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£ 14 F SAS RGFAFMAIERR HIFERR FHLE

14.1 PIFP o M 20 Sl (R RE

ARZEA AT R BT BB s 4 v #2F © —2& PROC FREQ, % —~& PROC
CATMOD, Lol A HThaeun i -
B PROC FREQ 2/
O XM —HEAR, —ADEAKIALE.
@ 1 A 3 L R BA IR (Contingency Tables)o
O LA (K Sl e, o x? KE. HRURMPIRE#TENRA (Fisher's Exact
Test), 5% R %,
@ 7 R AT S TR R I BE AL AR AE  (Stratified Simple Random Sampling),
FREQ #2505t CMH %iil{E (Cochran-Mantel-Haenszel).
B PROC CATMOD %2/
O XIS B LA EIFEAR, PIASE AN DL 2 A &
@ LB MPLNERIAY (a0 o AT FIHS AT XM . R 4 A
TGS HT) N FHAE 0 B8 1) ek £ b
[B% T UL EXPIAGE R2P o8, 55 19 T /v 44 PROBIT LAKEE 20 FEA4HIT)
LOGISTIC #40] HkAb 32 0 i Bt . AR, DRSS 26 g [l ) (1) 2 A
A, RISV R 2 A 2RI F B TR 2E 19, 20 &, LMY
PROC FREQ, PROC CATMOD 253 #1 J7iRIN %1&. ]

142 % al R B

S
L

Fn AL AL DR A R AE T, R A . R R
Her (T AT LAl oA VR 1) 44 XAE i Nominal Variable (411 1 1 51), 1540 501 it
A2 Absolute Variable (41 @ ZXBE AN L H); I 1 X574 Ordinal Variable (41
K= FVE D AR LR W A KIX[A]AF & Interval Variable (41 © ¥ E).
LB

FONEHRK H 2 DMEARALE A (A FONAE ERRE.

® UREER AW SAATE— A ION A ERBUE N, FATT AT LA 8 ek .

fERE PN T 44

I
il



4 SRSy SRR ) A B
]

N EHE R B SARTE AN A B BRI, BT R R AT R RS —
AR (W, YA 5. s DIAIERIR S AR RIS (0 EEE R
Xy H), MK Z4EMFIEEE (Contingency Table).

@ 2R HPIAN LA BIZRAIAR RN, FRATT IR LL 2 HE IR R

@ U EEE R HPIAN BRI LB SR AR JE I, AT AT DA A — AU (1
i — i & (Profile) Wi'F :

Ll H £ | AHO@BEEin | FKERMAND
k= 1(%) 1(4) 2 (K 5
=P 1(%) 2 (5%) 5 (IR 3
i 2 (L) 1 4 (FERD) 6
BN 2 (&) 3(H) 3 (BER) 4

HxREEE
FO B 2 LIRS (01 =50, 2 =X), WRADHE/NEIE. B EdE
HZ AT 230, FEANEST,

14.3  [RBENLHIAE | —NBREEE

G AEFATLL A R R L B A B E et BN [ S BERE (One
Population)] X TLAR FUBR 547 FESE AT 2 UR AL ST (0 A8 6 EBE TR 2 A (FF
) M2 FHBEE 5. SR —&RZ)5 (7 YRR AR REnk 2, 4R
RILIZEPI N ERGT (LR

s 3 R IER i
I 30 60 20 30 10
L 15% 30% 10% 40% 5%

M LT EEEIE R, 152 S Am g ek, OO 8, JHOoederrse, Re
JEISE S VU . H BB E 2 e e AR — A BN LR AAR R DR IR E A IR A
Mg HE (SRS EALTHE).

BEATL ny, my, g, w, b ow g SRAREAEAS P [ED0 T 1 AR VR S 47 1) 7 20
e, WREARGE T HU KN 2 X A S R 8. gevh EFR ot ek £y i b 2 300 25 i
(Multinomial Distribution), ‘&M BEEERRUIT -

nl n2 n3 n4 nS
N e B P

Prob (n;; n,» n; ny ng)=
n,;! n,! ny! n,!

W EBIRIESL,  n= 200,
nl :30,
n2 :60,
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n; =20,
n, =80,
ns; =10,
A BRATTBR I R e ik — G O - b7 S e . ) 2 I I 4 A i I )
fic (Binomial Distribution).

14.4 )RR T RRENLIRE @ 2> BEEE

IAEAR AR AT R HEAE ) 55/ 2o (BANERERE) RF Fod Toh R 19 5 2 R R G e
MR UG BSAAE TR s A 5 B — A AR m i A (el AT e g
WK o SXPRIAE 0 7 VR R 23 S5 T S BE A LA A (Stratified Simple Random Sampling). i
B A VRANS AR R, ATV A3 2 R A A R

Bl Wi kK Hi ES P B
[} 10 50 20 15 5 100 =nl
i 5 10 5 60 20 100 =n2
A 15 60 25 75 25 200 =n

MR REE SRR ik, B & H — 0 ASH TR, Fril BFIERK SR E (100)
FEE o SRMAT RECEEIA R, HRMEEFRAE g R . & RRMEEAR
SEERRA AR, WIFRATRT B0 LA 22 T EAL ZE 0 vk, WS s . T4l
2w ) )13 5 P94 SRS Loy AT 2 K22 5l ? 3 AN L)y w] FH [RIRERK 22 5004y
[V QL

Prob (n;;,ny,,...,0y5,051,p9,...,155)

nInp! 0y o0 T oshys

ny; !, nys!

A m AR S 0 RERAID, FRUZEREN (1, 2) 534 (,
2, 3, 4, 5 MAH.

S SEHUREITAHIN LS SEE T T CATMOD FRRFIARIR . 5 4R A O KL 05 22 1
P 22 IS T LU 3 A MR AR G ER 2 (Rt o i B ER i Central Limit
Theorem). HHULER it HE Al i) 3 H 45 (RS FR . Waald (. MG IRL 2 1 AR S0
ML X2 SR

14.5 FEARHERM S 75 My

FEX TN, AT IR A RO S S 0 e 28BSk UL, R e ml e &
HEF ST A R A, T A7 VR i W AR A B0 1 78 1 23047 i il 21 v
&, RUMBAI B R G H ST . BB I B 3hi8ET 2 5 L
2o FTEAZANHEA AN Sl IR L el H 18 2 5 IR A BT A W Ak AGETT K £



6 SRSy SRR ) A B

BERE, XN BT -
A IS5 R AT LR AT FR R R
SO | BGRE | GEWH | RS | DEEE | B

SEK 75 300 250 12 637
FERRIN 100 25 50 200 375
I 175 325 300 212 1012

ZRM BRI BLE & PROC FREQ, H&uiH (IR 28 )L /34 (Hypergeometric
Distribution). EFEASE KRG LT, XA Bow] L H A&7 BOR U, PRt Jm 3 Hh i 42
e R R (x2) SERENLRFEAR D IC . (RFRATPT 2R I (1) I - Wr AR AF
6 S e BRAAT W 1R H AT G 3R 2

[FPRE 1 B R A vl 4 2GRS . dbatiny R, manls MR . X4 Z X
JIT 36 [ WO 2 (% % ) () B i ) H) PROC FREQ K 4r#1 . JLHIRRLAE L CMH Rk
(Cochran-Mantel-Haenszel Test), Ff HBIHUEA 15347 2 R H A5 43 e

14.6 K HBEIL IR SLL

ERBERE T e A B ARRE AL 2R 0 SR E B TR, AR RIKE A58 4 FF;
ME— AN, IR PR HA BSCie E I0ERAES AHOEL, B P Bk R AL 4
MR, I, MERIEELAE . PrA e LA R U N IX P — . @l mHz
Ja, THEMABE e

B ¥k NP VR NE M
5S¢0 UE 36 14 50
% m I 22 22 44

JEa 58 36 94

FEIRRI S, TR S UE L I N ECETOT ) (I SIS B 50 J 44),
SR A B I N BOUAN R T ol T AR A B 2 Ml EIRIEM T PROC
FREQ K77, DAMEHRIS SEIGHE Y By A 2 1 B Tl YA 2K

147 SHEHASFREIORE @ D ERRE

SeAbR e wT LI B RBR I x 2 RE s AT RELL x 2 K02 (Likelihood Ratio x? Test)
KA. FRMER x? KE A S PROC FREQ ZiitfefrH, i HAiEH CHISQ
HEIRI] o IRAEFRATAH B4 (14.6) 1417~k Ul B AL S UM S 8 - XAl 7 7
—ANAAR R, BIECADL. IEAAR R NP SEIRHE R Y. AT ) L X
PE2A AT B AU AT W AN R AT RO AR Bt © IR B2 AR s AN B AH )
(170 PRUERATHES QT IR 7 SR A 300X — AN B e % -
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G

DATA ONEVAR;
INPUT METHOD $ RESULT $ COUNT @@;
CARDS;
EXP PASS 36 EXP FAIL 14
CTRL PASS 22 CTRL FAIL 22
PROC FREQ;
WEIGHT COUNT;
TABLES METHOD * RESULT / CHISQ;
RUN;

g R

WA E I ZE R, x 2 2 LR R T (PA0.029). ATLATRAIHI 4518 & Se b BE
M HE B ANBAES T A BN B, SEIGHE R AN EUE ERE ANE
fis2e, SRIMAESBITE, 224 R pE i L wl ) 5e 4 —FE .

k=141 FETRUMEE - —1EEE

TABLE OF METHOD BY RESULT

METHOD RESULT

Frequency

Percent

Row Pct

Col Pct FAIL | PASS | Total

————————— B it

CTRL 22 22 44
23.40 23.40 46.81
50.00 50.00
61.11 37.93

—————————— B e

EXP 14 36 50
14.89 38.30 53.19
28.00 72.00
38.89 62.07

—————————— B e

Total 36 58 94

38.30 61.70 100.00

STATISTICS FOR TABLE OF METHOD BY RESULT

Statistic DF Value Prob
Chi-Square 1 4.794 0.029
Likelihood Ratio Chi-Square 1 4.822 0.028
Continuity Adj. Chi-Square 1 3.908 0.048
Mantel-Haenszel Chi-Square 1 4.743 0.029
Fisher's Exact Test (Left) 0.992
(Right) 2.39E-02
(2-Tail) 3.48E-02
Phi Coefficient 0.226

Contingency Coefficient 0.220

Cramer's V 0.226

Sample Size = 94




8 SRSy SRR ) A B

14.8  SEHAFHAIRE @ B ALl E B AR E

(B BATTRE 3k v 2% (R 5 HE) R S AR AR TR A AR A BUE
SR YL WA HE, WSS AR AR E R A A AAR R D R R (SR Rl

¥E), B

B (0 RUAFE )

PO R EE S s, PBIEE AT R A R aE i, 59 PBIE DU e Al T A R P Y
FSEIR M 45 R e T P

S 2 RS RN AL B
1 e YR 30 20 50
2 £ WY 23 27 50
3 o SR HE 29 21 50
4 B W@ YL 24 26 50
¥ 106 94 200
FEIXAHAEI A, AT 00 ) AL DA AT SE e, B @ X DUFRRBEZ 24 2R 10 b

BENBORE AT F A BT RIS & X PR A BB NECEMT RN . (]

AT CATN, QR PUE BB AT W AR, Al REAT 2 DUFp 5N

A, AL AR AR

B. #Hk2)

C. R EGHEHEMNAZ HACR

D. 2E8E, AU X 2 A RAS H A 2.
(F8J TR I P ARG 2 SRR kg ML R il R TR ASE 7R, DR 40 BT A mT B TR PR 25 0% P8k 2
N

FIFI PROC CATMOD [/, ik A-D TR rl 86 3e R i SAS 54 .

a. MODEL RESULT = SCHOOL;

b. MODEL RESULT = METHOD;

¢. MODEL RESULT = SCHOOL*METHOD;

d. MODEL RESULT = SCHOOL METHOD SCHOOL*METHOD;

F

DATA A;
INPUT SCHOOL $ METHOD $ PASS FAIL;
CARDS;
PRIVATE EXP 30 20
PRIVATE CTRL 23 27
PUBLIC EXP 29 21
PUBLIC CTRL 24 26
DATA B;
SET A;
RESULT="'PASS'; COUNT=PASS;OUTPUT;

RESULT="'FAIL'; COUNT=FAIL;OUTPUT;
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PROC CATMOD DATA=B;

WEIGHT COUNT;

RESPONSE JOINT;

MODEL RESULT=SCHOOL METHOD SCHOOL*METHOD/NOPARM;
RUN;

g4 R

ST A (ERCR) xR ik BB R (P<0.10); 2RI, #iikZ
FRCEHE S R A HAR AR B K. b n] MR Ul @ B oR, B (%)
BN 2 IR T2 I BeAis, B A B AR k.

K&k 14.2 ZETSHWRE @ BIIHEIUALETE

CATMOD PROCEDURE

Response: RESULT Response Levels (R) = 2
Weight Variable: COUNT Populations (8)= 4
Data Set: B Total Frequency (N)= 200
Observations (Obs) = 8
POPULATION PROFILES
Sample
Sample SCHOOL METHOD Size
1 PRIVATE CTRL 50
2 PRIVATE EXP 50
3 PUBLIC CTRL 50
4 PUBLIC EXP 50
RESPONSE PROFILES
Response RESULT
1 FAIL
2 PASS
Response DESIGN MATRIX
Sample Function 1 2 3 4
1 0.54000 1 1 1 1
2 0.40000 1 1 -1 =1
3 0.52000 1 -1 1 =1
4 0.42000 1 -1 -1 1
ANALYSIS OF VARIANCE TABLE
Source DF Chi-Square Prob
INTERCEPT 1 180.03 0.0000
SCHOOL 1 0.00 1.0000
METHOD 1 2.93 0.0867
SCHOOL*METHOD 1 0.08 0.7753
RESIDUAL 0

14.9 Pl PR

i, AV A TR KR X2 AR LR A LA S 2
R B P B O a2 TR S I e, TR A




10 F=f  JoHdh A re

T XA AR TS 5 1 e BROX P R RIS 15 HAR AT O ATl ke
WA E A TN, WAATEAS S W o SRR ERA L RiEsh? (. ).
T RORR YOS LB (M%) EERETE, X RS RE
BRI T IN B RAT 2 D NS (BN 1012 3l sl & 1 L BOR B LU B A%
B A A WA RIS . B (N=200) JEME— DR SSeffil B . BRI
Bl FRPr

B TLBOR | ST LEORN | B
N %R ZHH
5 O i 98 22 120
AR 0 80 80
JEp 98 102 200

PRI TR B © T AKX B E R RIEN . DU R x? KoEk
YU ST NAR 2 BB A I R O RN
P

DATA WOMEN;
INPUT LIBERTY $ ONECHILD $ COUNT;
CARDS;

AGREE YES 098

AGREE NO 22

DISAGREE YES 0

DISAGREE NO 80

PROC FREQ;

WEIGHT COUNT;

TABLES LIBERTY*onechild/CHISQ;
RUN;

g X

x 2 Rpg ik B AR B AR (P<0.001), 1 HEMWMEHRR (4XH{E=80 1k .625).
BT LA, ARIEEAE IR E A, FRATRT R 451Ul © 8 o (1 52 3R 3 R 0T 1) B R JC 4 PFIF B
it (98 N)o JRZ, ANEEAELAMN SRS W A SCRETC AR EER (80 N)s

|z 14.3 IR

TABLE OF LIBERTY BY ABORTION

LIBERTY onechild

Frequency

Percent

Row Pct

Col Pct NO | YES | Total

—————————— R il o

AGREE 22 | 98 | 120
11.00 | 49.00 | 60.00
18.33 | 81.67 |
21.57 | 100.00 |

—————————— R e il o

DISAGREE | 80 | o | 80
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11

Prob
0.000
0.000
0.000
0.000

7.26E-36
1.000
1.26E-35

| 40.00 | 0.00 | 40.00
| 100.00 | 0.00 |
| 78.43 | 0.00 |
—————————— e
Total 102 98 200
51.00 49.00 100.00
STATISTICS FOR TABLE OF LIBERTY BY onechild
Statistic DF Value
Chi-Square 1 128.105
Likelihood Ratio Chi-Square 1 162.840
Continuity Adj. Chi-Square 1 124.857
Mantel-Haenszel Chi-Square 1 127.464
Fisher's Exact Test (Left)
(Right)
(2-Tail)
Phi Coefficient -0.800
Contingency Coefficient 0.625
Cramer's V -0.800

Sample Size = 200

14.10 EE S S

BAnFATBE— AL, BT BRI IO L8 R PO IA Lo s LU B2 A Bl
PBUBFER 75 B BB A BRI L S BNV I AR REAS . d e 2 — B — K (4
=) HERR (N b SRR R RS2 AR A R S R AR
ML RAR? BEE AN L REA R SRR B G, 4R TR~

P
[ ] g8  H
A— 1 N Y/ POlk i
2 ES 45 35
2 Rz 30 40
N 2 27 55
g RE 48 20
ISP 75 75

FEXAN A, ME—1 B AR B L Sy
WELR, AW XRRMHERE, PrlaxRRscilmcoy =mRWE s . DL EmEdEE
i PROC CATMOD AbHH )&, Z»Hriss Ban T  :

G

o JUPAAZ R A — B A A R S S )

DATA REPEAT;

INPUT STATUS $ MONDAY $ SATURDAY $ COUNT;

CARDS;
RETIRE TIRED TIRED 45
WORK TIRED TIRED 35
RETIRE TIRED NOTIRED 30
WORK TIRED NOTIRED 40
RETIRE NOTIRED TIRED 27
WORK NOTIRED TIRED 55
RETIRE NOTIRED NOTIRED 48
WORK NOTIRED NOTIRED 20
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PROC CATMOD; WEIGHT COUNT;
RESPONSE MARGINALS;
MODEL MONDAY*SATURDAY=STATUS _RESPONSE STATUS* RESPONSE ;
REPEATED TIME 2/ RESPONSE =TIME;

RUN;

gi R

TSR R, 5 AN AT B IR . IR S BN e B e
IR ZESR . fn, RIS PMRIE e — (BUEN) et B A 210 1 7 LAl
7l o

RFT14.4 EENMTHPSE

CATMOD
Response: Response Levels (R)= 4
MONDAY * SATURDAY

Weight Variable: COUNT Populations (S)= 2

Data Set: REPEAT Total Frequency (N) = 300

Observations (Obs) = 8

POPULATION PROFILES RESPONSE PROFILES
Sample
Sampl STATUS Size Response  MONDAY SATURDAY
e
771 RETIRE 150 1 ~ NOTIRED NOTIRED
2 WORK 150 2 NOTIRED TIRED
3 TIRED NOTIRED
4 TIRED TIRED
Function Response DESIGN MATRIX

Sample Number Function 1 2 3 4
1 1 0.50000 1 1 1 1
2 0.52000 1 1 -1 -1
2 1 0.50000 1 -1 1 -1
2 0.40000 1 =y -1 1

ANALYSIS OF VARIANCE TABLE

Source DF Chi-Square Prob
INTERCEPT 1 566.40 0.0000
STATUS 1 2.21 0.1369
TIME 1 0.96 0.3279
STATUS*_RESPONSE 1 2.15 0.1422
RESIDUAL 0

NOTE: RESPONSE = TIME

ANALYSIS OF WEIGHTED-LEAST-SQUARES ESTIMATES

Standard Chi-
Effect Parameter Estimate Error Square Prob
INTERCEPT 1 0.4800 0.0202 566.40 0.0000
STATUS 2 0.0300 0.0202 2.21 0.1369
TIME 3 0.0200 0.0204 0.96 0.3279
STATUS* RESPONSE__ 4 -0.0300 0.0204 2.15 0.1422

NOTE: _RESPONSE = TIME




F15E EFHUERYIAN . Fit3EHF PROC FREQ

151 % Al R B

G, WATEM AP, RATHE SN = 400 © FnAE, 0 LI %
o BBOE—ADRFAPEREG, LR BE—a N, /A A TR At
NI R, AR NEWAION LI e HIRATRL 1 AR, 2 AR,
WX —1 A “17 KA “27 JoR .

152 PROC FREQ FiJyHtis

PROC FREQ #ifi & RIS B LR, LA B2 MR — %
M5, BN TR A — MR LR (XFRAIRR) e XA IRE LR ] e —
ANEREA TR R4 NI PR i T A PROC FREQ SRELANFIIFIIK
ok, Bk —MKFEHRPEN, AN ZAR B 5 - PE5] SEX (R4
B L), BEFE EDUC (FawAZ0, B it 4y, B STATUS (R 43I,
R #02 =280)) KAFERSCREL PUB (R MA@ =RAUT, =&MU ). F
MR BB —70. 7o, =7t (Il b)) AIRE e 3 & Iy 2 A 1

B STTEMRHSER

BUBLHE R IX AN AR AR B I
r

PROC FREQ;

TABLES SEX;

W PR 2 — N IRE R W F

£l % S B
AN 120 80 200

B _tTERHsER
UL M B REEE PN R A BCUT BB TR - AT S A
rr

PROC FREQ;
TABLES SEX*EDUC;

WU PRRE 7 2 — SR RO R A



14 s BRI AR R
W HERK ok
P 531 T T BIIREL
5 40 80 120
4 40 40 80
ATIREL 80 120 =200
WL E TS B AR Y], AR IR AT, ] DL SR

1o K, BRERWANRRZ R RR? BB WA R R R HRk LR

KU RZR, WA BB ORI AT AR R .

B ==l EESHAES R
BUgtpr Ay A (194 ki

e

F?

