PR Bl BAE 2022 4E5E 35 555 630

* BHIE T Ik

A BEE T 2 Logistic [BIH 2B
——&5A ROC & nPr

CET ) S
(1. EHPEREAT 5 AR, dLAT 1008505
2. R P EZPESIE SRR T2 Lk ZE 02 bt 100029
SRR RAF, E-mail : phu927@163. com)

(WE] ACHRAFUTEE ROC T, & BT 2 Logistic MIH T4 56— A4 T 5 ROCHIZ
G3 BT S 2 B A, B T2 AR I e TR R A2 W B0 I ROC T4 3 ik o 28— A48 T ROC &k A3 B iy %
DA, BVROC I Ze NI AR MR I 2 25 ROC I Ze M IE AR MY Lh L 46 = il ad — M2 Wi s iy 52, /28 7 dn el Ji SAS R 44
PEAT AT Al A, WA IR : DOCR T 2 Logistic [11H 7347 ; @4E T 2 8 Logistic A 5347 , #1454 ROC 4o br. #3211
500, X T2 WS POk, M £ 5 Logistic MIF 43115 ROC M4 4Bl G ek, v LIFAS T E s EABMSEH i as AL

(XgRA] Wil 2 Wis bR s REBUE  F7 525 ROC HIZ 3T 5 Logistic [11 5 434

FE S ES:R195. 1 XERFRIZAD : A doi: 10. 11886/scjsws20221113002

http : //www. psychjm. net. cn

Reasonably conduct the multiple Logistic regression analysis
combined with the ROC curve analysis

Hu Chunyan', Hu Liangping'™'
(1. Graduate School , Academy of Military Sciences PLA China, Beijing 100850, China;
2. Specialty Committee of Clinical Scientific Research Statistics of World Federation of Chinese Medicine Societies , Betjing
100029, China
“Corresponding author: Hu Liangping , E-mail : [phu927@163. com)

[Abstract] The purpose of this paper was to introduce how to reasonably carry out the method of the multiple Logistic
regression analysis by combining the ROC curve analysis. Firstly, it introduced two groups of the basic concepts related to the ROC
curve analysis, that was, the statistical description of common diagnostic indicators and the ROC curve analysis method of the
diagnostic data. Secondly, it introduced the core contents of the ROC curve analysis, that was, the calculation of the area under the
ROC curve and the comparison of the area under multiple ROC curves. Thirdly, through an example of a diagnostic test, the whole
process of how to use SAS software for the analysis was introduced, the contents were as follows: (D the analysis using only multiple
Logistic regression analysis; ) the multiple Logistic regression analysis combined with the ROC curve analysis. The conclusion was
that, for the diagnostic test data, combining the multiple Logistic regression analysis with the ROC curve analysis could obtain richer
and more reasonable statistical analysis results.
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data bl;

input disease method n;

do i=1ton;

input bs @@;

output;
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end;

cards;

1121

124 125 126 126 127 128 -+ (ZA L 21 M)

0124

129 131 131 134 134 135 -+++-- %L 24 1)

1021

122 124 125 125 126 126 -+ (ZA L 20 M)

0024

124128 130 133 133 133 --+ - (IZAA 3L 2418008 )

run;

proc glm data=b1;

class disease method ;

model bs=diseaselmethod ;

means disease*method;

run;

proc logistic data=b1 ;

class method;

model disease(event="1")=method bs;

run;
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TR,
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Table 2 Blood sodium value under the combination of two factors

and different levels
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1 (HD & RMSF) , 136 ] RMSF H % % 4 RMSF 2 4 1fi.
e A
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3R AT m1 AT m2 F7n 2 10555 2 I Al K
PRSP E A SAS RPN T

data al;

input m1 m2 disease @@;

cards;

124 1221 125124 1 126 125 1

126 1251127 126 1 128 126 1

140 1410141 1420142 1420

1421420142 1420143 144 0

run;

proc logistic data=al ;

model disease(event="1")=m1 m2;

run;
[SAS == % 25 S M i B 1 Logistic 13 2§
M LR K 4,

F4 Logistic BFER h S E MBI R IR ER
Table 4  Estimation and hypothesis test results of the parameters

in the Logistic regression model

“disease”f7KF  “method” BI7KF %k H kT
(mmol/L)

0 0 24 136. 500+5. 022

0 1 24 137. 417+3. 729

1 0 21 130. 238+4. 918

1 1 21 130. 714+4. 406

H LA Lt 45 3T, RMSF S8 35 147347 1 4k
K (disease=1) X F 4E RMBF # 14 - 3 ifi. B4 7K F-
(disease=0) ; J5 i 19072 A9-F-34 .44 7K F- (method=1)
o 07 15 2 0 E 1P 2 ML 87K F (method=0)

1 Logistic i Pk th 19 EE L5 R I3,

3 Logistic BIIFER S H A EITMERIZEICE R

Table 3 Estimation and hypothesis test results of the parameters

in the Logistic regression model

e #HOAmME fh i WRfERZE Wald ¥ Pr>y

Intercept 1 39.131 8.293 22.263  <0.010
method=0 1 -0. 120 0.264 0.207 0. 649
bs 1 -0.293 0. 062 22.453  <0.010
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Intercept 1 93.585 30.514 9. 406 0. 002
ml 1 -2.303 0. 806 8. 159 0. 004
m2 1 1.616 0.623 6.723 0. 009

SERDS S TR VEAE S ST i iy ol iR ]
BAZKF XS TN & RMSF A7 G245 L (P 1<0.01) ¢
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(49 1 3 28 K530 kg SR 55 1A, R B 7 s 1R Y
MK — AR T I78k 2.

