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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"
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