PROC FREQ;

TABLES SEX*EDUC*STATUS*PUB;

TR L RV A S TR XA AN IR TR
ANIRCR PR BE R EI e AME R, B S il i, il
o MPARE (RIECE AR ISRAIES, IR SCR S (BIECE AR IISREAT

e
P

. SER IR -
e TN UL Sl
Y 40 10 50
e 15 20 35
Yz 15 0 15
ATIREL 70 30 A H=100

AN IR e AR R R RO T B ¢ i T R AE DU T on ik iR A
(B - TRy OO et LR, AT x 2 K, BRI 548 5L
T P Z T R OR AR o

A, WEEATER 2R RN B TR S e KRNI . B, BT
MR (AR TAION), WAL oA R IKE BRI AT RE ™ A0 T2 U E .
FURIEAEEE— TR BRI L L2 B Sl FEOERE 2E 10T, LR IR SR IAL . K
77

153 WS PROC FREQ &)

PROC FREQ & TuiEte%, Ik wr :

PROC FREQ &M,
TABLES REU/HCR B Th / BT
WEIGHT AR 4K,




W 155 KPBIERYIAG © %iHE2F PROCFREQ 15

BY AR ALTRH
OUTPUT OUT=fitH WRISCHEAFR R4

354 #1 PROC FREQ J%IE;

IR A7 DYASE T

(1) DATA=#it N3 A
NS 44 o A WGIEIETR, ) SAS 4 H Bh3k AR R 3 2 Wi 5 i T IR
SAS 3CfF, AEHAT T

(2) ORDER=FREQ
ORDER=DATA
ORDER=INTERNAL (X #11)
ORDER=FORMATTED
FLE A N AR . 24 ORDER=FREQ I}, 756 JE #5251
REZ DT T . IRER 2 IR — AN, IRECE — 2 1280158 —, Lk
Feffeo wIiul, —AHAASA A TN, L\, bR 5 A S —
A, LAEARE 4. 24 ORDER=DATA I}, ZEHIKFEE EATERASCAE A H
L. 24 ORDER=INTERNAL i, 28557 f 9 S0 7RG o 7wk g o 4
PERI AN 200, 55 LL MALE 8%, %Ll FEMALE Q. kDS e /41
W, BN 4. 24 ORDER=FORMATTED I, 2&5I7F HAMER
Rk, MAMILEIT, A3 Z ORDER=INTERNAL. %4k, iBtjwEd &
SEHEE BRI .

(3) FORMCHAR (1, 2, 7)== 7+t
fi5 8 AP REABREN IR B LR S PR filn @ seE i ABC, 4
RINHLK M A CE—ANTER) B & EWBEEE R B GE AR MG |
MG ST C R =7 8h) M. M =AM (I FORMCHAR
(1, 2, T)=" ", WHER ERALBRRIT S Y], HARIIELT, W SAS H
1] FORMCHAR (1, 2, 7)="-+%

(4) PAGE
TRk FREQ R AE 0L HATEN—MNRE LR o A S kTN, FREQ &%
JFEAE DU )T 4T B 2N IR B i

54 #2 TABLES XS BLRAZIT /RIS

MIBRS (/) AR BE R BV 48 —T0. JnElZ o R e HE . el idm e
MR SRS, W A*B*C*D*E. RIS E — AL EorBeRny, 828 ] 5 &
PIREZE () REX ORI PEEs, .

TABLES A*(B C); 2T TABLES A*B A*C;

TABLES (A B)*(C D); 47 TABLES A*C A*D B*C B*D;

TABLES (AB C)*D; %57 TABLES A*D B*D C*D;

TABLES (A--C)*D; 1% TABLES A*D B*D C*D;




16 H—=f  JOHd A pE

TABLES A--C*D; B, N .
HGE IR 722 g 5 i (A--C)*D;
TABLES (A--C); Z5F TABLES A B C; (P24 = /M0 AR s (RS L ) o
LRI ILIETR, M) PROC FREQ XA SCIEP AR BB —MOR Bl (BP—JoAs &
(R E 53 ) o
A R — ORI IR B L, ARITARTEMBR S (/) JE3E T ML (41 @ TABLES
A;)s M PROC FREQ 4 HZhilFiZAR (A) F&RMMIREL, SBIREL REE L,
M BRFARECE I3 s IR X B AR R B iR W . A7 E Kk Z o0 (F oL b)
A IREOIC, i HEEEM RS (/) JadEAATMIED (41 @ TABLES A*B;), W
PROC FREQ £ HNH AR EAZLM UKL, PIAEAZRM KT (o0 3l LAk B ik
B oy BE. VIBIRECR 3 BE DATIRECA 3 BE),  IFRX L AR5 7R IR B R A
UAEBRAT R R AT Rt PR AR B . BT — NS, W EPIAZIR, A
etER(J=M, L=F):

OBS SEX
1 M
2

FEMEBIF, B EEE AN EEE T 1. EAMEREES BRI T . i Tt 2 55
T F, A ORI RIS, Jr LOXAS ST BER N

M Total
1

2
missing subject=1

kRS () PAUEREEDU ] 43 R H R WHE . SRS e Gt ipps;
I IEE K 38 T 2 RO T U, 5 R I R GR I ED SR DU SRR IS ok
GEVE AT AT, S S IR0 55 L T
F—EE AR AEREE ARG AT AR
(1) CHISQ
BOREARETT (x2) WA XA HE B R AR x 2 K, mrfRgkt x 2 U
M fi-554 (Mantel-Haenszel) x 2 K. HFHPORMu$s o RE. FIBCREL
(Coefficient of Contingency). Fi/K@HP) V FREL (Cramer's V) K& 2% FIRPIRG 1
WX (Fisher's Exact Test)-- Fid FH T AT R A IR BT FiL %
(2) MEASURES
BOR— RIS R RIEAR LA AT bR AR o X LSIRAR 036 B R AR R 8L T
IRITRE. HEARH. KA (Kendall's tau-b). S H#S/RZ%L (Stuart's tau-c).
FEEIRAE (Somer's D). WiMHA R %L (Lambda) — XRS5 A X FRAT . ASE R
(UncertaintyCoefficient) — X FR -5 AT FRIV o 45 K E S FL 2 AT He =411, Wik
R4 & A HL (Odds Ratio). A% (Risk Ratio) PLKBATTIE X [R] 4%
(3) CMH
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PR PAT v AL -d -5 4 (Cochran-Mantel-Haenszel) AT RE . 32X 72 H kel &
ITRES RN CR/RE OFFI S TABLES 84 WA e E). /£
AT 43 BiR N, PROC FREQ [R] FR0MI 3L [F] FRIAH AT KU %6 (Common Relative
Risk), LASEEHrZH M (Breslow's Test)o

(4) ALL
TR B =A (CHISQ, MEASURES K CMH) it e RAGHRHTHA

(5) EXACT
FERPAT H R AIARAENA (Fisher's Exact Test)o 15 MARIEMRHE Mehta /% Patel
(1983) MISCHR. Fr#rias R MR UL e AT R I W B, ARG E IR . 4
MEAAENENRZ, WIIETIAKIEH o« e WEAER N BN AT

e n= WA r= AR o= AREMNITH
(r-1)(c-1)

HUFEM AR 5, WHSEE Bl A IE IS, 4 RAKRT 5, WEE )]
fERIEIE DT, i 5 Ah e ALL WIEIR, HIEIACGIEERN, Snsh e,

(6) AGREE
IR I HAS € B R AT 20 K 5 9153 2R & RS, il FH T 1E 77 (143
KK, HAT HVEUYET 2, WL A S AT 2 5w WA E  (Mc Nemar’s test)
AT FIERT 2, WBEIE AT 0 50 /R R FRES 2 (Bowker’s test of symmetry ) o
Fribz 4b, I AGREE I8 7H5T Kappa {H A HbrifEiz . MBS ) Kappa {8 PA &I
FRAEDRSE o A IR LGV HE I LA ISR E, 8 0 2% Agresti(1990)
55 Fleiss (1981) 1 3CHR o

FIAEEI AL BRI A A

(1) EXPECTED

MR B A7 DA R oAb B R B 5 i a (BT 5 8IS 4E) B IR IR A
(2) DEVIATION

SR BN H 25 Gk N RS DB SEBR BT 2 5
(3) CELLCHI2

FORENH R — AR R-F Iy v HE I ook, XA ok ik e Xan k-

OWRF UK - SERR VO

AR IREO
(4) CUMCOL
SR ENH 25 4k N AS IR ECR 73 BER SR E 73 Lo
(5)PLCORR

A2 LR Z 2% ( Polychoric Correlation Coefficient). XA~k R REM G THE
BRAT A AE 5 SV AE I BERE 73 o2 — A Zu i SR, 2947 ST 2
i, ZI0KRAEWIYr KR REL (Tetrachoric Correlation Coefficient)o #7 . JGH
AR AL, W2 0K R REEE T RORBR R B KT Re R A THE . sbfh



18

SRSy SRR ) A B

THE A - SRR 5 RGOS, R IR R G0, HIHIREUEE] 20
W CHBEED B 2 ) MAXITER=/E, slSUE /N T 0.0001 (A BEMED 8L
B HE ) CON VER GE={H, IHGIHERF)Rd 72 58 ik

(6)TOTTCT
TR HNEN RBP4 b, PRI GE A = o AR U e 2%
(7)MISSPRINT
R0 (Fe o s UL by B ReaRr, B0 astiw 3o 1 5 2
(8) SPARSE
fefi PROC FREQ EtH TABLES #54 th4xifi AL & 2 28] ] Br A1 v e ff #4141
fro MRS LIST 3EI (WL FI&) Kb SO ks
F=HEEM  FHINAEIEEERE M

(1) NOFREQ

CUITREI RS €
(2) NOPERCENT

01k B HE A A IR O3 L
(3) NOROW

Ak B H A Atk P LB ECR 43 BRI IRECA 53 L.
(4) NOCOL

Ak B H A Atk P DUAT IRECR 43 BRI ECA 73 L.
(5) NOCUM

00k B H A A P I SRR S B L
(6) NOPRINT

B IR A LR, HARVFEH &R gt A g R, B D CHISQ,
MEASURES, CMH & ALL Z5I0 B 25 170 b 46 R

E eSS I N b TR e SIS S v ANt U

(1) SCORES=RANK
SCORES=TABLE
SCORES=RIDIT
SCORES=MODRIDIT
§ W] RO T A B 4 AT CMH G K B B 5 R R R R .
SCORES=TABLE, WI&HZ&DHE FAT 55k E . 54— (RANK, RIDIT,
MODRIDIT) #52& H KM LS. Nk {EZ& SCORES=TABLE. X
RIDIT (1] Xi# W, Bross (1958), Mack Al Skillings (1980) 2% k. 1%
MODRIDIT %% % Elteren (1960) Al Lehmann (1975) (K1

(2) ALPHA=HEHAY
AT 0 5 1 20|, Wk .05, URILH B RMER

(3) CONVERGE =#} /M) IFE{H
eI I G PR HE S 2 JoA ¢ REK W SR, 5 PLCORR ETHCH, P IRfE2&
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0.0001

(4) MAXITER=IF #4%
IR IS PGP E R 2 00 X R REMEA IR EL, 5 PLCORR ETHCH, M IRfEZ&
20 K.

FRIE  FHEIUE AR

(1) MISSING
ik PROC FREQ # it Bths (S fEAEA BB, ARG ARAE XA SOk T
S BARRUE E 3 L

(2) LIST
LR Z 0 RN IREI R UL UK R, 2 PROC FREQ AT AL A 46
B, ANREFIMLET . FIoh, 716 PRI, 0S40 4% 1R A DB S e B - ()
s # &M T EXPECTED I£M).

(3) OUTPCT
BOR T AR RPN FIRTE ) OUT=SAS i th £t SCrF i«
PCT_COL HATMIXREH 5t
PCT_ROW #4711k A 71 tb
PCT_TABL % - JoiXHorBi K1) s A 7t

(4) OUTEXPECT
I IR E Sk OUT=SAS it s SO N & 4 ks 00 A T8, b IAr Ei 8 AL i
EXPECTED {1t

§% #3 WEIGHT T ZHR;

XA B E AR BN AR AU, (— MM 5, RS ILEGEAR HACER — AN Edis
Mo IEAAR RN IUE IESEL, A /NURIRAT o RWHAT — AN S0, WS AR E R
% (RACE). %] (SEX) M TAEN %0 (HRSWORK); 1 HARB A F A A5 - H AL
WN. BT

PROC FREQ;
TABLES RACE*SEX;

MFA TSR] D e B m AR B E, EEFRRITSUENSZ O BEA N BEE
AN EA N BN . FH N E—iE WEIGHT 54, HASE N & AN TAE/NS %k
(HRSWORK) :

PROC FREQ;
TABLES RACE*SEX;

WEIGHT HRSWORK;

VRSN E Calie 2 LT s 1 L EL DN B EFSYiNE-e
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15 #4 BY TERAME,

SAS ki L FE 4 FT A1 45 1) AR B SR 4 LA NI ST SR JE S RE—AN NI ST
AT T i FE HILIR A0, SCHEN S LA Je 2 I BY AR & A /N E)K
PIEHHES, XA EE A PROC SORT ik

$5£#5 OUTPUT OUT=#i tH BB FR XBFHFH

AR S — N B SOk, S FREQ FE/FII A4 L. X se gy Bk A
TABLES f54 234l AGREE.ALL.CHISQ.CMH.EXACT.MEASURES Ll /2 PLCORR
2, AN, AR S R B AN Bl T gy N BE SCE . OUTPUT 45476 FREQ
P2 AT AT — Ik, 1 LA 5 —A™ TABLES 52 3BT 45 50 =

DT 23 AR R IX AN 454 I PR AN I T«

(1) OUT=ir H #hs s 4

XA RIS 52 SAS Hi H A SO 44

(2) KRBEFFF e

FHRE AR RELA HTENIKL, W AJCHL D, & uF:

P
AJCHI
ALL
BDCHI
CHISQ

CMH
KAPPA
EQKAP
EQWKP
MEASURES

PLCORR

154 0

BX

b A A I i JE P

FET CHISQ. CMH. MEASURES ‘T A5,  LLRAT 8 it %
LLir %' (Breslow-Day) £ 72 {H

SARTPR A BRI X RE, ATRELL X R E . - XA, @
R BIBERBL SORARM NV REL LR SR VIR A 2 1

SEAG- AR R R MR X AT AL DA 2 I R R L
Kappa & {H

Kappa % #1455 (- RS

AL Kappa 20 S5E A 2

— RIS RREAR b ORRARE. WRRITTREL RN, SRR
AR REL REBER R AR CIRRSARXRRID A R E WK
EAKRRID S HIRBUOM R AT R —HIM, T OGHE 7 i 45 3 AL
SRR 236 LA R AT 5 6 X ) 45

EFT P14

EAR AR A E XL 7 20, B WAUGAE TABLES 54 7

HOCRMED (1 PLCORRD, 5N, XL SCHEF IMEAATLE . A5 IR 7]
E=J0LL L, 4 TABLES A*B*C/KAPPA; M| Kappa &4 54— A i F B*C
TIOCHIBRR T, Kk, AR A KHAETMEIN OUT=1%m 8 SC . [\

B, ARA By AR S HAR AR N it B804 S

17

Bl— ZhE5NFAREFZRXHXZNR

L4

>

% NRASIN%EHLR, A% (EDUC) nl KB =2k @ 1=k, 2=, 3=
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e FHIMEE R N (1—6), S, WEi@tr. EAE B XML & EAT L
KFRe HTANEKA, Pril$a4 TABLES JSIfil Fisher's Exact Test (LATi EXACT #
R)e

BF

DATA CHI;
DO EDUC=1 TO 3;
DO LEVEL=1 TO 6;
INPUT WT @@; OUTPUT;
END;
END;
CARDS;
200000
012000
000121
PROC FREQ; WEIGHT WT; TABLES EDUC*LEVEL/EXACT;
TITLE 'FISHER"S EXACT TEST FOR 3 BY 6 TABLE';

RUN;

4 R
IMTIREE R, R A S RN S A 1R 45 R o2 BRC AR (Fisher's M
WEMZET B R 0.0238). BT AKAL, FrLhR-FJr ks RA RS,
R 151 ZHERXFZFAREEEZANXREMR

FISHER"S EXACT TEST FOR 3 BY 6 TABLE

TABLE OF EDUC BY LEVEL

EDUC LEVEL
Frequency |
Percent
Row Pct
Col Pct 1 2 | 3 | 4 | 5 | 6 | Total
————————— B e s s e e S
1 2 0 0 0 0 0 2
22.22 0.00 0.00 0.00 0.00 0.00 22.22
100.00 0.00 0.00 0.00 0.00 0.00
100.00 0.00 0.00 0.00 0.00 0.00
————————— B e e S e e o
2 0 1 2 0 0 0 3
0.00 11.11 22.22 0.00 0.00 0.00 33.33
0.00 33.33 66.67 0.00 0.00 0.00
0.00 100.00 | 100.00 0.00 0.00 0.00
————————— B e e S e e o
3 0 0 0 1 2 1 4
0.00 0.00 0.00 11.11 22.22 11.11 44 .44
0.00 0.00 0.00 25.00 50.00 25.00
0.00 0.00 0.00 100.00 100.00 100.00
————————— B e e S e e o
Total 2 1 2 1 2 1 9

22.22 11.11 22.22 11.11 22.22 11.11 100.00
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FISHER"S EXACT TEST FOR 3 BY 6 TABLE

STATISTICS FOR TABLE OF EDUC BY LEVEL

Statistic DF
Chi-Square 10
Likelihood Ratio Chi-Square 10
Mantel-Haenszel Chi-Square 1

Fisher's Exact Test (2-Tail)
Phi Coefficient
Contingency Coefficient
Cramer's V

Sample Size = 9

Value

18.
19.
7.

1.
0.
1.

000
095
114

414
816
000

Prob

0.055
0.039
0.008
2.38E-02

WARNING: 100% of the cells have expected counts less
than 5. Chi-Square may not be a valid test.

BI= © o0 B B Bikes BT 5%

ARCAH Kleinbaum, Kupper A Morgenstern T 1982 ¢, W& LML E. F
W (AGE), KB/ @55 ZLIN, 55 % KU By DHEERAIEERI (ECG): YES=
ANIEH, NO=1F%#: 2751+ 0OME% (CHD) : YES=15, NO=¥13J5, ILJIEH; (CAT) : YES=

=, NO=fIL.

P FEAELRYS CAT 5 CHD HISCR, [ #EHIZ 3 R & ECG. 7 Hras R
BRPHERARR (RHE=0.04). M7= CL g BRI B S 0B (1.7 15

KIE).
P
DATA CHD;
INPUT AGE $ ECG $ CHD $ CAT $ WT;
CARDS;

<55 0 YES YES 1
<55 0 YES NO 17
<55 0 NO YES 7
<55 0 NO NO 257
<55 1 YES YES 3
<55 1 YES NO 7
<55 1 NO YES 14
<55 1 NO NO 52
55+ 0 YES YES 9
55+ 0 YES NO 15
55+ 0 NO YES 30
55+ 0 NO NO 107
55+ 1 YES YES 14
55+ 1 YES NO 5
55+ 1 NO YES 44
55+ 1 NO NO 27
PROC FREQ ORDER=DATA;
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WEIGHT WT;

TABLES AGE*ECG*CAT*CHD/NOPRINT CMH;

TITLE 'EXAMPLE 17.9 FROM KLEINBAUM, KUPPER,AND MORGENSTERN,
P.353";

RUN;

wFE15.2 UEEFBKIRRIIR

EXAMPLE 17.9 FROM KLEINBAUM, KUPPER, AND MORGENSTERN, P.353
SUMMARY STATISTICS FOR CAT BY CHD
CONTROLLING FOR AGE AND ECG

Cochran-Mantel-Haenszel Statistics (Based on Table Scores)

Statistic Alternative Hypothesis DF Value Prob
1 Nonzero Correlation 1 4.153 0.042
2 Row Mean Scores Differ 1 4.153 0.042
3 General Association 1 4.153 0.042

EXAMPLE 17.9 FROM KLEINBAUM, KUPPER, AND MORGENSTERN,P.353

Estimates of the Common Relative Risk (Rowl/Row2)

95%

Type of Study Method Value Confidence Bounds
Case-Control Mantel-Haenszel 1.891 1.025 3.490
(Odds Ratio) Logit 1.906 1.030 3.526
Cohort Mantel-Haenszel 1.696 1.020 2.818
(Coll Risk) Logit 1.712 1.032 2.840
Cohort Mantel-Haenszel 0.900 0.814 0.996
(Col2 Risk) Logit 0.904 0.811 1.008

The confidence bounds for the M-H estimates are test-based.

EXAMPLE 17.9 FROM KLEINBAUM, KUPPER, AND MORGENSTERN, P.353
Breslow-Day Test for Homogeneity of the Odds Ratios
Chi-Square = 0.164 DF = 3 Prob = 0.983

Total Sample Size = 609

fBl=: 2X2 RS ERHD

A S AR 2 X2 RESTBER 73 2K — 3k . Hdlsk A 17 AR AR % ) 51 5%
Bl TEAEWLAE DATA 1 H 3 R ) MYDATA.DAT 0o 88— 224 3R R 21 R AS T4
&

D=2 R 5

SEX=1E 5

AGE=4Fi#%

GPA="MV FIy s, UL 1-4 fikz

CRITICAL=%}#7HE
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POLPREF=#% % H H 5 5 B 52 [ BUA 7.3

SATV=SAT [11i 3L MR 5324

GRADE=HjiA GPA AZ W) —4r48 i, GPA=3 i, GRADE="HIGH’ (f4}),
GRADE="LOW’ (ft%}).

VERBAL=HI& SATV 48T /34815, SATV =500 i, VERBAL="HIGH’ (#4}),
VERBAL="LOW’ ({&%}).

