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[Abstract] The purpose of this study was to introduce the multi-level multiple logistic regression analysis of the multi-value
ordinal data. This method was based on the hierarchical data to build a regression model with the multi-value ordinal dependent
variables changing with a group of independent variables. The specific methods were as follows. First, introduced the basic concepts.
Second, presented the data structure to be analyzed. Third, briefly introduced the construction and solution of the regression models.
Fourth, introduced in detail of how to use the procedures of GLIMMIX and NLMIXED of SAS software to fit the regression model , and
explained and compared the relevant results. Last, the problems that should be paid attention to in cumulative logistic regression
model fitting under the multi-layer structure data were discussed.
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data MLMO; /*1%*/

do Hospital=1 to 8;

do Drug=0to 1;

do Gender=1 to 2;

do y=1to 3;

input f @@;

doi=1tof;

output;

end; end; end; end; end;

cards;

4018422960 11551728 632512
29274433303724581847476
4146 131877536253970255
391843171964 322543261064
3047 23304327501535156520
511930274033462529 403030
352045 152065302347301753
292744 25136236253925570
run;

proc glimmix data=MLMO noclprint; /*2%/
class Hospital ;

model y= Gender Drug /s

dist=multi link=clogit ddfm=bw oddsratio;

random int/subject=Hospital type=chol;
nloptionstech=nrridg;

run;

proc nlmixed data=MLMO ;/*3%/

parms b=1.2026 b0=-0.4714 bl=-0.2580 bh2=
0.3627 V_u0=0. 4447

7z=b0+b1*Gender+b2*Drug+u;

if y=1 then p=exp(z)/(1+exp(z));

else if y=2 then p = exp(b+z )/( 1+exp (b+z)) —exp (z)/
( I+exp(z ));

else p=1-exp(b+z)/(1+exp(b+z) ) ;

lI=log(p);

model y~general (1) ;

random u~normal (0, V_u0) Subject=hospital ;
estimate "int2" b+b0;

run;
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B L /K- B Logistic [FIHRRE A | parms 15 47] 45 Hi AR
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4.2 FEHHERNER

PR A GLIMMIX 3 88 5 25/80 7 22 S804k 11
SEIRL AT REMLRON 5 22 A4 THE . R B LA
R R J5 22 (B of ) i Al 1B 4 0. 4447, bR HE 1R Ry
0. 1243, {H AN 45 H BEHLARRE 7 22 2 754 0 i i
BRI AE R  HORREAIT o2 5 0 Z [R] (1 2 F R A7
Gt X, MR RE VLI A E R HLA o

Cov Parm Subject  Estimate  Standard Error

CHOL(1,1) Hospital 0.4447 0. 1243
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1.2026” ], 1E () RERFRIRIGTTRCR R UF 7 /Y AT g
PEE (). B0, Drug FIAIEH 0. 3627(P<0. 0001) ,
FERIRIG L 25 TR T AR A R LT IR 2
HYNEITRCR R U R R BeAh AT DUAE
27 R model 1A A “/” 22 J5 YN LI oddsratio 3875
B ORAHE ) 95% CI,

Effect y Estimate Standard Error DF t Value Pr>ltl
intercept 1 -0.4714 0. 1922 6 -2.45 0. 0496
intercept 2 0.7312 0. 1925 6 3.80 0. 0090

Gender -0. 2580 0. 0661 3190 -3.90 <0. 001

Drug 0. 3627 0. 0662 3190 5.48 <0. 0001

NLMIXED i ## 4 i 15 GLIMMIX & #2255y
SEL AIRRL ) SRS B A fs B DA R kAR s, o
FZ R SR ES B, - b0 BRI S A

b b0 bl

1. 2026 -0.4714 -0. 2580
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Xof 1 BEAT LSO 4 ARG 56, 3¢ EEL AR A T ) UG 565
EBR b, BT 2T e SE, BT AR 558 25 7 2

Parameter Estimate SE DF t value
b 1.2029 0. 0363 7 33. 11

b0 -0.4716 0. 1841 7 -2.56

bl -0.2581  0.0662 7 -3.90

b2 0.3631  0.0662 7 5.48
V_u0 0.1723  0.0908 7 1.90
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. 3627

TR b1 45800 b2 25ROV 0
BUAON 077 2 3 S MO T GLIMMIX i
REHALER . NLMIXED i B AL SN T -
b2 V_u0 Negative Log Likelihood
0. 4447 3409. 0179
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Pr>1tl 95% Confidence Limits  Gradient
<0. 0001 1. 1170 1.2888 0. 0009
0.0374  -0.9068 -0. 0363 0. 0001
0. 0059 -0. 4147 -0. 1015 -0.0012
0. 0009 0. 2065 0.5196 -0. 0005
0.0996  -0.0425 0.3870  -0. 0006
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