2.fr/epiweb/epif/ en français For downloading Epi Info, Epi Map and SSS,
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