4 GRADE 5 VERBAL 43I0 ¥ 7345, FAT PR TBA KA ——FHN 2 X2 &
(F—4ls iy, ARG S e kD AGREE DM EOX AN — 0 BT 73 1 — 350k, T2
P ERS E

7 X

OPTIONS NODATE LS=80;
TITLE ‘EXAMPLE 15.3 HOW MUCH AGREEMENT ES THERE IN A 2 X 2 TABLE?';
DATA AGREE;
INFILE ‘A:\DATA\MYDATA.DAT';
INPUT ID SEX $ AGE GPA CRITICAL POLPREF $ SATV;
IF GPA=. OR SATV=. THEN DELETE;
IF GPA GE 3 THEN GRADE='HIGH';
IF GPA LT 3 THEN GRADE='LOW’;
IF SATV GE 500 THEN VERBAL='HIGH’;

IF SATV LT 500 THEN VERBAL='LOW’;

PROC FREQ DATA=AGREE;
TABLES GRADE*VERBAL/AGREE;
RUN;

g R

WK ER, FwNEEE =5, HLEFEE=0025. 7KLl Kappa HEZ
(=0.459), HbrzEiR (0.171) BLA 95%PEHIX 1A (0.123~0.794) ¥R R K2 1)~
g 5 IE SR R R

— I, WA AR IO — AR 1 e e A2, INRI T R A N
2X2 XL b, W Kappa=1.00. K2, #XF 4k LA { (High, High), (Low,
Low) 41} P (R8I A% T2 briiAe AR 38 ) T 5 th IR IARF X8, W) Kappa i FEZE 0 -1 2
[]. 49K Kappa ¥ 3, 24 12 Cohen 1960 [ 3L %,
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I F15.3

2X 2 RSP BERIA

Example 15.3 How much agreement is there in a 2 X 2 table?

TABLE OF GRADE BY VERBAL

GRADE VERBAL

Frequency

Percent

Row Pct

Col Pct IGH LOW Total

HIGH 6 0 6
35.29 0.00 35.29
100.00 0.00
54.55 0.00

LOW 5 6 11
29.41 35.29 64 .71
45.45 54 .55
45.45 100.00

Total 11 6 17
64.71 35.29 100.00

STATISTICS FOR TABLE OF GRADE BY VERBAL
McNemar's Test

Statistic =

Kappa = 0.459

Sample Size = 17

ASE =

5.000
Simple Kappa Coefficient

Prob

0.

95%
171

Confidence Bounds

0.123

0.794

0.025




£ 16 E RANBIFRIZLMERE | 5it12F PROC
CATMOD

16.1 PROC CATMOD F&/7Htid

CATMOD ¥ {424/ CATegorical data MODeling (515 508 (£ PERERY)
TR I MR B R AR S B AR L [RIUA AT AR L Bk M2y iR e ml U1 4y
Br, DARER SN SER vt (N2 R B —F) 5545, IR S il v R
AR

@ 55X H S I AR PERS AR F B K T g% (Maximum Likelihood Ratio) [ 772Kk

240
@ R ZAMERALUR N INBUR /N R ZETT) (Weighted Least Squares) [FIffFZkAli 2

@M T CATMOD a1 %dhs— Bl B AT A RS @ IACREEA, 1T URIIARR T
By i3 R — MR G GO [RBTRE R ] ) -

FEA BB PN
1AEEE T2, SEBO TR 30 20
2R A, 23 27
3. AR, SEIRTE 29 21
4T AR, W EE 24 26

BRItz 4k, CATMOD Ry 52 1EJ5 B IR S BOR B DL R AT TR M I s Bt (WA
NANANHAL) N EER NSRS Nt CATMOD e Jy 73 Bt it Bt /I 2 (R S oA
AR BT o

162 CATMOD F& /57570 b pr FH 2 gt #5

W R

XAMBRGE T ARE (Y1, Y2) S AAE (0 X1, X2) MsEidit. Pz
—13 ] CATMOD F&/F 1B ©

PROC CATMOD;
WEIGHT WT;
RESPONSE MARGINALS;
MODEL Y1*Y2=X1 X2;

QUIT;
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B EAIE S, AR Y1 5 Y2 W00 R X1 55 X2 M
SRR
W

PEHRE T R A RS V. T IR R SRR e 77 %,

PROC CATMOD;
WEIGHT WT;
MODEL R1*R2*R3= RESPONSE /PRED=FREQ;

LOGLIN R1|R2 R3;

QUIT;

P FEF % E, R1, R2, R3 YA, R1|R2R3 [REEBIRN G~
AR NAR B ERCR LK RIFR2 1 e HAEH . CATMOD F&JPHAT IX P AL I, 2
FH 56K AT BE R L RAG T S B LA S R R e v BT S K (1 4 ks A 26 2 A A1

W 2B HTiE o I FE R
EHT &A% XN (0 R) LA AR (0 X1, X2) SEisil. &
—ANIRVE IR PR

PROC CATMOD;
WEIGHT WT;
DIRECT X1 X2;
MODEL R=X1 X2;

QUIT;

s EIFE Y, CATMOD 2345 LA R n Rk XA AR ) 24, /) @
R MR LL A X1, X2 BIMH RS 25 X1 5 X2 v Y/EESAR gk A FE, e fed H
LOGISTIC (%5 20 %) B PROBIT (4 19 %) F&E ks .

B ESVEAMER

JA% G, X RIS ] T R M s e vl Ui, RI1, R2, R3 ALK
=AARFENEE (TIME) EFTiCERSINEER, E415 TIME LUk AR (A) Z1H
(It o0 &l IR TR ok 204

PROC CATMOD;

WEIGHT WT;
RESPONSE MARGINALS;

MODEL R1*R2*R3= RESPONSE_ |A;
REPEATED TIME 3 / RESPONSE =TIME;

QUIT;
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B TREDTRYRE
X ROBE S R R AR (W A, B) ZEFCRULALHACR 5N A

(nY) BRFEECZ BOCR (B0 N HFER) |

PROC CATMOD;
WEIGHT WT;
RESPONSE MEAN;

MODEL R=A|B;

QUIT;

B Zitm)IEE
KRB E S R R & (W Y1, Y2) WMibritR S — 48l A& RE (W

X1, X2)Z[AMZPER AR IR s XA A R A

PROC CATMOD;
WEIGHT WT;
DIRECT X1 X2;
RESPONSE MARGINALS;
MODEL R1*R2=X1 X2;

QUIT;

B XFEEMZETFRE
PRI IE 5 HIR 0 BT IR PP A B (0 R)S — ANk
— RIS
PROC CATMOD;
WEIGHT WT;

RESPONSE CLOGITS;
MODEL R=_RESPONSE_ A;

B A)Z LR il

QUIT;
WRIEXAM LIRS, PSR R)IME B ok R K2 4L, )5 CATMOD
P23 F R INB d ANV J7 1R ZE R AG TS o B 7 1) 25
B S4B EGEE
KRB E M T e e A S PRI AL i Re sE s el AR NI IRE PR, A5 B
AN AE D EXPL 5O EXP2; A AR S S A S R 7 2 S R PR A
HIEFt . CATMOD R e AT K ) REAR IR Al Al v HY IX P RBOI A0 (A Ar B

DATA;
INPUT E1CASE E1CTRL E2CASE E2CTRL CASE WEIGHT;
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EXP1=E1CASE - E1CTRL;
EXP2=E2CASE - E2CTRL;

CARDS;

[ AR A 0 )

PROC CATMOD;
WEIGHT WEIGHT;
POPULATION E1CASE E1CTRL E2CASE E2CTRL EXP1 EXP2;
DIRECT EXP1 EXP2;

MODEL CASE=EXP1 EXP2 / NOINT;

QUIT;

B EARRAENS

K2R RGEH TS dn 10 AN RN EEUSIES AR (A, B) 2
IR AR A NI R7RVE i

PROC CATMOD;
RESPONSE READ B1-B10;
MODEL _F = RESPONSE_;

FACTORS A 2 , B 5 / RESPONSE =A B;

QUIT;

B MR S A R R R LA

IX PRSI 25 A7 AN [F] 1) D RE AN IS HYE
* LR MARE
® K ArE, KNAERIS ARG,
® IR T T S HUR G v B R A A
O GG R NER I 2 R R E R, PUTEE MR 5T, LK
PRt e 5 [m 5, AHANIE A FH SRR AR i R — M 2 PR N G R
® i} Grizzel, Starmer }2 Koch 54245, 404 T2 2500 Bkl (ANOVA Model)
NS S .
* AT E LR AR R
O AR [ E N AR, T AR,
® FEMINEEAE TH VM, PATESERE (Goodness-of-Fit), H Al vl #1Hk
TR S ARAS I AR IR
O HE AR AR ) — A O R, HARIE R TR I EEE . AT
T MEZ (1) 73 BT B 56320 B 25 A A AH A
® | Bishop, Fienberg, Holland #¢1H.
LUl b CATMOD FEFIIfE A, AT P45 © CATMOD Fid & AbFE 25
RSP
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=AY AR AL B

gt

H L e R R

Lin BRGE A ERTE

W RIS B e R AR

T[RRI (A R

B ERR G HARAAL TR G 2 A
Bt DL ESX LR BT AR R, CATMOD F /2 R At v AT JLE S5l -
AR S B R

,JF Bl I X

121 B2 5l i bR 14

A5 204K P 110 FHTI A 3 B

SN BRI T A

163 H{a[#E PROC CATMOD ¥

PROC CATMOD &1+ 454, ‘e tur :

PROC CATMOD I
DIRECT A A TR
MODEL AR = MY/ I
LOGLIN RORATRER / 1600
FACTORS HAL A FR 800, / i
REPEATED AR R I, / LI
CONTRAST HRA BURIRRRE, BURIRRRE,
POPULATION A A TR
RESPONSE PRE / T
RESTRICT ZH=EH. s
WEIGHT AR HE AR
BY AR AR

FEEER

® PROC CATMOD UL MODEL XMANEA 2 0A ), ANnf4 0.

® I XJH] DIRECT 454, W DIRECT #47iiff MODEL 542 ¥

® MODEL W JiifE CONTRAST #8542 Hij.

O T AT EAS RIS F AT

® 7t~ RUN; $54al, w2 kff ] RESPONSE 1 CONTRAST #54; Hith
Fig A W ] FE — Ik

o, iR A R PROC CATMOD $54-4h, HAh&F54HIThfE -

DIRECT B3R CATMOD 27328 [ AR sl by i s i, JLEU 2 A7 2 L.

MODEL L8 SEIRBETHRE BE DL A H1) B3R (Contingency Table) [F147 o
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LOGLIN T AR (1R

FACTORS €SI e AR I i R R0 R LA B e S5 I R B ) [ AR
REPEATED 5@ B4 M8 I SE U0 W AR B A H AR &

CONTRAST & — Mgt ik,

POPULATION St & 5 k& 1151

RESPONSE 55 s 1) S bR 4

RESTRICT  #ZEP Ak T &

WEIGHT @ —AVgE, RFRMGHAE S H I B SO nAUE .

BY FHRKI 33 N ST B NSO, SRIG AR5 /N ST R IEAT 3 T o

5% #1 PROC CATMOD EIFER:

AP LI ] HEIEFE

(1) DATA= i NS 44 F5%
RS2 S0 . BAMSIGIETL, W) SAS 2 A3k TR 7 2 i i s
TERISCAE, R AT 4T

(2) ORDER=DATA
FoE A B B A R B AR RN SO N e e IR o A5 44 I I I
T, D) 2R R AL LR BRSNS (B0 58 J5 0 B ) 9 5 (R )
HHYE

&4 #2 DIRECT TEZME;

HFE 4457~ PROC CATMOD H%4} DIRECT 728 {4/t (i A & AT AR 25 51
A ICAALEE, U7 U AR R X A AN, e I ZE R Rk R R, 1 L
XL TE BTGV T AT R, s v H R AR PR R A

PROC CATMOD;
DIRECT X;

MODEL Y=X;

XS0 SECLR WM A& s X B AT, mEElAT. I B Hre,
CATMOD /P HEAM X W, ik 1, 2, 3, 4, 5 ZIRIF.

AR AL R AT CATMOD 27, WA HEK S DIRECT 54, &K
WEANFMAR R (5S% FUsl+)

PROC CATMOD;
DIRECT X;
MODEL Y=X;

RUN;

DIRECT ;
MODEL Y=X;

RUN;




320 HEEsy BRI AL

1 CATMOD FEFHATIXAFE PR, 55— DIRECT 484 HEZEHEZ X LRMIHEH,
SR J5 HI7E MODEL [f1354 . % /> DIRECT 354 IFKA#RE X ARMLHK, Kk
CATMOD FEFAEHATH A MODEL 184, &4 X MAHME 4 i agr=4
SERCHT) (W 4 A LR (Dummy Variable).

15 #3 MODEL W E =L 4H&RA / kI,

PROC CATMOD F&JFERARLINTE —1 MODEL 54, JFLAAnERE, (HiA
Al {E[R]—/ CATMOD #2J7H 5w —4-LL EfY) MODEL 54
RNTE

RNAER A DJE— 24 (BUES " M) 80 _F o F 5% SAS REN NI
R, AR R EL DA S LA S B, A N SN . B F 2
Ab, I s N AR AR S e R AR i, LA R e R N R S B B e v
AT 2L
AR

LR MR R R A UL R e ) O (RP AR ) B RO M A AR, R AL
AL AR Y 1 45 1

MODEL R=A B; EXEN)

MODEL R= A B A*B; (FERR + ZHUR)

MODEL R= A B(A); (R

MODEL R= AB; (e X, JRE A B A*B)
MODEL R= A B(A=1) B(A=2) CE (HEE R ICR)

MODEL R*S= RESPONSE ; (N B PR AY)

MODEL R*S=A RESPONSE (A); (it 5 M 225050

MODEL F = RESPONSE ; (LB B ST N IR B, R )

TR L RN = A, XA B R 0 H R A SR v
AR ERRM . HRZ T RIS IR, WESHATES 16.4 95 [ W™= S5t (1
FFE? Lo DUAETRATTUE TSI B v FE A (N LA RN o D0 LA A SEIR BV AR, A
KEHIPIFI N LLE 5 70 JF o« BENFERE LI q*s F1 (FEBL, q AORE—REARPT ™ A1) R
BRAG s ARRHEARNANED). 4l q FZS - DMEARR RN REL, B q F1E5H
IFEART SN R E RIESEHE, HRIER s A q F041E. i HRA A LR B TP,
PRT AR 7 B4 8 B I SO T AT IZAMG R,  WIAR 6 ZRAE R
MINZJG, %5 (s ) A, ZI%EYF PROC CATMOD REER & HBLE4 1S40 1E4R4
S B, ETRIIAEFER AT S, RS, BHE MR (BRI DA B
ZW, HERGISREE). WERARESREE — A LS8, W UE 5 R % 41 2 86 e
T i, W/MESHRER—XIRE, JFnErS.

U, AEFRATIES AN R U] o] 488 5 3R B BEASLE R TR )

MODEL R=(1 1 0 0,
1 1 0 1,




16 5 RGN ERI: Z8il ) PROC CATMOD 33

1 1 0 2,
1 0 1 0,
1 0 1 1,
1 0 1 2,
1 -1 -1 0,
1 -1 -1 1,
1 -1 -1 2) (1='INTERCEPT',

2 3='GROUP MAIN EFFECT',
4="'LINEAR EFFECT OF TIME');

WURAR BN SEI0 W B, IR E (T 240, W CATMOD 274 H3)
i€ MODELMEAN [0 (MODELMEAN 7R AR RRISE R0 EL, 21 RE A4 Mkt
B2 D8R EAAH EEIRRERE, NS, 2Sarn b

(2 3 4='MODELMEAN")

Bl HzhZEisk CATMOD 7 MODELMEAN [HIUR

MRS (/) JEIREETUE AT 7y = RISRIHE s BRI 5 7 b 45 SR 23007 047 56
BRI SRR O AR IR S IR R T BV A A Ok

F—FRM SNSRI EI G, ANk

(1) ONEWAY

NGNS 50N B E Ao B IR EORCR . b3 ] BUS JRIRATTI
A RSSO B IR AL

(2) FREQ
NS R, E A AR R IR IR
(3) PROB

B Ik e/ Mo R KRR o ZEIR—MEAN, IXRLERERE M S FI NV AIZE T 1.
(4) XPX
BN X'ST'X AERE, Wk EM 7 #EF (Normal Equations) BT r= A2 (1) i) &2 P 3R FX
(Cross Product).
(5) CoOV
EIHE S, HRE, i —AMEAHT A ) SN eR B8O IR R AR S O R
(6) COVB
B S VHE I 3L AR e O R
(7) CORRB
BN S G THE I R R R
Ty ) 5 (9) i, e A ATE T
(8) PREDICT (& PRED)
B R R R A S . pR HR R SEAEL AR AR, eI IR e 22 (iR 22 = S — I
i) FbrifEiR.
(9) PRED=PROB &,




34

SRSy SRR ) A B

PRED=FREQ
Y iz N R A 25 T30 6 B, 63 PRED=PROB E[HH -4 k% (HIAT 551 1IAC4E)
NIRRT PRED=FREQ It 25 4 k& N IR A 8. —F AN AT RIS A

(10) TITLE="5 5 R AL X 0L PR Al
XANTEI I E — A S RERIAD B (AR (T JS s | S48 4) . ke ) #5 Bhise
HEARER BRI 4R

FIEEM  SMEUIREAR, N/ AR

(1) ADDCELL= 1ESE¥ (40 5)

T IR BAH N 5 (BRIESEEUIIE) o LB IRUAN 25 5% 55 K n] e L
(ML) IR 75735, AR ] 35 B A R /N iR 227 07 B (GLS) i+ >4 et ks o4 1R IR 3
T 0 I, AL AT RIS O TR0 ETC AR I i)

(2) AVERAGED
FEWES D () BIARMZRE nTDHBELIRT); (L) BRENFERR
SR FEAR T I O BRI E . A e R N SR Bor R R B fE MODEL
$84 F{fiH] RESPONSE 3£, | AVERAGED EI5 [ &))2ER4,

(3) MAXITER= 1F %%}

BEIE TR e i fe K AT REEL 0¥ (ML) W3R (Iterations) 70 M7 (VKL A BefE 2
20.

(4) EPSILON= 1F5:%f
WCIB TR € B K FTRELLI 78 (ML) R UE IR A bR . 7RI 7By
(IRERErR, x4l fELL (Log Likelihood Ratio) [ it28 /N FIX ANIEIR (41, B8,
MER A HTIR B B MAXITER= WiT I(ER, AR br ik, Wik
10 11 -8 KJio

(5) ML
sk DU KAl BE% (Maximum Likelihood Ratio) K7kttt 4, ik I af
5l A EE (Generalized Logits) B¢H o

(6) GLS 8% (7) WLS
TX A B 43 AR T S5 /N 7 R A T A SO AU s NP T R ZE A v,
AREFH GLS 5 WLS 2 [F i, WLS (28 GLS) 5 FH7E B3 5 75 %
Lt (Generalized Logit) PAZMP) SN eRELZ Ak o

(8) NOINT
AR AN HE A

F=HRE N HIFIEIHEE A S HE TS (BETED)

(1) NODESIGN
01 B S B

(2) NOPARM
1k B S VB S RS E S 0E 1 A AR RN GE v EE

(3) NOPROFILE
B AN RERERH T B (Profile) B W] (Response Profile)s



16 5 RGN S8l PROC CATMOD 35

(4) NORESPONSE
il _RESPONSE_ FEBEIIFTED (Ui FH TR 5 g ).

(5) NOITER
PEEA AP R, DR aE R UGN FROR T Re R 1 S5t
%)

§4 #4 LOGLIN 3 RBFRE /&,

AR TR R B MR LR SRR . SRR LS 1ES #3 MODEL 4k
PR AR Ry (RS S =AW R ) SeeMlF, HORBOE . Bl [Hk 2
MODEL fi&4 MR A TR 16.4 FTIITEA LR

IS AP RVEROR AR AR KR I

PROC CATMOD;
MODEL A*B*C= RESPONSE_;
LOGLIN A|B|C @2;

RUN;

MRPX AR 485, WEERPERIA BN 5 A R0k (RE A, B, € IR
K IR HAER (Bl A*B, A*C, B*C).
MBS () EREIESH A, NHEWF
(1) TITLE="55 5% £ e AR R AR Y. PRI A
XANTEIR T T — A X B RS R AR B (0 br . (T 5 SR 5 546 4E), Wtk nl #
BB HEARE EATEII S5 R

154 #5 FACTORS HTERIR K5 / HIFH;

AR A FL e SR B P ) a 2URBOR BL R e SOV R B AR R, A H AR R A
AR, W HAR RTINS M E N E . 5 HARR T RN, ey
AR FNZINE I, SR B AR E I RIAE .

MRS (/) JEEEDHAT =4, Al .
(1) TITLE="j FACTORS $554 {5 I8 [ 0"
XANEI S E —AN 5 FACTORS Fa-4 AR M. bR (775 FH S5 536 4E), itk
A B AR EFTEN 45 R .

