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[Abstract] The paper introduced the approach of multiple Logistic regression analysis for binary data collected from the "1:1",
"1:2" and "1: 1" paired design. The prerequisites of the statistical analysis were that the data were worth analyzing, in order to meet
the demand mentioned before, the paired design should be scientific and reasonable. Therefore, this paper emphasized the essentials
of paired design from six aspects. This paper not only introduced the approach of constructing the one-level multiple Logistic
regression model of the binary data collected from the "1:1", "1:2" and "1:1" paired design, but also introduced the detailed methods
of using SAS software package to realize statistical analysis and the result interpretation through three examples.

[Keywords] Paired design; Case—control; Binary data; Logistic regression analysis; Odds ratio

B ANBCAA (AT B RS LL EAMA ) o i, #e e Y
[ U 0 59 L A8 R ST RE— 7K 2 T Logistic
[ YRS ™ B % 1 — 7K P 22 H Logistic [ AAEHL”,
TRIFR N &k Logistic ES] S

1.2 EExtigit

1 BEARES

1.1 3|5

AT 8 DB T R 2 1R T AE PR AT G it o
I, ANATTERERA—A B & B " L Y, BIEEAS v
PR A AARERA ] — A SR SR, SERR AT

BEIFIE I . SR B B TS W B L e/ BEX T RO

1.2.1

B, 23 M7 45 08 TE W P 207 A /N B i 5 s A
IR AT RERT B IR VS RFISEIE . WL, AT
— ] BRI LASR A2 R0 G SRR At
JEMEAT BT . BIMARZ 1 20 G b S 4k
O AT A s A R B B R — A
LA, AR — B2 (B0 A IMA)

i H I 4 E R mE R & TR B (2015AA020102)
304

T BE A PR, 2 — b Oy 3k T B R
RGBT, B R AR Rl R
S X W 5T 50 i T A5 R IBUE ™ ] REAT 2 T 1Y
P O A7 B — 23t 2 MO T
EAT AR " o B, B RS E T AR E
N TAEAR R (P AT 5 A RS R AR
)", PN B AR R R (B DR X i)™
VR R T4 T T4 AT S PR i T ) 2 B



DU RS 3 AL 2019 4E56 32 %45 434

http: //www. psychjm. net. cn

R B —2RBeit . XA (4 i 1 % IR e
XBETH ) ARER 5 Sl RGE 7 b B o 51k BRI 5
BOH AR, 0 1 0) R EC X 35031 2 48 4> DL G
21 AR R B BB 28 R BEZE A A 5 T BB
MBS A8 A A4, — R Bl —
JEXTIRA, AR, R T — Rk a9 g it

“BTEEHRTEEXZITH MK

LT R AR ARG BT B P AE
B2 O A B EE B (i, LA Ik 25 s R
B 2%, WESE P I T30 A0 7 R b 2 1
FEAEGEi oA 28 5 ) s QIR IR X Bt (i an, L5
0BG B R S A WE S AR 2 PR
[l b BEE , BE 2 BN AR bs R AT ARG e 2
5 s O F AT BB (T, LR REXS &
RN AR b A L EGE M ) — A sl 2 AR 7 B 5
7, WESEPIAS B SE A A 122 32 PR AS [ b PR
SE RN AR BB ARG 22 57 ) s WL [A] AR
RSB (AN, LS REFE” g Bl sk &0, O 54t
ITE B R R AAEGE 2257 ) .

“ETESFRTE"RMZITHEMAER

T TR E AR B S 60 7O R 2K 4
A O1: 1 FeXF T (AT 4 AP, R [ 9 B4
5% B A MRS 1) s @12 B x B (4
AN AL Sk [ 9 1 4 A AR BCH 14 Ok BT
HRAL A AR ECH 24 ) s B 1 r B X 1 (A A Bl X
gl ok FR AL AR 1A R A X IRAL Y
AMEBCE v 4>, e, 4% B X4 B o (A AR S 8
WA IAREE) s @m: n fig X33 (RS BT 41 v, ok
R B ZH B AR m A4S ok A BRSO
n P, m=1 n>1, & EE 2 m H SR GAESE oo {H
ARSI AT IAAE) .

1.2.4 BEEINZITHESR

RSB B A2 3 0 LU 2H 32 10 R 22 [ 14
“FEIRIAE”, DT i e BIF S B S8R AT 58 45 SR Y IE 1
Yo A PRYBCX BT ACHR 47 LR 7SS 240

B DO EBANR . HEENRE S
ST A G, AR DR AR BT A
o 5B AT AT R0 B RGZN R Y
I T AR AT USRI BE A

O NEE I N R . AT SN S R
57 5% MBS R 3R (Al BRI A 3 BRI 45 )
VR TR "B 2R 5B R B A AT LRy

1.2.2

1.2.3

X IR Z A R AL T AR ERSE A A A R T4

B BDEE RN R . B RPN S
CEPUA R MR BN R (2 8 E R DR
St B SR A ) BLAE N ECX T B A SR
i B AT HE MR RY R 2 5 R B AT AR TR
BMIE R B AR T Sk

U BLEEAT NN R . B RN S
A7 5 WA O PR CUn A 3 7 2 AR I
AT B A ) DA BN " B B R A 5 R
HA AL O B0 1R 32 I -5 58 28 ELAT A ] sA
AT R RO TR