3.3 ETFTHE Logistic MPARHHLES ROC M3

ISR AY A X ER 31T ROC M2k TE AR L4
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AR .

proc logistic data=al;
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model disease(event="1")=m1 m2;

roc ml; roc m2; roc;

roccontrast reference( 'r0c3’) / estimate e;

run;

(SAS 3= 24 i 45 R KM 8 15 ROC Hh 423 #r
AR AR RS,

®5 ROCHZTHEMRKERHEXBREITENITEER
Table 5 Calculation results of area under ROC curveand

its association statistics

Mann-Whitney
FRifE 95% Wald
2% BEHR

Somers D Gamma Tau-a

i TR

AL 0.945 0.029 0.888~1.000 0.891 0.896 0.454
ROC1 0.875 0.051 0.776~0.974 0.750 0.775 0.382
ROC2 0.808 0.064 0.682~0.934 0.615 0.660 0.313

ROC3 0.500 0 0. 500~0. 500 0 - 0

TEVL F i 25 1, BRI AR A ik
A7V 2 i 45 R i B A s ROCT AR AU Tk 1
65 I 285 SR AR s ROC2 AR AUA T ik 2 K 25 SR 1)
BiAY; ROC3 AR AR ZS AL, FAS BT 3FT45 R 1
95% & AZE IX (8] AN 5 0.5 A L]0 by o, 1 34>
BRI ROC M4k T iR 0. 5 Z i 22 54
Geit2E g o AR I A ROC 2R T 1 ALY
LRI R 6,

F6 ROCXLLMEITFIRITHRIGLE R

Table 6 Results of ROC comparative estimation and the row by row test

PRfE 95% Wald
o i N Proy?
I A 7 s jryr. X >x

BiRI-ROC3  0.445 0.029 0.388~0.503 230.952 <0.010
ROCI-ROC3 0.375 0.051 0.276~0.474 55.093 <0.010

ROC2-ROC3 0.308 0.064 0.182~0.434 22.871 <0.010

A LA b 2 R eT g0, 3 A AR AR (R AR
ROCI.ROC2) 54 AI (ROC3)ROC Hi £k T 1l FLUAH
e, PAE4<0. 01, DX 3 /M BEAY X RMSF #f H
H—E 2K

3.3.2 WAE2RHER AT ##1T ROC & THEHR
Lb 8

BT 20 SAS TR AN T

proc logistic data=al plots=roc(id=sensit) ;
model disease(event="1")=m1 m2;

roc 'method1’ m1 ;roc ‘'method2’ m2; roc;
roccontrast reference('method2’) / estimate e;

run;

[SAS = Bk 45 R K 1 LA DT 5 2 BB Ol

SR 5 HARAR R ROC R R 1 AR R AT He 4, 45 %
KT,
R7 ROCELAEITARITHRIGER

Table 7 Results of ROC comparative estimation and the row by row test

bR 95% Wald
X ! ] ? Pr
GRS 3 s [y, X >y’

Hil-method2  0.138 0.057 0.025~0.250 5.768 0.016
methodl-method2  0.068 0.021 0.026~0.109 10.031 0.002
ROC3-method2  —0.308 0.064 —-0.434~-0. 182 22.871 <0.010

mr DL % FnT g, 3 HA AR R 55 s 2 1Y
R A, ROC HEZR T T AR Z (B 19 22 S 38 41t
# X (P<0.058%0.01), UiHHLEZ M RMSF J5 1,
FE L 25
3.3.3  RHscore BRI H SIS EIEMIERIEITHE
WA SASFEF I ¢

proc logistic data=al plots=roc(id=sensit) ;

model disease(event="1")=m1;

roc 'methodl’ ml; roc;

roccontrast reference('roc2’) / estimate e

score outroc=aaa;

run;

data abc;

set aaa;

y_index=_sensit_—_lmspec_;

run;

proc sort data=abc;

by y_index;

run;

proc print data=abce

run;

(SAS = Bl H 25 2R K ik B ] 4% Fh s Wik 40 F i

BhR AN TTHE L2 8

L9 AN UL AR Ty 2 1A 45 5] 52 1, 15
719 E B MK (m1) o 3% 19D m1 A
INBIRHEF (SEE Y SAS TR T M « proc freq data=al ;
tables m1;run; ), F58 9 ml (m1=133) B ) B3
O 0.400, #5510 4~ m1 (m1=134) B} ) B 15 %
0. 444, kb A R E 5 —47 AT AL, Yonden 7
$0=0. 607 Sy d5c AAEL, JHE I X 107 (1 4BE 4 B 462 1 2R
TR ) R 0. 402, #2718 5L T 07 1A 45 2R 12
AR T A 8 RMSF, X 1 (14 1 44 7K - 1) S5 4312 Wi
ST 133~134 mmol/L, 7] 35 LUK 1 44 7K SF- 133
mmol/L {4 RMSF [ e AE 2 W7 £
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Table 8 Estimated values of various diagnostic test evaluation indicatorsat each observation point

WL 2= A< P 1 FTEEK e TR R 1—Fi5#HE  Yonden f5%L
1 0.036 21 0 24 1.000 1.000 0. 000
2 0. 050 21 1 23 1.000 0.958 0. 042
3 0.973 1 24 0 20 0.048 0. 000 0.048
17 0.319 19 15 9 2 0. 905 0.375 0.530
18 0. 581 15 21 3 6 0.714 0. 125 0. 589
19 0. 402 18 18 6 3 0. 857 0. 250 0. 607
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