(2) _RESPONSE_ =546 B v AR
AN I S 1) 250 B AR b A0 5 MR 5 (/) 1T, FACTORS 454 11
BB SEAAE . B ILIETR, W CATMOD FiF4 Azh% e e it h g vl
REM) RO A KA B

(3) PROFILE=(—MEFE);

XANEIT T & B AR RLAE OV R AL EE . FMBRS (/) ZHT FACTORS fa4-4&
B op MEARE, MXNVRBWEHZ q 4, W PROFILE=/T 5t 5& I M 20
A ixp HERE. FEUE, 12 q M (B q 2 1 AR .. RERE I AN




36 Hay FAERK AL

USRI SRR e R T LUESCT (PSS T RERL) 8iEE, ¥ FACTORS
M PE B € « A FACTORS [P i 4n faf , PROFILE= (1] % & N5 ik
_RESPONSE [ 584411 . Iz LA 7~ X AN 2 1S 7 A

PROC CATMOD;
RESPONSE READ Y1 - Y4;
MODEL _F_= RESPONSE_;

FACTORS AGE 2, SEX 2/ RESPONSE =AGE SEX;
RUN;

G R IREY, ROV RREL (Y1-Y4) 200k B PUASAS R RERE s 3 DY BERE IR 7= A
SEAERS (Rarmidl) StEnl (o) BIAH A G . LB BOE S XA A

L R LI () AR N S T (R AR, IR RIRE M B ik A AE AR B, i HL
L= dlitibsit, W IR FACTORS R4 HE A :

FACTORS AGE $ 2, SEX $ 2/
_RESPONSE =AGE SEX (AGE='under 30')
SEX (AGE='30 & over')
PROFILE= ('under 30' Male,
'under 30' Female,

'30 & over' Male,

'30 & over' Female) ;

LR, SERREESR I B R AN S S LU B, DR s e R H
H VU=, CATMOD [IFFr&sin T :

PROC CATMOD;
RESPONSE READ Y2 - Y4;
MODEL _F_ = RESPONSE_;
FACTORS AGE $ 2, SEX $ 2/_RESPONSE_=AGE SEX
PROFILE=('under 30' Female,

'30 & over' Male,

'30 & over' Female) ;

154 #6 REPEATED ESTERZR K5 / HIREH:

XA NEVLE S TR FACTORS 484 [MTE VLSS A AHIA, JEIM 2 A —5. Ei—
ANFEF 2, REPEATED JIT 48 AL o 5 H 2 M ¢ sl 845 X 1) . 7E[A]—/> REPEATED
fRA I, B ][RI FUE G LA E AR KSR, e 2 R L 5 AR .

TERHIPRME DL N, S8 AT e FE 4 -

—. HURAAEAN—4, i MODEL $54H X fi$5 RESPONSE XA,

T MR AU SR R, 1 HL PR AR R T AW SR AR




5516 5 JONEHR SR Gt PROC CATMOD 37

A E LRI R RINFETRL #4, #5, #6. XN ENINTH 564 —FE,
A F R AR —FEAS TP [ Y. bR 2 TR] 1R A 5
RO IXANR A SR R4 N
EET =AM
h - ESDMEE A T (LR N R AT AN AL b)) frd . XN AE )\
ANFREZ W, T S A AR AT . T ER AR R A AR R, WAEL AR 4,
JEZR I ST RS
%51
FhoE b N RESWEAR RN, WERAEE LR FEAN SOV R A4
MBS () JEREIELAT =AY, 2Rl HmE
(1) TITLE='"Y REPEATED &4 A1XJ W [f1 kR '
XA RIS E —/~ 5 REPEATED 454 AH0 M. IFAR 8 (77 f5 551 5 4648),
W] H B AR EATEN S5 R .
(2) _RESPONSE_=5Z46 B AR
XA TR I 5 8 R SE 0 B RO B S5 IMBR S () 1T, REPEATED f54 Prie
IR S A A . #7 A ML T, W) CATMOD FE/F4 Al & h B
KEGARM EBOR LA B
WEA N AT
f5il—
‘ REPEATED TIME 2, TRTMENT 2; ‘
5=
‘ REPEATED TIME 2, TRTMENT 2 /_RESPONSE_=TIME|TRTMENT; ‘
H P9 — I FE 7, CATMOD #2724 &AL (B TIME 5 TRTMENT) il
AT BRI SR GO R R _RESPONSE 2 B4t 2 /0. &
48— AR P W) 2% S = AN R 43 il _RESPONSE . [1)fifRs
(3) PROFILE=(—/MHiF4);
XA RIS e & T AR A RN R AL I, #5MIBRS (/) Z i REPEATED
SRl p MELAR, W RNRENEHE q A, W PROFILE=/T 55 4
B ZE—AS ixp MRERE: fE0E, i & q M0 (8t q 2 1 IR, sERE
IPFI N L 5 . FERE e T BLE ST (PN FERELLN) B, #i
REPEATED A (MM €. A& REPEATED AR (¥ iilnfi, PROFILE=
e N5 & RESPONSE W E 564 . B in 2 LA B IX AN 1
AT A
AT — AN EE MG SEL, & gaEsZ W =% (B T1, T2, T3 %K),
JFH 51 RESPONSE MARGINAL 5% (W14 #9). ibIATHE— DR —
A& k AR50, W CATMOD FEFafafg—ANmE al Bk (k-1) Mk
R BRI FH T X S Y R B2 ) ) 22 S ] RE S IS TR G, JRAT Tl F R TR R
RIS UEIXAN KR v BEPE -
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SRSy SRR ) A B

PROC CATMOD;
RESPONSE MARGINALS;
MODEL T1*T2*T3=_RESPONSE_;
REPEATED TIME3/ RESPONSE =TIME;

EBRATEIE— P, ERE—ANE A (TIME) b, S22l |—k X ok
L HAR @085 s X 6% K (READER) KERE . Wittmir=4& T
—~ 3 (TIME) 7 2 (READER) MH ML SCge vl IR nl ko
FrIX AR AR

PROC CATMOD; RESPONSE MARGINALS;
MODEL T1R1*T2R1*T1R2*T2R2*T3R1*T3R2=_RESPONSE ;
REPEATED TIME 3,READER 2/ RESPONSE_

=TIME READER TIME*READER;

1Bi%&EE  MODEL #54 EAAHAEMS L (W1 2 TIR1) #4415 REPEATED
fa 4 AR R fE LI )T —EL.
s F IR, CATMOD R B E /AN Y. R 20 AT TR IV (9 A AR &
XFE
SNEE ZKHAEH  TIME 26J)]  READER K4

TIRI1 1 1
TIR2 1 2
T2R1 2 1
T2R2 2 2

3 1

3 2

T3R1

T3R2

USRI 1 S0 SO X B e AR Y (Log Linear Model) K404, W) REPEATED
f54H _RESPONSE =[{'5i%LL MODEL 454 H# 31 1 K48 4

AN L AW N =

PROC CATMOD;
MODEL TIME*READER=_RESPONSE ;
REPEATED/ RESPONSE =TIME|READER;

E< #7 CONTRAST'#R#’ JIRIAERE, FIRUREEE, ---

UEAR2 A HIAE T PR € MODEL $i54 2 Al () 2k 1 i £ el LOGLIN 454

HRCRE A AT I fEL, B DAIRRR I =885, Bl D @n. ZORAFRARLL.
BUAE, AEFATRHZ LA B Bebraa 73 LB -

R
AR AR, TG SRR, REHDIREM ORI ER B, Al &

FIRIMERE=0n WIRBAFR REL ..

TR Z N R BRI A RS 84l 5t




5516 5 JONEHR SR Gt PROC CATMOD 39

CONTRAST 'Average over Functions' @1 A 1 0 -1

@2 A1 1 -2;

WA 26—/ RV R 0T 5, CATMOD FEFHE A M —A L8 A zER. g A
VR ELMT . CATMOD FEFPRIE A M —. 42 RS H A %S

oooQ

#& MODEL 84 sl —. Hll, 535 v H INTERCEPT AR 244
FEH IR R ALL PARMS SRACE B o Birg nl BE I 250

oo

fa R S B S G R B R H > TS H0EH, WA 2 ke
ZEAZLL 0 55

NI IS

i —ANaZE A, FAUANEN. EMHENHISEN o, o, ay K& a, {E
SRz IR, PROC CATMOD HAFHET =428, KRN ZE a,, W]
RHT =A% r -

(14=—(11-(12-(l3

TEXMIEOLT, gtk o =a, RIS -

a4 =-0 -a,-a,8g

2a tFa,ta 3=0
Jr LK S e CATMOD  [#) CONTRAST 84 Bl A2 pk

‘ CONTRAST 'l vs.4' A 2 1 1;

Hr 1 vsd' Zhrd, @nBhg. A ZRCREREN A KRR ZEHZ 2, 1, 1o
RFEFE S B, AEFRATAMEE (a+ay) /2=a,, BE
a +a 2_2 a 3:0

) 2] 25 it R i) CONTRAST 54 -

‘ CONTRAST '1&2 vs.3' A 1 1 -2;

MR, AT LA S R L iE 4

CONTRAST 'l vs.2' A 1 -1 0;
CONTRAST '1l&2 vs.4' A 3 3 2;
CONTRAST '1&2 vs. 3&4' A 2 2 0;
CONTRAST 'MAIN EFFECT' A 0 1 0,

A 1 0 0,

A 0 0 1;

DIAEBEHE XS CONTRAST F5AMNZA —48ME 7o ibRATE BRI RL G
P S I SE R Bt e . [BERE gt (Bl oy =a ) :
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PROC CATMOD;
MODEL Y=A

CONTRAST 'l vs. 4' A 2 1 1;

FORE R S i B R RE (LU RTRIFR C HHERF) ixXAE2eHim -
c=[0 2 1 1]
LG, M (B 0) ARRFARRMAE. R LR Eithf B M A HAAE
&, MH B Z Fa=A20, Wi
MODEL Y=B A;
MUFFERMRE o =a, 7E C FEPEFIRRE ©
C=[0 0 0 2 1 1]

FESE, H—AME B 0) UK R, 2 =1 0 WK B MSH.

oK, AR SIAI CONTRAST 74KEKR It (B 0) R M HL
Ko ALBATHH LGP RE DA 5 B B, A AUANSG, B A=1 WEA]
Z IR PRl e AR A ERORA A (BB 1 E=5). NS

CONTRAST 'JOINT EFFECT OF A&B'

H o o

A1
A O
A O
B 1
B O

H O O Rr o

HAEENZE, Bk o0, 1 MESEENEHAR G . 00 HED ORDER= (.
PROCCATMOD {§%4) ks,

Tfa, EFAIMH ALL PARMS X ANCORAFR. M B ENSHAN S &
THERE (C) MATEGRS; "ERA NN SR Yt C M EERM AW T :

MODEL Y= (1 0,

1 0,

R o ©

1

0
1
0o o0,
1

1 1 1);
CONTRAST 'MAIN EFFECT OF B' ALL PARMS 0 1 0 O;

CONTRAST 'MAIN EFFECT OF C' ALL PARMS 0 0 1 O;

CONTRAST 'B*C INTERACTION' ALL PARMS 0 0 0 1;

5% #8 POPULATION Tr&ZFRE:

XA (1) 5 SR B e FEA I AR (W RERF A W AT T 1o 0 SR 25 e i & AN
JURERER L H UL MODEL 454 Lot B A& 2 R (IR HIBTA AT RE 1300 HiE1 24
AME. X AR MIIPIFIDIRE




o516 5 JONEHR AR Gt LY PROC CATMOD 41

HL o Seme BT MR s AT, 10 H. MODEL 484 A SURSATAT [ 48 i
POPULATION #5472 ME— 7] HIRFR N Z MEATH o

Oov M BT B AR (M AERIRERY) I, POPULATION 454 1] 5
B S H S RS AR 25 R BEEAN S

TN THX AN TR S — P T RE

DATA ONE;
INPUT A $ B $ WT @@;
CARDS;
YES YES 23 YES NO 31 NO YES 47 NO NO 50

PROC CATMOD;
WEIGHT WT;
POPULATION B;
MODEL A=(1 0,

11);

K5 MODEL f54 iRz & A A0 (I D YES 50 NO), RF—MFEAMNH
BN EE T B AEWAMWNEN, FrANZE MW MR THEH T RS m s
FERERIZIE (2) 5T VR B EL, MoXA> MODEL $84 2 IEM . a1 REATE _Lid
iy rh44 0 POPULATION 54, WIFRATAA —ANFEA S —AN N k%L, Wit MODEL f&
AME S LR AHRL T .

I 26— 3] POPULATION #5455 —Fhohfg

DATA TWO;

INPUT A $ B $ Y WT @@;

CARDS;
YES YES 1 23 YES YES 2 63
YES NO 1 31 YES NO 2 70
NO YES 1 47 NO YES 2 80
NO NO 1 50 NO NO 2 84

PROC CATMOD;
WEIGHT WT;
MODEL Y = A B A*B;

ERREFSBNAEA (BT HAR A 5 B &AW LR AIR LR st

MR AR R B ik
MR HIHE  _x2 {H %

1 1 1 1 AR 1 48.10 .0001

[1 1 - 4} A 1 3.47 0625
X=11 -1 1 -1 B 1 25 6186
1 -1 -1 1 A*B 1 .19 6638
R 0 .00 1.000



42 sy OB A

WRAEHTE 730, Rk B K A*B BRBR KM EREKT .10), Brelh—
A Al LUk fajfb MODEL #2)y, I AREH A TR, WURBEDHE S 5
REFPA b (RSO AAR)

PROC CATMOD;

WEIGHT WT;

MODELY=A;

IBABATR N AFEAR (N EAZE A FADNIGN). HHrai Rk -
BOR _HlE _x2 fH LS

X= [ 1 1 ] b 1 47.94 .0001
1 -1 A 1 3.33 0678
R ZE 0 0.00 1.0000

FIXS L, QORI BSOS RPN (R SCEAE)

PROC CATMOD;
WEIGHT WT;
POPULATION A B;

MODEL Y=A;

WA ARG VIR (EfITH484 POPULATION Hif) A, B A& H). HorHrgs
b3/ N

11 R H x? fl M
X=11 1 =i 1 47.76 .0001
1 -1 A 1 3.30 0694
1 -1 R 2 0.35 8374

FRA SRR T S5 (BAUE A POPULATION 54 (M) &
BOUAKEA, TRTH R EWA . B TR SR I RS E A+, il
P IR G5 RN -5 2R 4B

164 #9 RESPONSE  &F#y / iAIRER:

BbFR 410 B AR T S0 S N AR 1K bR B LA REAT S50 e« B2 v R 2 A
RESPONSE #54, #F—Ma4aSE—MNARIM L. TR 2 (15350 70 41
A4

OB )\ Rk

(1) MARGINAL (2, MARGINALS)

FE SN PR, MODEL $54 4% AR B B ok AR

(2) MEAN (2 MEANS)

FE SV PR AL MODEL 54 5 RIS S PO AR . WA © ik 2t
SR 1) DRI AR 5 DA 20T e B AR o




516 5 JONEHE SR Giih L ¥ PROC CATMOD 43

€)

4)

©)

(6)

()

(®)

LOGIT (5% LOGITS)

SERREUI W B, e SV R L MODEL $5 4+ 44 DR A 2 2 31 [ hE % 11 3 FH
XPHC AR, 38R EO 2 H AR LA (R R B o 3K A B A 11 23 RE A2 IR AR
s NN IR A, 1T 23 ) 53 ) 2 12 DS AR s BT A A SIS 1) )2 s R
#, Pk, LOGIT JIrs| i 5 ek 2 2 H 45 1% AR B 1) B .
CLOGIT (2 CLOGITS)

FLE IV R L MODEL $i5 4 25 DR AR 2 SRR o ik 4 1) 38 FH OO B0 AR
Cy A FH O H AT AL BT AN LU (R B . IXAN BRI 70 12 5 k AL B
M (LL C 2oR), rBEUE (1-C) « RAT YRS R AU &6 i gt (n
AT IR, g El, TR L), R S e A
ALOGIT (8¢ ALOGITS)

FE SV PR E L MODEL 4584 1 25 R4S i Z AHGE P 2R AIK) (U BrME % 2) x4k
AR . M EAET R L RS S k AMbrits, P2 (k1) 41
(I BRAEEE o

JOINT

FHE 2 V. R H LI 5 S W R AR

READ 7B 4 H

XA BEE 7 I #EE — A ST, NS T R RN R DL S AT R AR
BOERE . N BB B READ AR B (AN 8. A7 IR ANETR IR 7”38,
WS %54 #SFACTORS (Wi PROFILE= {11 .

RO ) Ak
4% LOG. EXP. FEPFsS M 2nia 5. eA1RE CRA T
iz % E X
LOG XL
EXP fa kL
FERFIZ 5 RVEAL A

RS ) Ibes FFEIE SN B %

LOG, EXP [5G W5 Wiy, AT Hifi e © i,
LA R ZHIZH, W CATMOD )7 HZAE R4 B —HAT . A WAERREHE
FIAE, HEURS (*) A%, W CATMOD T4 A Bt & IR

miEEHE AR IERERMNZE
MRS RANECT s e HFEIESEAER 5 E, BUES0 ). Wk

RESPONSE 1 0 0,0 1 O; ‘

[

XA TIE R IS 0 S N R BT =41 (BL PL, P2, P3 KXZ). &l BRI
MRiaSn, X =AU s AN MRS B (LA FL, F2 3R2), IR

o) lono] 2]



44 gy JONEUR AL

7k, P1, P2, 5 P3 ﬁ%%:éﬁaﬁ}iftlﬁﬂ M F1 5 F2 ARG %k
o BB PG DL © A7 AR 58 T A 2 TR VE s IX A7 2 i
HH « L7, “, “T” SR . WXL VE A 2T 2 () — 2T R
Aok

‘ RESPONSE 1 00 010 001 0 1;

IR TEIE TR A RS SRR

[ P11
P12
P13
P21

F=P11+P22+P33=[10001000 1]* | P22
P23
P31
P32

\ P33/

fEdE, Py Ron AR a1 KRS, HEE AL E
)5

W R R 2 Wiz, CATMOD FEF A RAEZE —HdT. bl :

‘ RESPONSE 1 -1 LOG;

LOG (P1)

T F=[1-17* [ J
LOG (P2)

W% F FI=LOG(P1)-LOG(P2) ik
=LOG[P1/(1-P1)];

B Ja — R R a8 (LOGIT) f5E Lo T RPN, Bl
P2=1-P1.

NS 2 EE ST

‘ RESPONSE 1 -1 EXP 1 0 0 1, 0 1 1 0 LOG;

ST NI
F=A*EXP[B*LOG(P)J;

1001
e, P MR E, A=[1-1], T B[ J
0110

4p SR EA R R DY A B bR R v A PR R O 0 S K (RS PR R A AN R
), EIR A S3208 T LA AL AR
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F=P11*P22 - P12*P21;

PEAACE A 2%2 FIBR P Ak A (3070 EL) A RABRIR LE A
®whE  MERS () R A

(1) OUT= Hith S fH4a Fx

AN BE— A FEAS A SN R B S SRR, e AT bR 22, DL T
MRz, FHLZHHSCFAS I SAS WA R AR KoE X

L

EX

_SAMPLE
_TYPE_=FUNCTION &
_TYPE =PROB &,

FEA (12
SN R TSI /SR
B4R IR

_TYPE =FREQ RE—HU K (1 CE

_NUMBER _ SN R (BB BGRB9S

_OBS_ SR HHE A

_SEOBS_ JR YR bR 1 1% 2% (Standard Error)

_PRED THIIME

_SEPRED _ TONME PRI v e 22

_RESID D BRI J5 T ) % 22

BY BN BY AR

] A5 £ AR PO B Y, ) R AR R e Y R A . AR

_TYPE_=FUNCTION" I, I%L&RAFFAH H 3l A I E .
A AR FRABEREH K51 o
(2) OUTSTAT= Z¥)4n H S 42 Fx

AN SO SR — AN AN, A B S B TS, DA B AT SR LA e
AR, EE AL &

BY ARSI BY A&

_TYPE =EST & ST

_TYPE =COV R A LA S B R A T

_NAME_=(%HA) 5
_NAME =Bl, B2 %
Bl, B2 %%
_METHOD =WLS &%
_METHOD =ML

% TYPE =EST

f&3 TYPE =COV iS5
(ERaRiEe 2]

AN TR R AR N T R 2 1
B SHAN T TV R KT Re ik

BIAEZS LA H UL RESPONSE 454, 70t HEVE RS RV 2 -



46 Sy RBIEIRI AL
ik g
RESPONSE MARGINAL; - DRIAR B B At
RESPONSE MEAN; - DRIAR B B35 4
RESPONSE LOGITS; 20155 26 P O £
RESPONSE JOINT; I MR Bl At A A

3)

RESPONSE 1 -1 LOG;

RESPONSE OUT=PREDI;

RESPONSE 1 2 3;

RESPONSE READ B1-B4;

TITLE='Y5 RESPONSE 154

15 -1 ot 3

A D H R — AN S
SR AN ROV
(BCPHIMR)
FEPUAS W

ES L PR o LY

N

2, 3 FKoR) HIEHIRE

PR RS AR S O B L FU A AN SO R st ok

EANEI S € —A~5 RESPONSE $542AHX N (bR (B J5 55 536 4F),
PR A B HRARER AT e 45 3

164 #10 RESTRICT S#{-FE- -

XAEA

RIS EIIM . FRZosisn b

RESTRICT B2=1 B4=0 B6 =

_l;

AR X AL 1) B

&= 0, HN (B6) ie

(IEKE

BEER

"*:/\7"%%( (B1 B2) [fhvHE A2

1, A (B4) s
HRZHUE G52 23X = AN SR 12 .

%f EE??E RESTRICT [¥1454, WI{EJ5 K2 BB IAEHT (1)

ZHUE. 1 H, WRRAERZIRAIFE FH4T CATMOD 45, Wi MODEL, LOGLIN,

FACTORS, REPEATED 24§54

AT EHLE 6.06 5L 6.07 .

i

B A
BX

#11

WEIGHT T2 &K,

1 AU IH Y RESTRICT 4§/

LT

AR HIE

IEAZ B (AR S AR IR E . LU B —A> 2%2 A B Un R Flioss

A=1 A=2

1 2 1

2 3

IXAN TR S T R XA HE T
P AELS A B

(o R I S

[N e e
— N NN = =
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TG IR H R L2 8L PROC FREQ [HIALEE :

PROC FREQ DATA=RAW;

TABLES A*B/OUT=SUMMARY;

KB P A BSOS U SR SO SUMMARY AR -

OBS _A B _COUNT
12

2 1 2 3

302 11

PR IXANSCPERE— 54 N PROC CATMOD fE4r#rifii HAEW] COUNT [HI{E#AR RS
ARk N IR IR I

PROC CATMOD DATA=SUMMARY ;
WEIGHT COUNT;

MODEL A=B;

e, BEFE AW WEIGHT AR A R S 44 ) B AU A
B #12 BY TEZIREA:

PROC CATMOD & #fs bt Hig& B o 4S I AS A SO E o0 B LAS RIS, SRJE X RE— A
ANSCAE T AT 0BT o IR E BRI SRR, SO B L 2R BY AR R R INE
b /N BRI RS, XD A PROC SORT 35K

16.4 W] A2 506 Be vt (A K

S BEVHRE R I A R SRR — AN BEEE, BRI AR R I A RERE
({)5F—EATE 1 MODEL, LOGLIN, FACTORS F1 REPEATED [Yi#+54 (K4 SRk .
IRAE LAVUA BEVE T el 7= A SE 6 BE VR
—. SMER D EER

MODEL, LOGLIN, FACTORS 5 REPEATED VU4 HT& M [HUR | #%),
KRB N RHINE -

NEHR
a. ACH R
DL As (DLAE SR Kl eERe .. A 50 A*B 5 A*B*C.
b, HEKIECR
AL FIRAZ B R, AHLNESFEA— A EROR, W D B(A) #oRk B #
HEIRAE A SCRHL; 5 C(A*B) i A*B(C*D).
c. EfHBEEHK IR




48 gy OB AL

c.

f.

