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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
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�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
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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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