N
|
heo

BN FIRBER PIRCR, AH /NS Y A B R 5 38 i — AN 555 S U . a0 - B(A=1)
o C(A*B=1) 5 A*B(C=1*D=1).

IEEAINPES

7t DIRECT #5417, 4l @ DIRECT X Y,

TR R (A8 B AR

W LOGLIN ABIC @2; FaRMEEIERBI TS A, B, C =AFMRULITH
ZIGIAHAEM (JRED A*B, A*C, B*C).

BRSO S Hoh B HEBCR BA HAACR IR G

s X*Y ol X*X*AX R X*A*B(C*D=1). fEM, X*Y FoREEM AT B4
RN o

X*A*B(C*D=1) MR B, TR E R ICR S

FFHORRTE
PROC CATMOD 7E¥RRAS B AR S IR AR i, CATMOD F2)7 DA% A8 &
— IR A e, LEJT

MODEL R= B A A*B C(A B);

e, Bh B WEIAE A 2T, #% CATMOD FEFEMAZHAUR A*B h B*A. Y4h
C(A B) it C(A*B), i CATMOD 27 & X MEIR SRR L C(B*A).
e FSRYER

S BRI RS HARE ik T, B LR (o) MInEiEik.
REHER

B () EHRRAS B RO B S R . — ALK R4,

MODEL Y=A B C A*B B*C A*C A*B*C;

ATH SR % MODEL Y=A |B|C;
RS R I

a.

b.

WS AT E AR, B SRR — R . TRl A |B R
IREABE A, B 1 A*B.

A DAAE — MR g ] 2/ 15 . CATMOD F25 LA R e 2845 RSk fle .
CATMOD FF# A|B|C & [A|B]|]]C, Bl [ABA*B]|C. /e ABA*B
C A*C A*B*C.

THSERMA R LIRS EMH o 7t D AB) | C(D) 8% A*C(B D) LA
FoA I RR

FH A RS WEY . LT AC) | B(C) #zn A*B(C), 1MdE A*B(C C).
EARHCARIIRCR, L AR A R 3 AT R ORI B R )
Fro. ELJ7UE D AB) | B(D E) & 4E— 1R E A*B(B D E), HIXMHCRA HAH
FIEW,  PToASs MR rh G B o

N HEFEATIEES LA B R
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A | C(B) &T A C(B) A*C(B)
A(B) | C(B) T A(B) C(B) A*C(B)
AB)|BDE) %T A(B) B(D E)

A|B(A)|C T A B(A) C  A*CB*C(A)

—MEEE =R R

(1) #iE

)

€)

RE AT AN OV RN, B RS f/E MODEL 54 HHi%H] NOINT i
T, AR AN SIS BV AR, IS BV AR A S AT NS 1 B
Xt ZHOE A

TEBR

WAR—ADEZR A A kA, W EERCORG kD) NMEBE, mHER
SIS BT FEFEAT (k-1) 470 XEATPINNIISEL a ), a, L oy BRI
(k-1) DIBIAIR I I — DI G k DA WSHENARE L. KAE
5 HAWTTAA S HIEINE R L AEE T 0o JAMSLI RS 1 AT7EEE 1 4
MELAUE 1 EREFIMMELAUE -1 o HRER B B RS 5 H
MICFR, WHE FHEFE] T

HAZ 20 SRR I AT
A A
1 1 0
2 0 1
3 1 1
B B
1 1
2 -1

RHR CUREENCR)

ATHAER (W00 A*B) B EBCRIOB A SRR . A d 8 (W Al H AR (51
W BRI AT SIS (BREAY) RO A R R . IS — Bl i
(MR

HAR UGB VR AT

A5 B 1Kl A B A*B

1 1 1 0 1 1 0
1 2 1 0 -1 -1 0
2 1 0 1 1 0 1
2 2 0 1 -1 0o -1
3 1 -1 -1 1 -1 -1
3 2 -1 -1 -1 1 1
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5=k

SR KAl 14 Ak

(4) BERRUR
AB)Z "A BERE B ACRE" . ForfE B RN EEAEAT A KM
Ro #HLUon, 5 n, 0K A5 B AR, W AB) (HER T FERN
A (ng-1)*n, M7 A Ein o m vt k301G E R DT HERI

H A S VTR IAT

B 5 A 1K A(B)
11 1 0 0 0
12 0 1 0 0
13 -1 -1 0 0
2 1 0 0 1 0
2 2 0 0 0 1
2 3

0 0 -1 -1

SRRV AR PEARR PUAN AL S AL E A B=1 I, Al 5 A3 M
tb (LRSS —4T), B A EREY B=1 I, A2 5 A3 M (WHFEEE
TAT), SIS WA TS s, FUR B=2 (AR S

Pa1r).

(5) E{HBEHACR
—BONE, EEBEIRSCR RN, BRI . LRI AR A
FATATH] AB=1) Al AB=2) EEBIRBOR L RTIRE AB) 50 AW 5K I3
AL XA E B BCR ISR B 5 (n-1) DHEBE. T

H A S VAR IAT
B 5 a K A(B=1) A(B=2)
1 1 1 0 0 0
1 2 0 1 0 0
1 3 1 -1 0 0
2 1 0 0 1 0
2 2 0 0 0 1
2 3 0 0 -1 -1

(6) HERR
BLEESCR RS AR B, Mk 0, +1 8k -1 . B X1 5 X2 X
WA E CUfF CATMOD F2F7ff) DIRECT 54 e & s B 08, L9206 1%
THRATIE IR B R AR R . G N -

DIRECT X1 X2;

HA R
X1 5 X2 #ik5

S AR 17

1
2
3

1
4
9

X1 X2
1 1
2 4
3 9
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= —MHEARFEERASFE AR L R
FEIXFREDL R, S8 BT PR R MODEL $54 HF 5% ] AVERAGED %7
M€ RIS HTHE X BRI -
(1) MODEL #5346 AVERAGED £
Rk &R A WAL, mHRFWTE

PROC CATMOD;

MODEL Y=A;

WERINAZ R Y 8k A AASFEIIREA, o AR FEA (U ILERERE) K
AN RR G IS BB R XA 2 Y

SR BV
A #w B A
1 1 1
2 1 -1
MR Y REEER A =R, SR A A SN R . PRI,
[E IR Az aa WSl ST T A

AV S VTR R

i SN (¥ 95 #h A

1 1 10 10

1 2 0 1 01

2 1 1o -10

2 2 0 1 0 -1
THERATER LA AN I SN R A B B AE i 1 o

(2) MODEL /7% AVERAGED %7
BB AR A WA, HARE Y A=1300, i HRFas

PROC CATMOD;
RESPONSE 1 0 0 / 0 1 0;

MODEL Y=A / AVERAGED;

VUJEEAS BERERE ™ A2 YA SN RR 8, BT DA_ESR IR o 5 R 2 S8 R R (1t
RSB HIE) -
SN b5 K SR BT
A IDETRE B

1 1
2 1
1 1
2 1

N N = =
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SRSy SRR ) A B

WiEFEEE L% MODEL 54 H. % RESPONSE_ x5, Il CATMOD 7t
J¥ H 8l % MODEL 484 RN T AVERAGED £, IX 2 [K k56 4 5~

_RESPONSE_ A& IR —ABEREN q PSSR B 2 (R IR 22 o A 1 1Y) S5

BB A S EEMAE (Pl BFPTE REPEATED 454, WA D IR
1 H BB g-1. BRIE, 45 q=3, WISERB TR R T s

SR B

JEAAESR A _RESPONSE_ 18
1 1 0
2 0 1 (B HE=2)
3 -1 -1

F BB 1 — A, W RESPONSE [ LA BERERI T34 . Bh4th,
_RESPONSE_ [0SR ol 5 HAB M RAH BLAZ X, SRR 7 — /[\%I%ZWO
LRI ELM AR (Frbh, R4 REPEATED f54), WICEES
_RESPONSE_ ANt BLYE S8 e v R PR R b, BOmARZ (12 B s 4 FR .
Leori, — Al & — AR (PR A), —PEERE (P TIME,
5y TIME1 5 TIME2 PiANEFEL), 1 H MODEL 84 H#E5WF -

PROC CATMOD;
RESPONSE MARGINALS;
MODEL TIME1*TIME2=A RESPONSE_ A* RESPONSE ;
REPEATED TIME 2 / RESPONSE_ =TIME;

DU S 6 B T R P SRR 2 HE Y

SIS R AT
FEAS JEANAE RS AR A TIME A*TIME
1 1

1 1 1 1
2 2 1 1 1 -1
3 1 1 -1 1 -1
4 2 1 1 1 1
PRI, #AHNA TIMEL 5 TIME2 EEASET, &0 =AW, Wells /WA
WA EEE (=3-1). MIXA B S BRI AR A, 145483 —
A 8*8 [ AE R R

S AR 017

FEA SR BRI AR A TIME A*TIME
1 P(TIMEI=1) 10 1 0 1 0 1 0
1 P(TIME1=2) 01 0 1 0 1 0 1
1 P(TIME2=1) 10 1 0 -1 0 -1 0
1 P(TIME2=2) 01 0 1 0 -1 0 -1
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2 P(TIMEI1=1) 1 0 -1 0 1 0 -1 0
2 P(TIME1=2) 0 1 0 -1 0 1 0 -1
2 P(TIME2=1) 1o -1 0 -1 0 1 0
2 P(TIME2=2) 0 1 0 -1 0 -1 0 1

B0, HRirPSWAESALRE (0, TIME 5 PLACE), WAEREM&T
4 REPEATED 454" RESPONSE  [f4#5 7 ok

PROC CATMOD;
RESPONSE MARGINALS;
MODEL R11*R12*R21*R22= RESPONSE ;

REPEATED TIME 2, PLACE 2 / RESPONSE =TIME PLACE;

T+ TIME F1 PLACE WA&® F&0M4dl, Kk, CATMOD ¥4 S H A
RN R HPAE S TIME IR, 5PHANY PLACE 1341
RAT Ko DU IR T 5 S50 B v H A P

SRR B RAT
Vg% KA8dE TIME  PLACE  #fE  RESPONSE
1 R11 1 1 1 11
2 R12 1 2 1 1 -1
3 R21 2 1 1 S
4 R22 2 2 1 1 -1
M., 3EekEiEsy
— I, SHY  RESPONSE  Hzhg [ RATEUILMEA., ixatE X 5 Y %
AW, HEMHBE MRS EMR . WA .

PROC CATMOD;
MODEL X*Y= RESPONSE ;

REPEATED/ RESPONSE =X Y X*Y;

A0S A SO MRS @ P11, P12, P21 DL P22. MIXPU/MEERAE ol 50 =
ANKHEUR N R, o X

F1=Log(P11/P22),

F2=Log(P12/P22),

F3=Log(P21/P22).

MM, SR S S BAS R Z (B R R TR

Log P11 1 1 1 1 1
LogPIl2 |=(1 1 -1 -1y — A 1
Log P21 1 -1 1 -1 1
Log P22 1 -1 -1 1 1
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1 1 1 1

1 -1 -1 B — 6] 1
=(-1 1 -1 1
-1 -1 1 1

fEdk, v 5 BACKRSE R, N5 S AURERHELH B M AERER IR ST 1.
¥ BRI S F1, F2 5 F3 ZMISCR, FFELPERR a5 i

F1 1 0 0 -1 ~og P11
F2 = [0 1 0 -1 J Log P12
F3 0 0 1 -1 Log P21

~Log P22

—

1 0 0 -1 ~1 1 1
= [0 0 —1j| 1 -1 -1 B
0 0 1 -1 -1 -1

~1 -1 1
2 2
[2 0 —OJB
0 2

Pk, SER B ERE I HES T

SR B ROAT

B A FANAEEA X Y  X*Y
1 1 2 2 0
1 2 2 0 -2
1 3 0 2 -2
RS 7 — AN LR R s A A G LRy 5 B — AN FE7 ) REPEATED 5
F

PROC CATMOD;
MODEL X*Y= RESPONSE ;
REPEATED/ RESPONSE =X Y;

W L MR, XRS5 S B MR

Log P11 11 1 1
LogPI2 | = |1 1 -1 |[v - A| 1
Log P21 1 -1 1 1
Log P22 L1 -1 -1 1

11 1

=1 -11[p - 8|1

101 1

-1 -1 1




16 5 RGN ERI: SEil ) PROC CATMOD 55

LA F1, F2, F3 SERMNpREER R, WEr=n s ke

F1 10 0 -1 Log P11 7
[ FZJ = 0O 1 0 —IJ Log P12
F3 0 0 1 -1 Log P21

Log P22~

0 0 -1 1 17

=10 1 0 -1 J 1 -1 B

L0 0 1 -1 -1 1

S e

2 2
2 0 |B
0 2
SR B ROAT

i SN AN X Y

1 2 2
1 2 2 0
3 0 2

AT E B RN IEWIN, SAS 7R LosH4T BT X AN B
T
_RESPONSE_ il

2

1

1 1
1 -1
1 1
1 1

L AT XA, WA /E MODEL 54 I3& I #4>%s i NORESPONSE [1)
REET . IXAE, WK LS FTENH XN PR

16.5 +PYANYEH

Bl—: KR NERE, REER r FTF 2

IS ORI SEA Bl o6 R0 (BA M e X 3RoR) [ fds. DRIAR B2 i 9
ERRRFIERE M MEL X ). ARG =, BRI KB (B SOFTNESS #
), ETAE M ENEERINZLE (PREV) KK (TEMP). 2087 (ARt A7 il 2
PR (5% =4 A SR M ERCR LA AR A el 8 = A 128 Ml
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TPy A 3P
r

TITLE 'DETERGENT PREFERENCE STUDY';
DATA DETERG;

INPUT SOFTNESS $ BRAND $ PREV $ TEMP $ COUNT @@;

CARDS;
SOFT X YES HIGH 19 SOFT X YES LOW 57 SOFT X NO HIGH 29 SOFT X NO LOW 63
SOFT M YES HIGH 29 SOFT M YES LOW 49 SOFT M NO HIGH 27 SOFT M NO LOW 53
MED X YES HIGH 23 MED X YES LOW 47 MED X NO HIGH 33 MED X NO LOW 66
MED M YES HIGH 47 MED M YES LOW 55 MED M NO HIGH 23 MED M NO LOW 50
HARD X YES HIGH 24 HARD X YES LOW 37 HARD X NO HIGH 42 HARD X NO LOW 68
HARD M YES HIGH 43 HARD M YES LOW 52 HARD M NO HIGH 30 HARD M NO LOW 42
PROC CATMOD;

RESPONSE 1 0;

WEIGHT COUNT;

MODEL BRAND:SOFTNESS|PREV|TEMP /FREQ PROB NODESIGN;

TITLE2 'SATURATED MODEL';
PROC CATMOD;

RESPONSE 1 0;

WEIGHT COUNT;

MODEL BRAND=SOFTNESS PREV TEMP / NOPROFILE;

TITLE2 'MAIN-EFFECTS MODEL';

RUN;

g R

ST R AT ST, S5 R B R LU B O R () e 4 52 ek 2 AT FH 2258 (Chi-
Square=20.96, P=0.0000) Az/Kifi (Chi-Square=3.95, P=0.0468) (K50, AR K FIXAN A
# (Chi-Square=0.01 5% 0.23, P=0.9066 =X 0.6342) -5 {5 FH ¥ vt 771 1) i 4 TG K o

k<161 LMRMEE, REEH r FT 2

DETERGENT PREFERENCE STUDY

SATURATED MODEL

CATMOD PROCEDURE RESPONSE PROFILES
Response: BRAND Response Levels (R)= 2 Response BRAND
Weight Variable: COUNT Populations (S)= 12 mmmmmmmmmm— - -
Data Set: DETERG Total Frequency (N)= 1008 1 M

Frequency Missing: 0 Observations (Obs)= 24 2 X



916w FONEIR MR GEit R PROC CATMOD - 57
POPULATION PROFILES RESPONSE FREQUENCIES
Sampl Respons Number
e e
Sample SOFTNESS PREV TEMP Size Sample 1 2
1 HARD NO HIGH 72 1 30 42
2 HARD NO LOW 110 2 42 68
3 HARD YES HIGH 67 3 43 24
4 HARD YES LOW 89 4 52 37
5 MED NO HIGH 56 5 23 33
6 MED NO LOW 116 6 50 66
7 MED YES HIGH 70 7 47 23
8 MED YES LOW 102 8 55 47
9 SOFT NO HIGH 56 9 27 29
10 SOFT NO LOW 116 10 53 63
11 SOFT YES HIGH 48 11 29 19
12 SOFT YES LOW 106 12 49 57
RESPONSE PROBABILITIES ANALYSIS OF VARIANCE TABLE
Response Number Source DF Chi-Square Prob
Sample 1 Z L e
777777777777777777777777 INTERCEPT 983.13 0.0000
1 0.41667 0.58333 SOFTNESS 0.09 0.9575
2 0.38182 0.61818 PREV 22.68 0.0000
3 0.64179 0.35821 SOFTNESS*PREV 3.85 0.1457
4 0.58427 0.41573 TEMP 3.67 0.0555
5 0.41071 0.58929 SOFTNESS* TEMP 0.23 0.8914
6 0.43103 0.56897 PREV*TEMP 2.26 0.1324
7 0.67143 0.32857 SOFTNESS*PREV*TEMP 0.76 0.6850
8 0.53922 0.46078
9 0.48214 0.51786 RESIDUAL
10 0.4569 0.5431
11 0.60417 0.39583
12 0.46226 0.53774
ANALYSIS OF WEIGHTED-LEAST-SQUARES ESTIMATES
Standard Chi-
Effect Parameter Estimate Error Square Prob
INTERCEPT 1 0.5069 0.0162 983.13 0.0000
SOFTNESS 2 -0.00073 0.0225 0.00 0.9740
3 0.00623 0.0226 0.08 0.7830
PREV 4 -0.0770 0.0162 22.68 0.0000
SOFTNESS*PREV 5 -0.0299 0.0225 1.77 0.1831
6 -0.0152 0.0226 0.45 0.5007
TEMP 7 0.0310 0.0162 3.67 .0555
SOFTNESS*TEMP 8 -0.00786 0.0225 0.12 0.7265
9 -0.00298 0.0226 0.02 0.8953
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PREV*TEMP 10 -0.0243 0.0162 2.26 0.1324
SOFTNESS*PREV*TEMP 11 0.0187 0.0225 0.69 0.4064
12 -0.0138 0.0226 0.37 0.5415

DETERGENT PREFERENCE STUDY

MAIN-EFFECTS MODEL

CATMOD PROCEDURE

Response: BRAND Response Levels (R)= 2
Weight Variable: COUNT Populations (S) = 12
Data Set: DETERG Total Frequency (N)= 1008
Frequency Missing: 0 Observations (Obs)= 24
Response DESIGN MATRIX

Sample Function 1 2 3 4 5

1 0.41667 1 1 0 1 1

2 0.38182 1 1 0 1 -1

3 0.64179 1 1 0 -1 1

4 0.58427 1 1 0 -1 -1

5 0.41071 1 0 1 1 1

6 0.43103 1 0 1 1 -1

7 0.67143 1 0 1 -1 1

8 0.53922 1 0 1 -1 -1

9 0.48214 1 -1 -1 1 1

10 0.45690 1 -1 -1 1 -1

11 0.60417 1 -1 -1 -1 1

12 0.46226 1 -1 -1 -1 -1

ANALYSIS OF WEIGHTED-LEAST-SQUARES ESTIMATES
ANALYSIS OF VARIANCE TABLE

Standard Chi-

Source DF Chi-Square Prob Effect Parameter Estimate Error Square  Prob
INTERCEPT 1 1004.93 0.0000 INTERCEPT 1 0.5080 0.0160 1004.93 0.0000
SOFTNESS 2 0.24 0.8859 SOFTNESS 2 -0.00256 0.0218 0.01 0.9066
PREV 1 20.96 0.0000 3 0.0104 0.0218 0.23 0.6342
TEMP 1 3.95 0.0468 PREV 4 -0.0711 0.0155 20.96 0.0000
TEMP 5 0.0319 0.0161 3.95 0.0468

RESIDUAL 7 8.26 0.3100
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BI= P RIS, =3

AR R R B DY K s et [l — i iR AN R AR (B TRT Row, Ror A,
B, C, D) MRCR. BAZEZ T AR HIIF AR ™ Bk XA E I =2
0 BoRsEERAIKAE, 0.5 FaRBEIFIIE, 1 RoRPEIFIE. M= REZ
9y BRI 5N e 0 A Bl s~ 0 R pR A AP R ] B 8OR AR (R B T AP
NERR).

P

TITLE 'DUMPING SYNDROME DATA';
DATA OPERATE;
INPUT HOSPITAL TRT $ SEVERITY $ WT @@;

CARDS;
1 A NONE 23 1 A SLIGHT 7 1 A MODERATE 2
1 B NONE 23 1 B SLIGHT 10 1 B MODERATE 5
1 C NONE 20 1 C SLIGHT 13 1 C MODERATE 5
1 D NONE 24 1 D SLIGHT 10 1 D MODERATE 6
2 A NONE 18 2 A SLIGHT 6 2 A MODERATE 1
2 B NONE 18 2 B SLIGHT 6 2 B MODERATE 2
2 C NONE 13 2 C SLIGHT 13 2 C MODERATE 2
2 D NONE 9 2 D SLIGHT 15 2 D MODERATE 2
3 A NONE 8 3 A SLIGHT 6 3 A MODERATE 3
3 B NONE 12 3 B SLIGHT 4 3 B MODERATE 4
3 C NONE 11 3 C SLIGHT 6 3 C MODERATE 2
3 D NONE 7 3 D SLIGHT 7 3 D MODERATE 4
4 A NONE 12 4 A SLIGHT 9 4 A MODERATE 1
4 B NONE 15 4 B SLIGHT 3 4 B MODERATE 2
4 C NONE 14 4 C SLIGHT 8 4 C MODERATE 3
4 D NONE 13 4 D SLIGHT 6 4 D MODERATE 4

PROC CATMOD ORDER=DATA;
WEIGHT WT;
RESPONSE 0 0.5 1;
MODEL SEVERITY=TRT HOSPITAL / FREQ ONEWAY;
TITLE2 'MAIN-EFFECTS MODEL';

RUN;

g R

ST A R IR A F TR R TT I AY) 55 T BONRRE BE W IF RGE (Chi-
Square=4.17, P=0.0411), & i NAEMB K& Be 45 52 F AR 5 JF KAk 1) = BTG 56 (Chi-
Square=0.60, 0.44, B 2.28).




FONE

1 Ab 2E

W% 16.2

TR, r=3

Response: SEVERITY Resp
Weight Variable: WT Popu
Data Set: OPERATE Tota
Frequency Missing: 0 Obse

ONE-WAY FREQUENCIES

Variable Value Frequency
SEVERITY NONE 240
SLIGHT 129
MODERATE 48
TRT A 96
B 104
C 110
D 107
HOSPITAL 1 148
2 105
3 74
4 90
DUMPING SYN
MAIN-EFFES
Response
Sample Function 1 2

DUMPING SYNDROME DATA

MAIN-EFFECTS MODEL

CATMOD PROCEDURE

onse Levels R)= 3
lations (S)= 16
1 Frequency (N)= 417
rvations (Obs)= 48

DROME DATA
CTS MODEL

DESIGN MATRIX
3 4 5 6

POPULATION PROFILES

Sample
Sample TRT HOSPITAL Size
1 A 1 32
2 A 2 25
3 A 3 17
4 A 4 22
5 B 1 38
6 B 2 26
7T B 3 20
8 B 4 20
9 C 1 38
10 C 2 28
11 C 3 19
12 C 4 25
13 D 1 40
14 D 2 26
15 D 3 18
16 D 4 23

RESPONSE PROFILES

Response SEVERITY
1 NONE
2 SLIGHT
3 MODERATE

RESPONSE FREQUENCIES

Response Number

7 Sample 1 2 3




S

B16%E KRB LMBET, il PROC CATMOD 61

1 0.17188 1 1 0 0 1 0 0 1 23 7 2
2 0. 16000 1 1 0 0 0 1 0 2 18 6 1
3 0. 35294 1 1 0 0 0 0 1 3 8 6 3
4 0. 25000 1 1 0 0 -1 -1 -1 4 12 9 1
5 0. 26316 1 0 1 0 1 0 0 5 23 10 5
6 0. 19231 1 0 1 0 0 1 0 6 18 6 2
7 0. 30000 1 0 1 0 0 0 1 7 12 4 4
8 0. 17500 1 0 1 0 -1 -1 -1 8 15 3 2
9 0. 30263 1 0 0 1 1 0 0 9 20 13 5
10 0. 30357 1 0 0 1 0 1 0 10 13 13 2
11 0. 26316 1 0 0 1 0 0 1 11 11 6 2
12 0. 28000 1 0 0 1 -1 -1 -1 12 14 8 3
13 0. 27500 1 -1 -1 -1 1 0 0 13 24 10 6
14 0. 36538 1 -1 -1 -1 0 1 0 14 9 15 2
15 0. 41667 1 -1 -1 -1 0 0 1 15 7 7 4
16 0. 30435 1 -1 S -1 -1 -1 -1 16 13 6 4
ANALYSIS OF VARIANCE TABLE
Source DF  Chi-Square Prob
INTERCEPT 1 248.77 0. 0000
TRT 3 8.90 0. 0307
HOSPITAL 3 2.33 0. 5065
RESTDUAL 9 6. 33 0. 7069
ANALYSIS OF WEIGHTED-LEAST-SQUARES ESTIMATES
Standard Chi-
Effect Parameter Estimate Error Square  Prob
INTERCEPT 1 0.2724 0.0173  248.77 0.0000
TRT 2 -0.0552 0. 0270 4.17 0.0411
3 -0.0365 0. 0289 1.59 0.2073
4 0. 0248 0. 0280 0.78 0.3757
HOSPITAL 5 -0.0204 0. 0264 0.60 0.4388

6 -0.0178 0. 0268 0.44 0.5055
7 0.0531 0. 0352 2.28 0.1312

Bl= @ xEE VIS4, R S LY R A

FHURE AT SRR, Bk 2 2k LUK ) (3 2 4RE (HEAT),  SCLUR A
[ 2E O F (SOAK) . DR B kB B 7 bt IR (Y)e 4 Y=1 I, Zeomikdeft
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Wt HABLL COUNT £2. 4 Y=0 I, NRREHRMAGEPEM, HA B
COUNT f8#%. 7 FAIMFLF+, CATMOD FifFKH LR (HEAT F1 SOAK) Hi#A!k
I3 M I 2 0

F

TITLE 'MAXIMUM LIKELIHOOD LOGISTIC REGRESSION';
DATA INGOTS;
INPUT HEAT SOAK NREADY NTOTAL @@;
COUNT=NREADY; Y=1; OUTPUT;
COUNT=NTOTAL-NREADY; Y=0; OUTPUT;
DROP NREADY NTOTAL;
CARDS;
710010 717017 72.20 7 7280 12
7400 9141.0031141.7043 14 2.2 2 33
14 2.8 031 1440019 27 1.0 1 56 27 1.7 4 44
27 2.2021272.81222740116 51 1.03 13
51 1.70 151220 151400 1
PROC CATMOD;
WEIGHT COUNT;
DIRECT HEAT SOAK;
MODEL Y=HEAT SOAK / FREQ ML NOGLS COVB CORRB;
RUN;

g R

ST A R B R LB EUE S RE A M 2 B BE IR 1 52 W (Chi-Square=11.95,
P=0.0005); S5 AEE A IR AE TS5 (Chi-Square=0.03, P=0.0005).

JITSRAF O B A AR R

Y SR EZ T =5.5592+(-0.0820)*if JE+(-0.0568)* i} ] .

RFT 16.3 MWEURIFNW, REMNRERY

MAXIMUM LIKELIHOOD LOGISTIC REGRESSION

CATMOD PROCEDURE ESPONSE PROFILES
Response: Y Response Levels (R)= 2 Response Y
Weight Variable: COUNT Populations S)=19
Data Set: INGOTS Total Frequency (N)=387 1 0

Frequency Missing: 0 Observations (Obs)= 25 2 1



S
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POPULATION PROFILES RESPONSE FREQUENCIES

Sample Response Number

Sample HEAT SOAK Size Sample 1 2
1 7 1 10 1 10 0
2 7T 1.7 17 2 17 0
3 7T 2.2 7 3 7 0
4 7 2.8 12 4 12 0
5 7 4 9 5 9 0
6 14 1 31 6 31 0
7 14 1.7 43 7 43 0
8 14 2.2 33 8 31 2
9 14 2.8 31 9 31 0
10 14 4 19 10 19 0
11 27 1 56 11 55 1
12 27 1.7 44 12 40 4
13 27 2.2 21 13 21 0
14 27 2.8 22 14 21 1
15 27 4 16 15 15 1
16 51 1 13 16 10 3
17 51 1.7 1 17 1 0
18 51 2.2 1 18 1 0
19 51 4 1 19 1 0

MAXIMUM LIKELIHOOD LOGISTIC REGRESSION

MAXIMUM LIKELIHOOD ANALYSIS

Sub -2 Log Convergence Parameter Estimates
Tteration Iteration Likelihood Criterion 1 2 3
0 0 536. 49592 1..0000 0 0 0
1 0 152. 58961 0. 7156 2. 1594 -0.0139 -0.003733
2 0 106. 76066 0. 3003 3.5334 -0. 0363 -0.0120
3 0 96. 692171 0. 0943 4. 7489 -0. 0640 -0. 0299
4 0 95. 383825 0.0135 5.4138 -0.0790 -0. 0498
5 0 95. 345659 0. 000400 5.5539 -0. 0819 -0. 0564
6 0 95.345613 4. 8289E-7 5.5592 -0. 0820 -0. 0568

7 0 95.345613 7. 731E-13 5.5592 -0. 0820 -0. 0568
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MAXIMUM LIKELIHOOD ANALYSIS OF VARIANCE TABLE

Source DF  Chi-Square Prob
INTERCEPT 1 24. 65 0. 0000
HEAT 1 11.95 0. 0005
SO0AK 1 0.03 0. 8639
LIKELTHOOD RATIO 16 13.75 0.6171

ANALYSIS OF MAXIMUM LIKELIHOOD ESTIMATES

Standard Chi-
Effect Parameter Estimate Error Square  Prob
INTERCEPT 1 5. 5592 1. 1197 24.65 0.0000
HEAT 2 —0.0820 0. 0237 11.95 0.0005
SOAK 3 —0.0568 0. 3312 0.03 0.8639
COVARIANCE MATRIX OF
THE MAXIMUM LIKELIHOOD ESTIMATES
1 2 3
1 1.2537133  -0.0215664  -0.2817648
2 -0.0215664 0. 0005633 0. 0026243
3 —0.2817648 0. 0026243 0. 1097020
CORRELATION MATRIX OF
THE MAXIMUM LIKELIHOOD ESTIMATES
1 2 3
1 1.0000000  -0.8115214  -0. 7597670
2 -0.8115214 1..0000000 0. 3338261
3 —0.7597670 0. 3338261 1..0000000

Bl R ERR, —RTE

HI IR B AN ] — (R BOR BT 04 AEAEI TR, S — DAL AR (=
NERRINZ R » 3 ABRE R (IS =D .

G

TITLE 'DETERGENT PREFERENCE STUDY';
DATA DETERG;
INPUT SOFTNESS $ BRAND $ PREV $ TEMP $ COUNT @@;

CARDS;
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SOFT X YES HIGH 19 SOFT X YES LOW 57 SOFT X NO HIGH 29 SOFT X NO LOW 63
SOFT M YES HIGH 29 SOFT M YES LOW 49 SOFT M NO HIGH 27 SOFT M NO LOW 53

MED X YES HIGH 23 MED X YES LOW 47 MED X NO HIGH 33 MED X NO LOW 66
MED M YES HIGH 47 MED M YES LOW 55 MED M NO HIGH 23 MED M NO LOW 50
HARD X YES HIGH 24 HARD X YES LOW 37 HARD X NO HIGH 42 HARD X NO LOW 68
HARD M YES HIGH 43 HARD M YES LOW 52 HARD M NO HIGH 30 HARD M NO LOW 42
PROC CATMOD;

RESPONSE 1 0;

WEIGHT COUNT;

MODEL BRAND=SOFTNESS|PREV|TEMP /FREQ PROB NODESIGN;

TITLE2 'SATURATED MODEL';
PROC CATMOD;

WEIGHT COUNT;

MODEL BRAND=SOFTNESS PREV TEMP / NOPROFILE;

TITLE2 'MAIN-EFFECTS MODEL';

RUN;

g R

B R e o B, H PRI RR 238, 0 I 45 SR 5 00— AR A gk 2
Ui o T D OIS VR AR i G52 ok 245 R S S v A 2 2456 (Chi-Square=19.28, P=0.0000)
KK M (Chi-Square=3.63, P=0.0566), 7K i (1 K 25 15 ¥ 9 34 i 325 77 140 b 16 5%
(Chi-Square=0.01 2% 0.19).

W< 16.4 & EER, —IEEE

DETERGENT PREFERENCE STUDY

SATURATED MODEL

CATMOD PROCEDURE

Response . BRAND Response Levels (R) = 2
Weight Variable : COUNT Populations (s)= 12
Data Set . DETERG Total Frequency (N) = 1008
Frequency Missing:@oO Observations (Obs) = 24
POPULATION PROFILES
(541—F)
RESPONSE PROFILES
(541 —[F)

RESPONSE FREQUENCIES
(51—

RESPONSE PROBABILITIES
(5 —I)

ANALYSIS OF WEIGHTED-LEAST-SQUARES ESTIMATES
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ANALYSIS OF VARIANCE TABLE
Standard Chi-
Source DF Chi-Square Prob Effect Parameter Estimate Error Square Prob
INTERCEPT 1 0.21 0.6505 INTERCEPT 1 0.0305 0.0673 0.21 0.6505
SOFTNESS 2 0.10 0.9522 SOFTNESS 2 -0.00418 0.0940 0.00 0.9645
PREV 1 21.80 0.0000 3 0.0278 0.0947 0.09 0.7688
SOFTNESS*PREV 2 3.80 0.1493 PREV 4 -0.3140 0.0673 21.80 0.0000
TEMP 1 3.63 0.0567 SOFTNESS* 5 -0.1214 0.0940 1.67 0.1963
PREV
SOFTNESS*TEMP 2 0.20 0.9066 6 -0.0636 0.0947 0.45 0.5017
PREV*TEMP 1 2.25 0.1335 TEMP 7 0.1281 0.0673 3.63 0.0567
SOFTNESS*PREV 2 0.74 0.6916 SOFTNESS* 8 -0.0311 0.0940 0.11 0.7407
*TEMP TEMP
9 -0.0096 0.0947 0.01 0.9190
RESIDUAL 0 PREV*TEMP 10 -0.1009 0.0673 2.25 0.1335
SOFTNESS* 11 0.0766 0.0940 0.66 0.5311
PREV*TEMP
DETERGENT PREFERENCE STU
MAIN-EFFECTS MODEL
CATMOD PROCEDURE
Response . BRAND Response Levels (R) = 2
Weight Variable : COUNT Populations (s)= 12
Data Set . DETERG Total Frequency (N) = 1008
Frequency Missing : O Observations (Obs) = 24
DETERGENT PREFERENCE STUDY
MAIN-EFFECTS MODEL
Response DESIGN MATRIX
Sample Function 1 2 3 4 5
1 -0.33647 1 1 0 1 1
2 -0.48184 1 1 0 1 -1
3 0.58315 1 1 0 -1 1
4 0.34033 1 s 0 -1 -1
5 -0.36101 1 0 1 1 1
6 -0.27763 1 0 1 1 -1
7 0.71465 1 0 1 -1 1
8 0.15719 1 0 1 -1 -1
9 -0.07146 1 -1 S 1 1
10 -0.17284 1 -1 -1 1 -1
11 0.42286 1 -1 -1 -1 1
12 -0.15123 1 -1 -1 -1 -1
ANALYSIS OF VARIANCE TABLE ANALYSIS OF WEIGHTED-LEAST-SQUARES ESTIMATES
Source DF Chi-Square Prob Standard Chi-
Effect Parameter Estimate Error Square Prob
INTERCEPT 1 0.20 0.6519
SOFTNESS 2 0.20 0.9033 INTERCEPT 1 0.0302 0.0669 0.20 0.6519
PREV 1 19.28 0.0000 SOFTNESS 2 -0.0099 0.0911 0.01 0.9133
TEMP 1 3.63 0.0566 3 0.0391 0.0902 0.19 0.6643
PREV 4 -0.2817 0.0642 19.28 0.0000
RESIDUAL 7 8.18 0.3169 TEMP 5 0.1277 0.0670 3.63 0.0566

BlA : HEERR, —IEESE

R S AR AR RS AT K

ARG o, HAERL 1 B2 FoR

EAEIRAS VI (1=3E. 2=3%), $EEGIAmE V2 (1=K, 2= BIBTERHAES) , %280 FRH:
TRHE V3 (1=K, 2=0) « FRATRHX =2 18] (K48 R fe JE
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3 0 3800.12 0.0000255
4 0 3800.12 3.6909E-9

Parameter Estimates

Iteration 1 2 3 4 5

0 0 0 0 0 0

1 -3.7E-18 -1.85E-18 1.85E-18 -0.2125 0.2125

2 0.0494 0.0752 -0.0752 -0.2486 0.2486

3 0.0555 0.0809 -0.0809 -0.2543 0.2543

4 0.0556 0.0810 -0.0810 -0.2544 0.2544

MAXIMUM LIKELIHOOD ANALYSIS OF VARIANCE TABLE

Source DF Chi-Square Prob
V3 1 2.64 0.1041
V2 1 5.25 0.0220
V3*V2 1 5.25 0.0220
V1 1 48.94 0.0000
V3*V1 1 48.94 0.0000
V2+*V1 1 95.01 0.0000
LIKELIHOOD RATIO 1 2.29 0.1299

.3083
.3502
.3568
.3569

o O o o

MAXIMUM LIKELIHOOD PREDICTED VALUES FOR RESPONSE FUNCTIONS AND FREQUENCIES

——————— Observed------- -
Function Standard
Sample Number Function Error Function
1 1 -0.2924782 0.10580617 -0.2356473
2 -0.9115175 0.12918766 -0.9494184
3 -0.9115175 0.12918766 -0.9494184
4 -0.2924782 0.10580617 -0.2356473
5 -0.6695054 0.11887171 -0.6936188
6 -0.4519851 0.11092108 -0.3896985
7 -1.908347 0.19246494 -1.7314626
F1l 156 11.4302231 161.096138
F2 84 8.75499857 78.9038609
F3 84 8.75499857 78.9038609
F4 156 11.4302231 161.096138
F5 107 9.75058759 101.903861
Fé6 133 10.7039226 138.096139
F7 31 5.47713048 36.0961431
F8 209 12.7866711 203.90386

Standard
Error
0.09848616
0.1299476
0.1299476
0.09848616
0.12017169
0.1022668
0.14296911
11.0737946
7.8086133
7.8086133
11.0737946
8.9243041
10.3343404
4.82631486
12.2128493

Residual
-0.056831
0.03790099
0.03790099
-0.056831
0.02411336
-0.0622866
-0.1768845
-5.0961381
5.09613909
5.09613909
-5.0961381
5.09613941
-5.0961386
-5.0961431
5.09614031

Bl7s @ SRR, ZFIR

N B A SN KA BRI TEAT I LS eI Mt (shakdlish) ZIRIMKE R
YEAT W25 R, S, T, U, V, W E£oR. T3k FA AT GE RIS SR A 3230 DL & b
STEf . BT DA S8 (R A A b e 3 R TR o IR 0 RR Ay 45 ) P 1) 2 A
CATMOD )72 H sl HI FRIX B2l 45 o 45 2 T BEALIURE = A2 I AR (R o Bl L 22 A3
), CATMOD Fi/72 UAR/MIIESEEL (W 2 10 11920 07) KREREAT.

P

OPTIONS NODATE;
TITLE 'BEHAVIOR OF SQUIRREL MONKEYS';
DATA DISPLAY;
INPUT ACTIVE $ PASSIVE $ WT @@;
IF ACTIVE NE 'T';

IF ACTIVE NE PASSIVE THEN IF WT=0 THEN WT=1E-20;

CARDS;
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RR 0 RS I RT 5 RU 8 RV 9 RWO
SR 290 SS 0 ST14 SU 46 SV 4 SWO

TR 0 TS 0 TT 0 TU TV 0 TWO
UR 2 US 3 UT 1 UU UVv3s UWwW2
VR 0 VS 0 VT 0 VU Vv 0 VWI1
WR 9 WS25 WT 4 WU WVI3 WWO

o © © o

PROC CATMOD;
WEIGHT WT;
MODEL ACTIVE*PASSIVE= RESPONSE / ML NOGLS FREQ PRED=FREQ NOPARM;
REPEATED / RESPONSE_ =ACTIVE PASSIVE;
TITLE2 'TEST QUASI-INDEPENDENCE FOR THE INCOMPLETE TABLE';
RUN;

g R

S CIRIMIEAE TS, BRI (S TR AR . AT E R B
P B AT A AT M PE A (5 (8haliish) BERR (£3)2 Chi-Square=56.58,
P=0.0000; #iz)2 Chi-Square=47.94, P=0.0000).

wac 16.6 XHELLMRE, FTHE

BEHAVIOR OF SQUIRREL MONKEYS
TEST QUASI-INDEPENDENCE FOR THE INCOMPLETE TABLE
CATMOD PROCEDURE
Response . ACTIVE*PASSIVE RESPONSE PROFILES
Weight Variable:WT

Data Set : DISPLAY Response ACTIVE PASSIVE

Frequency Missing : 0

Response Levels (R)= 25 1 R S
Populations (S)= 1 2 R T
Total Frequency (N)= 220 3 R U
Observations (Obs)= 25 4 R v
5 R w

6 S R

7 S T

8 S U

9 S 4

Sample 10 S W

Sample Size 11 U R
**************** 12 U S
1 220 13 U T
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H=

70

14

15

16

17

18

19

20

21

22

23

24

25

RESPONSE FREQUENCIES

Response Number

11 12 13 14

10

1

Sample

38

9 1E-20 29 14 46 4 1E-20 2

8

Response Number

23 24 25

22

20 21

15 16 17 18 19

Sample

13

25

2 1E-20 1E-20 1E-20 1E-20 1

1

BEHAVIOR OF SQUIRREL MONKEYS

TEST QUASI-INDEPENDENCE FOR THE INCOMPLETE TABLE

RESPONSE  MATRIX

10
11
12
13

14
15

16
17
18
19
20
21

22
23
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916 % JONEIRI AR Gl fE)¥ PROC CATMOD
24 -1 -1 -1 -1 0 0 0 0
25 -1 -1 -1 -1 0 0 0 1
MAXIMUM LIKELIHOOD ANALYSIS
Sub -2 Log Convergence
Iteration Iteration Likelihood Criterion

0 0 1416 .3054 1.0000

1 0 1238.2417 0.1257

2 0 1205.1264 0.0267

3 0 1199.5068 0.004663

4 0 1198.6271 0.000733

5 0 1198.5611 0.0000551

6 0 1198.5603 6.5351E-7

7 0 1198.5603 1.217E-10

Parameter Estimates
Iteration 1 2 3 4 5 6 7 8

0 0 0 0 0 0 0 0 0 0
1 -0.4976  1.1112 0.1722 -0.8804 -0.006978 0.0827 -0.4735 0.7287 . 5791
2 -0.3420 1.0962 0.5612 -1.7549 0.2233 0.3899 -0.4086 0.7875 . 5728
3 -0.1570  1.2687 0.7058 -2.3992 0.3034 0.4360 -0.3162 0.8812 . 6703
4 -0.0466 1.3791 0.8170 -2.8422 0.3309 0.4625 -0.2890 0.9085 . 6968
5 -0.002748 1.4230 0.8609 -3.0176 0.3334 0.4649 -0.2866  0.9110 . 6992
6 0.002760  1.4285 0.8664 -3.0396 0.3334 0.4649 -0.2865 0.9110 . 6992
7 0.002837  1.4285 0.8665  —3.0399 0.3334 0.4649 -0.2865 0.9110 . 6992

MAXIMUM LIKELIHOOD ANALYSIS OF VARIANCE TABLE

Source DF  Chi-Square Prob
ACTIVE 4 56. 58 0. 0000
PASSIVE 5 47.94 0. 0000
LIKELTHOOD RATIO 15 135. 17 0. 0000

MAXIMUM LIKELIHOOD PREDICTED VALUES FOR RESPONSE FUNCTIONS AND FREQUENCIES

Observed Predicted
Function Standard Standard
Sample Number  Function Error Function Error Residual
1 1 -2.5649494 1.03774904  -0.973554 0.33901898 -1.5913953
2 -0.95565114 0.52623481 -1.7250404 0.34543788 0.76952896
3 -0. 4855078 0.44935852 —0.5275144 0.30925387  0.0420066
4 -0.3677248 0.43362909 -0.7392682 0.24900568 0.37154345
5 -48. 616651 1E10  -3.560517 0.63410407 -45.056134
6 0.80234647 0.33377513 0.32058886  0.2662902 0.48175761
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7 0.07410797 0.38516444 —0.2993416

(=}

. 29563358 0. 37344956

8 1. 26369204 0.31410541 0.89818441

(=}

. 25085737 0. 36550763

9 -1.178655 0.57177187  0.6864306 0.17339604 —1.8650856
10 —48. 616651 1E10 -2.1348182 0.60807083 -46. 481833
11 —-1.8718022 0.75955453 —0.2414953 0.28721789 -1.6303069
12 -1.4663371 0.64051262 -0. 1099394 0.30356781 —1.3563977
13 -2.5649494 1.03774904 -0.8614257 0.31479379 -1.7035236
14 1.0726368 0.32130806 0.12434644 0.20434511 0. 94829036
15 —-1.8718022 0. 75955453 -2.6969023 0.61743258 0.82510014
16 —48. 616651 1E10 -4.1478747 1.02450813 -44. 468777
17 —48. 616651 1E10 -4.0163187 1.03006239 -44.600332
18 —48. 616651 1E10 -4.7678051 1.03245707 -43. 848846
19 —48. 616651 1E10 -3.5702791 1.02079389 —45. 046372
20 -2.5649494 1.03774904 -6.6032817 1.16128927 4.03833233
21 -0.3677248 0.43362909 -0.3658417 0.20295917  -0.001883
22 0. 65392647 0.34194017 -0.2342858 0.23279368 0. 88821229
23 —-1.178655 0.57177187 —0.9857722 0.23940797 -0.1928828
24 -0. 7731899 0.49354812 0.21175381 0.18500696 —0.9849437

BEHAVIOR OF SQUIRREL MONKEYS
TEST QUASI-INDEPENDENCE FOR THE INCOMPLETE TABLE

MAXIMUM LIKELIHOOD PREDICTED VALUES FOR RESPONSE FUNCTIONS AND FREQUENCIES

Observed Predicted
Function Standard Standard
Sample Number  Function Error Function Error Residual
1 F1 1 0.99772468 5.25950838 1.36156002 —4.2595084
F2 5 2.21051208 2.48072585 0.6910659 2.51927415
F3 8 2.77652497 8.21594841 1.85514611 -0.2159484
F4 9 2.93799561 6.64804868 1.50931986 2.35195132
F5 1E-20 1E-10 0.39576868  0.2402678 -0.3957687
F6 29 5.01769596 19.1859928 3.14791495 9.81400723
F7 14 3.62064786  10.321716 2.16959874 3.67828404
F8 46 6.03173426 34.1846262 4.42870591 11.8153738
F9 4 1.98173478 27.6609647 3.72278813 -23. 660965
F10 1E-20 1E-10 1.64670026 0.95271227 -1.6467003
F11 2 1.40777064  10.936396 2.12321968  -8.936396
F12 3 1.72020083 12.4740717 2.554335565 -9.4740717

F13 1 0.99772468  5.8835826  1.3806555 —4.8835826
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F14 38 5.60681404 15.7672979 2.68469221 22.2327021
F15 2 1.40777064 0.93865177 0.55164479 1.06134823
F16 1E-20 1E-10 0.21996583 0.22177911 -0.2199658
F17 1E-20 1E-10  0.2508934 0.25370612 -0.2508934
F18 1E-20 1E-10 0.11833763 0.12031391 -0.1183376
F19 1E-20 1E-10 0.39192393 0.39325479 -0.3919239
F20 1 0.99772468 0.01887928 0.02172759 0.98112072
F21 9 2.93799561  9.6576454 1.80865595 —0.6576454
F22 25 4.70734436 11.0155266 2.27501884 13.9844734
F23 4 1.98173478 5.19563797 1.18445235  —1.195638
F24 6 2.41585671 17.2075014 2.77209793 -11.207501
F25 13 3.49740163 13.9236886 2.24158038 —0.9236886

B+ EEWRAYKE, — R, AMRN

T RE MR =R 2 (UL A, B, C R2)Ja, WM M, FEK
PSS (F RoRUFINN, U RGN ) o BE— 7 330 T g A U 5 =K
MR L E S, MRARE XS X =AY PR BN AR (AL PR S AT
5o ML NI GE RAT E XA LIRS IS FTEL, S5 DB R 2 A L
B, LDAZRTHEAT AL b M e 7 R A A

o

TITLE 'ONE-POPULATION DRUG STUDY';
DATA DRUGS;
INPUT DRUGA $ DRUGB $ DRUGC $ COUNT @@;
CARDS;
FFF6FFUIl6 FUF2FUU4UFF2UFU4UUTFSOG6TUTUUG®G6
PROC CATMOD;
WEIGHT COUNT;
RESPONSE MARGINALS;
MODEL DRUGA*DRUGB*DRUGC=_RESPONSE_;
REPEATED DRUG 3;
TITLE2 'TEST MARGINAL HOMOGENITY';
PROC CATMOD;
WEIGHT COUNT;
RESPONSE MARGINALS;
TITLE2 'MODEL FOR EQUALITY OF A AND B MARGINAL PROBABILITIES';
MODEL DRUGA*DRUGB*DRUGC= (1 O,

1 0,




T4y FANER AL

0 1 ) /NOPROFILE;
RUN;

g R

WTHTHTIR, =R 5P AN B R AE 2 B BRI 0T RS ANSE K 2R
“OPRIA T ERGEIAE A 5 B AR, T M iS5 R REE SE e AT I AN L
PR ANE. FTEL, JRATAT AR UL C 29Ul iR AT A 20 B H9iLkai
o B, =MEILER NS EE A RCRAS AT .

< 16.7 EEWRMIE, —IHEK, RHRN

ONE-POPULATION DRUG STUDY
TEST MARGINAL HOMOGENITY
CATMOD PROCEDURE
RESPONSE PROFILES
Response : DRUGA*DRUGB*DRUGC Response DRUGA DRUGB DRUGC

Weight Variable : COUNT

Data Set . DRUGS 1 F F F
Frequency Missing : 0 2 F F U
Response Levels (R)= 8 3 F U F
Populations (S)= 1 4 F U U
Total Frequency (N)= 46 5 U F F
Observations (Obs)= 8 6 U F U
7 U U F
Sample 8 U U U

Sample Size

1 46

Function Response DESIGN MATRIX Source DF  Chi-Square Prob

Sample Number  Function 1 2 3

INTERCEPT 1 146. 84 0. 0000
1 1 0.60870 1 1 0 DRUG 2 6. 58 0. 0372
2 0.60870 1 0 1
3 0.34783 1 -1 -1 RESIDUAL 0

ANALYSIS OF WEIGHTED-LEAST-SQUARES ESTIMATES

Standard Chi-

Effect Parameter Estimate Error Square  Prob
INTERCEPT 1 0.5217 0.0431  146.84 0.0000
DRUG 2 0. 0870 0. 0507 2.95 0.0861

3 0. 0870 0. 0507 2.95 0.0861
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FMBHR L IR, G PROC CATMOD

75

ONE-POPULATION DRUG STUDY
MODEL FOR EQUALITY OF A AND B MARGINAL PROBABILITIES

CATMOD PROCEDURE

Response . DRUGA*DRUGB*DRUGC Response Levels (R)= 8
Weight Variable : COUNT Populations S)= 1
Data Set : DRUGS Total Frequency (N)= 46
Frequency Missing : 0 Observations (Obs)= 8

DESIGN ANALYSIS OF VARIANCE TABLE
Function Response MATRIX
Sample  Number Function 1 2 Source DF  Chi-Square Prob
1 1 0. 60870 1 0 MODEL | MEAN 1 6. 58 0.0103
2 0. 60870 1 0
3 0. 34783 0 1 RESIDUAL 1 0. 00 1. 0000
ANALYSIS OF WEIGHTED-LEAST-SQUARES ESTIMATES
Standard Chi-
Effect Parameter Estimate Error Square  Prob
MODEL 1 0. 6087 0. 0613 98.54 0.0000
2 0. 3478 0. 0702 24.53 0.0000

B\ EEWREYLL, =X, RN

TAVEFE R =2 (B 1, 2, 3 FoR) EREEE (LA, B, C, D #oR)

G

S NSRRI [N A3, BL 0 B 1 FoR. TP ERAT L ok, DRI E
LA RO TR AL B AEIXAS DRI TRCR [WISER AR (TRIAL) A 2193
(GROUP)] K P 1] 1) A8 HLAE P AP HH R APERE S AT IO AN o 23 B 1 45 2R Sl s A8 LA i
BFKHE FTUESE AP EREL, M E SRR S =AW b, BRI DRSS
HAT AT AN R S N

TITLE 'TWO-POPULATION REPEATED MEASURES';
DATA GROUP;

INPUT A B C D GROUP WT @@;

CARDS;
111122 000022 001012 001022
000114 000121 000133 100121
001111 001122 001135 0100014
010021 010121 010132 011031
100013 100021 011121 011132
101011 101121 101132
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PROC CATMOD;
WEIGHT WT;
RESPONSE MARGINALS;
MODEL A*B*C*D=GROUP _RESPONSE GROUP* RESPONSE /FREQ NODESIGN;
REPEATED TRIAL 4;
TITLE2 'SATURATED MODEL';
PROC CATMOD;
WEIGHT WT;
RESPONSE MARGINALS;
MODEL A*B*C*D=GROUP _RESPONSE  (GROUP=3) /NOPROFILE NOPARM;
REPEATED TRIAL 4;
TITLE2 'TRIAL NESTED WITHIN GROUP 3';

RUN;

g R
BB S R EoR ¢ = R A DY S B S AR AT 82 (R AN [F] (Chi-
Square=75.07, W#SE < 0.001) .

w3 16.8 EEWRMLE, =K, RHRN

TWO-POPULATION REPEATED MEASURES
SATURATED MODEL
CATMOD PROCEDURE
RESPONSE PROFILES
Response © A*B*CxD Response A B C D

Weight Variable @ WT

Data Set : GROUP 1 00 0 O
Frequency Missing : 0 2 00 0 1
Response Levels (R)= 13 3 00 1 0
Populations (S)= 3 4 00 1 1
Total Frequency (N)= 45 5 01 0 0
Observations (Obs)= 23 6 01 0 1

POPULATION PROFILES 9 1 000
Sample 10 1 0 0 1
Sample GROUP Size 11 1 0 1 0
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3 3 15
TWO-POPULATION REPEATED MEASURES
SATURATED MODEL
RESPONSE FREQUENCIES
Response Number

Sample 1 2 3 4 5 6 7 8 9 10 11 12 13

2 2 1 2 2 1 1 0 1 1 1 0 1 2
3 0 3 0 5 0 2 1 2 0 0 0 2 0

ANALYSIS OF VARIANCE TABLE ANALYSIS OF WEIGHTED-LEAST-SQUARES ESTIMATES

Source DF Chi-Square Prob Standard  Chi-

Effect Parameter Estimate Error Square Prob
INTERCEPT 1 354.88  0.0000
GROUP 2 24.79  0.0000 INTERCEPT 1 0.5833 0.0310 354.88 0.0000
TRIAL 3 21.45  0.0001 GROUP 2 0.1333 0.0335 15.88 0.0001
GROUP*TRTAL 6 18.71  0.0047 3 -0.0333 0.0551 0.37 0.5450

TRIAL 4 0.1722 0. 0557 9.57 0.0020
RESIDUAL 0 . . 5 0.1056  0.0647 2.66 0.1028

6 -0.0722 0.0577 1.57 0.2107

GROUP*TRIAL 7 -0.1556  0.0852 3.33 0.0679

8 -0.0889 0.0953 0.87 0.3511

9 0.0889  0.0822 1.17 0.2793

10 -0.0556 0. 0800 0.48 0.4877

11 0.0111 0. 0866 0.02 0.8979

12 -0.0111  0.0824 0.02 0.8927

TWO-POPULATION REPEATED MEASURES
TRIAL NESTED WITHIN GROUP 3

CATMOD PROCEDURE

Response - A%B*C*D Response Levels (R)= 13
Weight Variable : WT Populations (S)= 3
Data Set : GROUP Total Frequency (N)= 45
Frequency Missing : 0 Observations (Obs)= 23
Function Response DESIGN MATRIX
Sample  Number Function 1 2 3 4 5 6
1 1 0. 73333 1 1 0 0 0 0
2 0. 73333 1 1 0 0 0 0

3 0. 73333 1 1 0 0 0 0
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4 0. 66667 1 1 0 0 0 0
2 1 0. 66667 1 0 1 0 0 0
2 0. 66667 1 0 1 0 0 0
3 0. 46667 1 0 1 0 0 0
4 0. 40000 1 0 1 0 0 0
3 1 0. 86667 1 -1 -1 1 0 0
2 0. 66667 1 -1 -1 0 1 0
3 0. 33333 1 -1 -1 0 0 1
4 0. 06667 1 -1 -1 -1 -1 -1

ANALYSIS OF VARIANCE TABLE

Source DF  Chi-Square Prob
INTERCEPT 1 386. 94 0. 0000
GROUP 2 25. 42 0. 0000
TRIAL (GROUP=3) 3 75.07 0. 0000
RESTDUAL 6 5.09 0.5319

Blh  EEWRAYLLE, —HEAR, THFN

TR C T E B L AR (B LEFT %) &AM (LA RIGHT #7R)
IR S %kl (SRR SIS B2 SIDE). 4 —XUIRIS Al 667 PURh )N (UL 1, 2, 3,
4 RIR), DRIHOSUHR Ay B8 = AR (0 s N RS AT 7Sl e R —BUIR A 1T 55, DU AT B 1 e A
T =AM ST A B S, Rt SIDE [ 3 R 3.

7 r

TITLE 'VISION SYMMETRY';
DATA VISION;
INPUT RIGHT LEFT COUNT @@;
CARDS;
11 1520 12 266 13 124 14 66
2 1 234 2 2 1512 2 3 432 2 4 78
31 117 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 HOMOGENITY'
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916w FONEHR MR GEit R PROC CATMOD - 79

RUN;

g R
gy B &5 B W L XCHR S DY A s IR A AN [R], HE W25 IR 0.0075 (Chi-Square
=11.98),

}w<16.9 EEWRME, — IR, RN

VISION SYMMETRY
TEST OF MARGINAL HOMOGENITY
CATMOD PROCEDURE
Response . RIGHT*LEFT RESPONSE PROFILES
Weight Variable . COUNT

Data Set . VISION Response RIGHT LEFT

Frequency Missing : 0

Response Levels (R)= 16 1 1 1
Populations S)= 1 2 1 2
Total Frequency (N)= 7477 3 1 3
Observations (Obs)= 16 4 1 4
5 2 1

6 2 2

Sample 7 2 3

Sample Size 8 2 4
**************** 9 3 1
1 7477 10 3 2

11 3 3

12 3 4

13 4 1

14 4 2

15 4 3

16 4 4

RESPONSE FREQUENCIES
Response Number

Sample 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1 1520 266 124 66 234 1512 432 78 117 362 1772 205 36 82 179 492

ANALYSIS OF WEIGHTED-LEAST-SQUARES ESTIMATES
Function Response DESIGN MATRIX Standard Chi-

Sample Number Function 1 2 3 4 5 6 Effect Parameter Estimate Error  Square Prob
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1 1 0.26428 1 0 O 1 0 O INTERCEPT 1 0.2597 0.00468 3073.03 0.0000
2 030173 0 1 0 O 1 O 2 0.2995 0.00464 4160.17 0.0000
3 032847 0 0 1 0 0 1 3 0.3319 0.00483 4725.25 0.0000
4 0.25505 1 0 O -1 O O SIDE 4 0.00461 0.00194 5.65 0.0174
5 029718 0 1 O O -1 O 5 0.00227 0.00255 0.80 0.3726
6 0.33%29 0 0 1 0 0 -1 6 -0.00341 0.00252 1.83 0.1757

ANALYSIS OF VARIANCE TABLE

Source DF  Chi-Square Prob
INTERCEPT 3 78744. 17 0. 0000
SIDE 3 11.98 0. 0075
RESTDUAL 0

Bt EEWRAYKE, MR, MR M

WAL RGN (GROUP=1, 2), Z&idMfiL% (OBS1, OBS2) 44z
Wi, BHN TR -
LB N AR A 28 2R G0 R (IR
- AR AT R AR PR R IR,
. 50% MR RESE AR A R SRR,
PLE s ES

WL AL B 57k, X DR 55 S = AN AT (0 S N R K, BT AR
FORM B AT 3.

BF

o

TITLE 'MULTIPLE SCLEROSIS DATA ANALYSIS';
DATA ONE;
INPUT GROUP OBS1 OBS2 WT @@;

CARDS;
14 4 10 141 3 142 7 143 3
114 1 111 38 112 5 113 0
124 0 121 33 12211 123 3
134 6 13110 13 2 14 133 5
241 1 242 2 2 4 3 4 2 4 4 14
231 2 2 3 2 13 233 3 234 4
221 3 22211 223 4 224 0
211 5 212 3 213 0 214 0

PROC CATMOD;
TITLE2 'SATURATED MODEL';
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WEIGHT WT;
RESPONSE MARGINALS;

MODEL OBS1*OBS2=GROUP _RESPONSE GROUP* RESPONSE_ /FREQ NODESIGN;
REPEATED OBSERVER 2;

PROC CATMOD;
TITLE2 'TEST MARGINAL HOMOGENITY BY OBSERVER NESTED WITHIN GROUP';
WEIGHT WT;
RESPONSE MARGINALS;
MODEL OBS1*OBS2=GROUP _RESPONSE_(GROUP) /NOPROFILE NODESIGN;
REPEATED OBSEEVER 2;

RUN;

g X
SERWIR WAL KA A K e BB EMARN (Chi-Square=47.90 ,
P=0.0000), FfHPUFpEHL IR EBAT W& % % (Chi-Square=37.62, P=0.0000).

k< 16. 10 EEWRAYSKE, AR, TR

MULTIPLE SCLEROSIS DATA ANALYSIS
SATURATED MODEL
CATMOD PROCEDURE
RESPONSE PROFILES
Response . OBS1*OBS2 Response OBS1 OBS2

Weight Variable :WT e

Data Set : ONE 1 1 1
Frequency Missing : 0 2 1 2
Response Levels (R)= 14 3 1 4
Populations (S)= 2 4 2 1
Total Frequency (N)= 218 5 2 2
Observations (Obs)= 27 6 2 3
7 3 1

8 3 2

POPULATION PROFILES 9 3 3
Sample 10 3 4

Sample GROUP Size 11 4 1
12 4 2

1 1 149 13 4 3

2 2 69 14 4 4

RESPONSE FREQUENCIES

Response Number
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Sample 1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 38 5 1 33 11 3 10 14 5 6 3 7 3 10
2 5 3 0 3 11 4 2 13 3 4 1 2 4 14
ANALYSIS OF VARIANCE TABLE ANALYSIS OF WEIGHTED-LEAST-SQUARES ESTIMATES
Source DF Chi-Square Prob Standard Chi-
Effect Parameter Estimate Error Square  Prob
INTERCEPT 3 875.79 0. 0000
GROUP 3 37.62  0.0000  INTERCEPT 1 0. 2836 0.0240  139.46 0.0000
OBSERVER 3 47.90 0. 0000 2 0.3112 0.0255  148.88 0.0000
GROUP*OBSERVER 3 14.09  0.0028 3 0. 1967 0. 0206 91.63 0.0000
GROUP 4 0. 1459 0. 0240 36.92 0.0000
RESTDUAL 0 5 -0.0294 0. 0255 1.32 0.2499
6 -0.0424 0. 0206 4.25 0.0392
OBSERVER 7 -0.0780 0. 0153 26.15 0.0000
8 -0.0231 0. 0219 1.11 0.2911
9 0. 0801 0. 0205 15.22 0.0001
GROUP*OBSERVER 10 -0.0562 0.0153 13.60 0.0002
11 0. 0566 0.0219 6.71 0.0096
12 0.000413 0. 0205 0.00 0.9839

MULTIPLE SCLEROSIS DATA ANALYSIS

TEST MARGINAL HOMOGENITY BY OBSERVER NESTED WITHIN GROUP

CATMOD PROCEDURE

Response : OBS1*0BS2 Response Levels (R)= 14
Weight Variable : WT Populations (S)= 2
Data Set : ONE Total Frequency (N)= 218
Frequency Missing : 0 Observations (Obs)= 27
ANALYSIS OF VARIANCE TABLE
Source DF  Chi-Square Prob
INTERCEPT 3 875.79 0. 0000
GROUP 3 37.62 0. 0000
OBSERVER (GROUP) 6 69. 01 0. 0000
RESTDUAL 0

ANALYSIS OF WEIGHTED-LEAST-SQUARES ESTIMATES

Standard Chi-

Effect Parameter Estimate Error Square  Prob
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INTERCEPT

GROUP

OBSERVER (GROUP)

10

11

12

0. 2836 0.0240  139.46 0.0000

0.3112 0.0255  148.88 0.0000

0. 1967 0. 0206 91.63 0.0000

0. 1459 0. 0240 36.92 0.0000

-0. 0294 0. 0255 1.32 0.2499

-0. 0424 0. 0206 4.25 0.0392

-0. 1342 0. 0216 38.78 0.0000

0. 0336 0. 0263 1.63 0.2016

0. 0805 0.0190 17.92  0.0000

-0. 0217 0. 0216 1.01 0.3138

-0. 0797 0. 0349 5.21 0.0225

0.0797 0. 0364 4.79 0.0286

Blt+—  EEWEAILIE, FCH LA HS

ABURR B — NI L5, WFFO S LAV A FEAS . IKDUASFEA 73335 A1
iz 4R (DIAG) @ B fduy™ &, LARMRZr (TRT) ARG 5B 2 5 AR I HES I 41
. e —Bafir e, BADRAE=ADAREETE GE—. =0 DR BB 259
SRR e SNy AR RN (BL N RZ) BANIER (BL A R2Z) . AR RE
(s 1, 2, 4), SEIEL 2 QR e IF ek 0, 1, 5 2. [FFh, $5 R MIRK
BN E o IR X LR T S RS (A e A i sk B2

G

TITLE 'GROWTH CURVE ANALYSIS';

DATA GROWTH2;

INPUT DIAG $ TRT $

MILD STANDARD
MILD STANDARD
MILD STANDARD
MILD STANDARD
MILD STANDARD
MILD STANDARD
MILD STANDARD
MILD STANDARD
MILD NEW
MILD NEW
MILD NEW
MILD NEW
MILD NEW
MILD NEW

N N

>or o2 2 2 2 9p P op P2 =z Z
Z =z P =22 =2 2 2
oz =2 == g P

N

16 SEVERE
13 SEVERE
9 SEVERE
3 SEVERE
14 SEVERE
4 SEVERE
15 SEVERE
6 SEVERE
31 SEVERE
0 SEVERE
6 SEVERE
0 SEVERE
22 SEVERE
2 SEVERE

WEEK1 $ WEEK2 $ WEEK4 $ COUNT @@; CARDS;

STANDARD N N N 2
STANDARD N N A 2
STANDARD N A N 8
STANDARD N A A 9
STANDARD A N N 9
STANDARD A N A 15
STANDARD A A N 27
STANDARD A A A 28
NEW N N N 7
NEW N N A 2
NEW N AN 5
NEW N A A 2
NEW A N N 31
NEW A N A 5
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MILD NEW A A N 9 SEVERE NEW A AN 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 O ,

o o o o o o B B BB r B
r r B H B O O O O o
o o o NN B O O o o N B
N B O O O O M B O O o

) (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 O;

CONTRAST 'EQUAL TIME EFFECTS' ALL PARMS O 0 1 -1;

RUN;

gi R
B T R N AE B J I S N 0 S 2 2 S A, T B N S £ i N T T
WA TRAN, PIRR T KR R REE AT IR AR (P=0.0000).

w16, 11 EEWRAYSKE, FRMLERHSH

GROWTH CURVE ANALYSIS
REDUCED LOGISTIC MODEL
CATMOD PROCEDURE

Response . WEEK1*WEEK2*WEEK4
Weight Variable . COUNT
Data Set : GROWTH2
Frequency Missing : O RESPONSE PROFILES
Response Levels (R)= 8

Populations S)= 4 Response WEEK1 WEEK2 WEEK4




16 5 KB ER

512 PROC CATMOD

85

Total Frequency (N)= 340

Observations (Obs)= 29 1 N N
2 N N
3 N A
POPULATION PROFILES 4 N A
Sample 5 A N
Sample  DIAG TRT Size 6 A N
7 A A
1 MILD STANDARD 80 8 A A
2 MILD NEW 70
3 SEVERE STANDARD 100
4 SEVERE NEW 90
RESPONSE FREQUENCIES
Response Number
Sample 1 2 3 4 5 6 7 8
1 16 13 9 3 14 4 15 6
2 31 0 6 0 22 2 9 0
3 2 2 8 9 9 15 27 28
4 7 2 5 2 31 5 32 6

Function Response

GROWTH CURVE ANALYSIS

REDUCED LOGISTIC MODEL

DESIGN MATRIX

Sample  Number Function 1 2 3 4
1 1 0. 05001 1 0 0
2 0. 35364 1 0 1
3 0. 73089 1 0 2
2 1 0. 11441 1 0 0
2 1.29928 1 0 0
3 3. 52636 1 0 0
3 1 -1. 32493 0 1 0
2 -0. 94446 0 1 1
3 -0. 16034 0 1 2
4 1 -1.53148 0 1 0
2 0 0 1 0
3 1. 60944 0 1 0

ANALYSIS OF VARIANCE TABLE
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Source DF  Chi-Square Prob
MILD DIAGNOSIS, WEEK 1 1 0.28 0. 5955
SEVERE DTAGNOSIS, 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
RESTDUAL 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

DITAGNOSIS EFFECT, WEEK 1 77.02 0. 0000

EQUAL TIME EFFECTS 59. 12 0. 0000

BI+= EEWMEHIKW, RIEEURMTE

ARE R R B AR WE (TRTMENT R 2R
o RMNIEER (FEEA) PR (BL 1,2 £2) kMg, ik, 2k (TRTMENT)

LI TE (TIME) 4 Rp N G A

OIS BAT= e, RN R U R Rk AP, vk, KRR fR Ak T ROR
PRI, DL RTAR G AR R R AR HE R RE (R B . )i, CATMOD 2 R 15 P R2 Wik i1 1E
itk (L ACCURACY £Z). HITHIEATEA, ZU{T#S RESPONSE 54, 15+

FFAIFSE N TR 7R

R
TITLE 'DIAGNOSTIC PROCEDURE COMPARISON' ;
DATA A;

INPUT STD1 $ TEST1 $ STD2 $ TEST2 $ WT @@; CARDS;

NEG NEG NEG NEG 509
POS
POS
NEG

POS

NEG NEG NEG

NEG NEG POS
POS

POS

3NEG POS NEG NEG
8 POS NEG NEG NEG
17POS NEG POS POS
4 POS POS POS NEG

NEG POS
POS

POS

NEG

POS NEG

POS 4

13

14
9
9

NEG NEG POS NEG 17
POS 8
POS 1
NEG 7

POS 170

NEG POS NEG
POS NEG NEG
POS POS NEG
POS POS POS

ARG QUETR) 1 &
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PROC CATMOD;
TITLE2 'MARGINAL SYMMETRY, SATURATED MODEL'; WEIGHT WT;

RESPONSE MARGINALS; MODEL STD1*TEST1*STD2*TEST2=_ RESPONSE /FREQ NOPA-RM;
REPEATED TIME 2, TRTMENT 2 / RESPONSE =TIME TRTMENT TIME;
PROC CATMOD;
TITLE2 'MARGINAL SYMMETRY , REDUCED MODEL'; WEIGHT WT;
RESPONSE MARGINALS; MODEL STD1*TEST1*STD2*TEST2= RESPONSE /NOPROFILE
CORRB;
REPEATED TIME 2, TRTMENT 2 / RESPONSE = TRTMENT ;
PROC CATMOD;
TITLE2 'SENSITIVITY AND SPECIFICITY ANALYSIS, MAIN-EFFECTS';
MODEL STD1*TEST1*STD2*TEST2=_ RESPONSE_ /COVB NOPROFILE;
REPEATED TIME 2, ACCURACY 2 / RESPONSE = TIME ACCURACY; WEIGHT WT;
RESPONSE EXP 1 -1 0 00 OO O,
0 01-10 0O O,
0 00 01 -10 0,
0 00 00 O1 -1

LOG
0000 o000 OCOOO 1111,
ooo0oo0 o000 1111 1111,
1111 000 O0OO0OO0O OO0OO0OGO,
1111 111 0000 OOOO,
0001 001 0001 0O0O0OO0OT1,
060011 001 0011 0011,
1000 100 1000 1000,
1100 110 1100 1100 ;
RUN;
g4 R

SR B s RN R AR BRI, 2068 P R 2 Wk IR S AT 35 (AR TR o LRI %
SRR T SN TH) 2 W 2 18] A BAR RIS 0. 05 (B FERE . LA Ak AR g e £
iy, WafGRy Bk S EiR .

wJa, NTEWIRIERTE, RN TR AR S 2 Wi IE R TR RN A 2 0. 05 (142

Wz 16.12 EEUEHELE, RIEEURNEE

DIAGNOSTIC PROCEDURE COMPARISON
MARGINAL SYMMETRY , SATURATED MODEL
CATMOD PROCEDURE
RESPONSE PROFILES

Response © STD1*TEST1*STD2*TEST2 Response STD1 TEST1 STD2 TEST2
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SR KAl 14 Ak

Weight Variable : WT

Data Set . A 1 NEG  NEG NEG  NEG
Frequency Missing : 0 2 NEG  NEG NEG  POS
Response Levels (R)= 15 3 NEG  NEG POS  NEG
Populations (S)= 1 4 NEG  NEG POS  POS
Total Frequency (N)= 793 5 NEG  POS NEG  NEG
Observations (Obs)= 15 6 NEG  POS NEG  POS
7 NEG  POS POS  POS
8 POS  NEG NEG  NEG
Sample 9 POS  NEG NEG  POS
Sample Size 10 POS  NEG POS  NEG
**************** 11 POS  NEG POS  POS
1 793 12 POS  POS NEG  NEG
13 POS  POS NEG  POS
14 POS  POS POS  NEG
15 POS  POS POS  POS
RESPONSE FREQUENCIES
Response Number
Sample 1 2 3 4 5 6 7 9 10 11 12 13 14 15
1 509 4 17 3 13 8 8 1 17 9 7 4 9 170

DIAGNOSTIC PROCEDURE

MARGINAL SYMMETRY ,

COMPARISON

SATURATED MODEL

ANALYSIS OF VARIANCE TABLE

Function Response DESIGN MATRIX
Sample Number  Function 1 2 3 4 Source DF  Chi-Square Prob
1 1 0. 70870 1 1 1 1 INTERCEPT 1 2387. 12 0. 0000
2 0. 72383 1 1 -1 -1 TIME 1 1. 11 0. 2920
3 0. 70618 1 -1 1 -1 TRTMENT 1 9. 08 0. 0026
4 0. 73897 1 -1 -1 1 RESTDUAL 1 2. 40 0.1215
DIAGNOSTIC PROCEDURE COMPARISON
MARGINAL SYMMETRY , REDUCED MODEL
Response : STDI*TEST1xSTD2%TEST2 Response Levels (R)= 15
Weight Variable : WT Populations (S)= 1
Data Set : A Total Frequency (N)= 793
Frequency Missing : 0 Observations (Obs)= 15
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DIAGNOSTIC PROCEDURE COMPARISON

MARGINAL SYMMETRY , REDUCED MODEL

DESIGN ANALYSIS OF VARIANCE TABLE
Function Response MATRIX
Sample  Number Function 1 2 Source DF  Chi-Square Prob
1 1 0. 70870 1 1 INTERCEPT 1 2386. 97 0. 0000
2 0. 72383 1 -1 TRTMENT 1 9. 55 0. 0020
3 0.70618 1 1
4 0. 73897 1 -1 RESTDUAL 2 3.51 0. 1731

ANALYSIS OF WEIGHTED-LEAST-SQUARES ESTIMATES

CORRELATION MATRIX OF THE PARAMETER ESTIMATES

Standard Chi- 1 2
Effect Parameter Estimate Error Square  Prob
1 1..0000000 0. 0419376
INTERCEPT 1 0. 7196 0.0147 2386.97 0.0000 2 0. 0419376 1..0000000
TRTMENT 2 -0.0128 0.00416 9.55 0.0020

DIAGNOSTIC PROCEDURE COMPARISON

SENSITIVITY AND SPECIFICITY ANALYSIS,
CATMOD PROCEDURE
Response . STDI*TEST1*STD2*TEST2
Weight Variable @ WT
Data Set : A

Frequency Missing : 0

Populations
Total Frequency (N)=

Observations

MAIN-EFFECTS MODEL

Response Levels (R)= 15

(S)= 1
793
(Obs) = 15

ANALYSIS OF VARIANCE TABLE

Function  Response DESIGN MATRIX
Sample Number Function 1 2 3 Source DF  Chi-Square Prob
1 1 0. 82251 1 1 1 INTERCEPT 1 6448. 79 0. 0000
2 0. 94840 1 1 -1 TIME 1 4.10 0. 0428
3 0. 81545 1 -1 1 ACCURACY 1 38.81 0. 0000
4 0. 96964 1 -1 -1
RESTDUAL 1 1. 00 0.3178

ANALYSIS OF WEIGHTED-LEAST-SQUARES ESTIMATES

Standard Chi-
Effect Parameter Estimate Error Square  Prob
INTERCEPT 1 0. 8892 0.0111 6448.79 0.000
TIME 2 -0.00932  0.00460 4.10 0.042

COVARIANCE MATRIX OF THE PARAMETER ESTIMATES

1 2 3

1 0.00012260 2.292E-06 0. 00010137
2 2.292E-06  0.00002116  —5.873E-06
3 0.00010137  -5.873E-06  0.00012697
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ACCURACY 3 -0.0702 0.0113 38.81 0.000

Blt+= | FHAXBEIFESH, 14 ALY

EAMI T BAE7R78 RESTRICT 484 IAEH o 0 Hr &K 3 Breslow (1982, % 668
W), AR TR B s 15 md o AL R R A 104 (MBS ALgs R, IRRIER X
AR BENLR DY A7 BT R Ag B S2 IR AR 4. SO (MATCH) & =4
i, AU

NC= (1+4) A 197N A - Wy 19 1 N B

CASE= — M piRMNASS, 40 1 (13T Bk 2 (AR S ) A0

WT= &4k N ANEI 2 />

ESEA LR, B AN ORI B2) IMERMY 1.

(K% T RESTRICT 54 FUGEH T EHL 6.06 3L 6.07 i, FHIMFLFIELE VAX 8%**
B EHATIR . )

)y

DATA MATCH;
INPUT NC CASE WT @@;
OFFSET=LOG (NC/ (5-NC) ) ;
CARDS;
115121521192 2831103 27416420
PROC CATMOD DATA=MATCH;
WEIGHT WT;
POPULATION NC;
DIRECT OFFSET;
MODEL CASE=OFFSET;
RESTRICT B2=1;
RUN;

g B

H I AT P AL, 22 TR 1 N A SR i TR AR G XU
AR R HUE=e*8D=1.98

Rlt, 2F Wi i AN LEi AN s N 2 — R AL 15 B i

kF 16.13 FHRNIBEHFSH, 1.4 EITHLE

The SAS System

CATMOD PROCEDURE

Response . CASE Response Levels (R)= 2
Weight Variable : WT Populations (S)= 4
Data Set : MATCH Total Frequency (N)= 70

Frequency Missing : 0 Observations (Obs)= 7




8516 5 RGIEHR IR 4511 FE)y PROC CATMOD

91

POPULATION PROFILES

Sample
Sample NC Size
1 1 20
2 2 27
3 3 17
4 4 6

RESPONSE PROFILES

Response CASE

MAXIMUM-LIKELIHOOD ANALYSIS

Sub -2 Log Convergence Parameter Estimates
Tteration Tteration Likelihood Criterion 1 2
0 0 97. 040605 1. 0000 0 0
1 0 86. 887942 0. 1046 0. 2857 1..0000
2 0 84. 545264 0. 0270 0. 6802 1..0000
3 0 84. 545252 1. 4287E-7 0.6811 1..0000
4 0 84. 545252 2. 731E-16 0.6811 1..0000

MAXIMUM-LIKELIHOOD ANALYSIS-OF-VARIANCE TABLE

Source DF  Chi-Square Prob
INTERCEPT 1 6.89 0. 0087
OFFSET 0%

LIKELTHOOD RATIO 3 6. 20 0. 1022

NOTE : Effects marked with '*' contain one or more
redundant or restricted parameters.
ANALYSIS OF MAXIMUM-LIKELIHOOD ESTIMATES

Standard Chi-

Effect Parameter Estimate Error Square  Prob
INTERCEPT 1 0.6811 0. 2595 6.89 0.0087
OFFSET 2 1. 0000 *

NOTE . Parameters marked with '*' are restricted.
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B+ 32 51T R BTN

FEIXAMGI 5 B, FA T Y Un R T — A7 e Wy SRR 7 i R T e SO (LOAN) A
AN, Rl

EDUC =EPEEH KA, FoE HIGH). & (LOW) 4l

INCOME =H P NATORGL, W5 A (HIGH). ik (LOW) P4

PURCHASE =PRI 4, YES KRR KT, NO ERRIHAR

WT = [k = AR B HS AL 5 A5 Al TN

SEEG IR A N A ¥ 2 8 W SRR P i I v] RE R 32 L R L (INCOME) S5 #E 7K
HEEDUC) M

FHIREFEAE VAX 8**F* FHLZ SAS 6.06 WAL FHATH

7 r

DATA LOAN;

INPUT EDUC $ INCOME $ PURCHASE $ WT;

CARDS;

HIGH HIGH YES 54
HIGH HIGH NO 23
HIGH LOW YES 41
HIGH LOW NO 12
LOW HIGH YES 35
LOW HIGH NO 42
LOW LOW YES 19
LOW LOW NO 8

PROC CATMOD DATA=LOAN ORDER=DATA;
WEIGHT WT;
RESPONSE MARGINALS/OUT=PRED;
MODEL PURCHASE=EDUC INCOME/PRED;
DATA PRED2;
SET PRED;
KEEP EDUC INCOME _PRED_;
PROC SORT DATA=PRED2;
BY DESCENDING _PRED ;
PROC PRINT DATA=PRED2;
RUN;

g B
CATMOD 540t gs 84t PROC SORT ## L) & PROC PRINT #THIG,
TIAME R I E L R & — M L BB FE AR & W SR . 47K 808 R S I v
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(HIGH) BUIX (LOW)IPEAE B, SLTPIRGLEZE (LOW) Bz, I SLAR b 20 B Ol
AR e XIS HT IR 45 S o] 1 Bh— i) 8 R g | 35 B AR 1 SR B X 45

R 16.14 X HITABTAN

The SAS System

CATMOD PROCEDURE

Response . PURCHASE Response Levels (R)= 2
Weight Variable ! WT Populations (S)= 4
Data Set . LOAN Total Frequency (N)= 234
Frequency Missing : 0 Observations (Obs)= 8

POPULATION PROFILES

Sample
Sample EDUC INCOME Size
1 HIGH HIGH 7
2 HIGH LoOw 53
3 Low HIGH 77
4 LOw LOw 27
RESPONSE PROFILES
Response PURCHASE
1 YES
2 NO
Response DESIGN MATRIX
Sample  Function 1 2 3
1 0.70130 1 1 1
2 0. 77358 1 1 -1
3 0. 45455 1 -1 1
4 0. 70370 1 -1 -1

ANALYSIS-OF-VARIANCE TABLE

Source DF  Chi-Square Prob
INTERCEPT 1 418. 36 0. 0000
EDUC 1 8.85 0. 0029
INCOME 1 4.70 0. 0302
RESIDUAL 1 1.84 0.1745

ANALYSIS OF WEIGHTED-LEAST-SQUARES ESTIMATES

Standard Chi-
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Effect Parameter Estimate Error Square  Prob

INTERCEPT 1 0. 6481 0.0317  418.36 0.0000
EDUC 2 0.0924 0. 0311 8.85 0.0029
INCOME 3 -0.0675 0. 0312 4.70 0.0302

PREDICTED VALUES FOR RESPONSE FUNCTIONS

7777777 Observed------- -------Predicted------
Function Standard Standard
Sample Number  Function Error Function Error Residual
1 1 0.7012987 0.05215845 0.67293982 0.04779446 0.02835888
2 1 0.77358491 0.05748688 0.80803395 0.05158569  -0. 034449
3 1 0.45454545 0.05674434 0.48811031 0.05107719 -0. 0335649
4 1 0. 7037037 0.08787719 0.62320444 0.06486699 0.08049927
OBS EDUC INCOME _PRED_
1 HIGH LOW 0. 80803

2 HIGH HIGH 0. 67294
3 LOW LOW 0. 62320
4 LOW HIGH 0. 48811
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