S ORI ER . IS SR S R
HEAT O, TR PR A 2R (T Xk L i AR ) A Sy
CHCRS R A R R HA AT R X
%M B BAT L R MUR S B b TR

SN BN R o 8 B S BN
LB S L BEDR R (U BE B O i B A
SE) AR R B A SR RAA I
P BG) Xk HE O3 DA R8AE HA AH [R] BRI 0 BEUIR
BB T4

1.3 XFAXHEE

AR S H AT RERS B TCK”, R AT R R A
R G A Logistic BUH A7 o Z BT AR FH BLAE XA~
U 2 Ay BB 2R R (45 e XS i) 7 %
BRI (5 BRI P R (3R K )7 A
A E (5 25 ) VA M A28 (45 * Logistic
15347 ) "R — H T SRS B ok

2 BEEXHEZIT ZEEB—KFEZE Logistic [@Y)3
EEIRH &

2.1 111 BRI ZER B — KT S E Logistic B
J=E=Eill:opiake

i A B Z AJ&—HCXE A AT A AR
RO P P TEA — NI BT T A &R
MIAER A P, B AR IR P T A B R
— NI, B, A 9 A B s 2 — X BN AH 25 =R
5 SOH TR BT BB 5 b A &% 1B & s Z 1]
WAHBKR, KNI, B0 X ar S A
IR B, B oA X BR  FRPE Bayes SRR AL, 7E R A
— NEIRIIE LT, AR 3 A NAE 20w 101 A 1Y
AR PRI

pe— D=l (1)
P,(1-P)+(1-P)P,

305



http: //www. psychjm. net. cn

DU kS 4 DA 2019 4E4F 32 4645 4 1)

B P 5T KR B R X R R A

Logistic [AIJAEAY, WA F2C(2) 5

exp (B otBx A)
1+exp (B, +Bx,)

" I+exp (,8[,+/3x3)]

(]I (2) 28l e s v 45

P
In 1_P=B(xA—xB) (3)
5 AERCXS Logistic [MHBIBRIAH L , I (B, ) #7

HET X HB—DEEX .

2.2 L EXE ZE R B —IKFE Z E Logistic @
J=p Eidl:npiakes

1 BEXF BET R Logistic 813434 Y B B 5
L1 ECXS B REA AR ), e R 20 S8l Ll
ST B 55 Ty TH PR RS — B . 7R 1 X
B, YA PR R b B X BREOR T LI, SR
B R R BB 2 1 1 EER RIS A2
Z%, MO TS

BEII R X, = (%50 %50, =00 5%y, ) T/ 55 11> DR L 2H
SR LS G K R LS . 7E55 iR
Ay (1) MBS RA 1 2RI 55 AT 16 4
S — LSS B TR B ) S AR LK (4)

P(X,lY=1) HP(Xi,IY=0)

P=— =L
YIP(X,y=1) J] P(X,1¥=0) |

1'=0,1'#

EAF T A Y ER — 21 FE 6 N R T o i
S 5 PR 2 T X B 3 5 4% Al RETS 0 T AR
R . M4 Bayes I, 2 (4) A] 5 A (5) «

P(Y=11X,) [[P(Y=0X,)
=1

(4)

P= ,
Yipry=11X,) [] P(y=01X,)]

=0,

P — B Logistic [FIHAE AR A (6) LA (5),
Z b e E(7)

(5)

P(Y=1IX, P (Y=1IX, 1 ;
Lexp [ Bot 2 Bivi )]
(6)
P ! (7)

l+ZeXp [ ZBA (%% |
=1 k=1
ZiE h A VEBCAL, 15 B8 B9 4 1R 0L 5K ea B3k
306

1
+
I+exp (BO +,8x8)} [ 1+exp(

(2)
exp(B,+Bx,)
B, +3xA)H L+exp (B, +Bx3)]
ik (8):
L:ﬁ - 1 (8)

=1 ”
1+2 exp | ZIBA (%u=%0) ]
=1 =

AT AR R, il X O B e, 9K
Je %o AR R B JOR i = 8, R R AR RS T R
o HEMERBCEIE AR LR AURE RG2S
Ay RS

(L0 THE X it M WEOR 2 B Logistic [0l J 4
TSR AR AR B 2 A%, — s B4R Bh e T B0t ok 52
I, AR R BT R, 1A DA

3 EHIaHT
3.1 X1 BT ZEERS

BERSE 6

(461 1 A5 & A /N TGS LA s e 5 28, ik
G E A B RE S TUCEL, RA 1 1
XFBETT , S 80 XeHiis (91 It A (R Bk L WIS R
BHSZ R R L AR GIGEIBL 3> : 22 AR I
(X,: <25 ZHUE N 1,25 % <4EW <30 2 BUE N 2,
=30 4 WUE N 3) , 22 BE R (X, /N R DT
BUE A 1, R BUE R 2, K2 K DL U R 3) , 5 e
AN H WA (X,: <800 JTCHUE A 1,800 7t < A H Ik

A<1500 TCHUE A2, >1500 TCHUE R 3) . W 1.
F1 SUNTRAEILEMEER 111 BXR6I BE 5 AR

3.1.1

Wi R ZHE A s AR ZHE AN
g FE O IRA o BE A
R (Y=1) XFHEZH (Y=0)
1 3 2 2 1 2 2 3
2 2 2 1 2 3 3 2
3 2 2 2 3 1 2 3
4 1 1 1 4 2 2 2
77 1 1 2 77 2 2 3
78 1 2 1 78 1 1 2
79 2 1 1 79 1 2 2
80 2 2 3 80 2 2 2

T BR 82 , A DAW, PEAR A WL SCHRTS TP g, g0



DU RS 3 AL 2019 4E56 32 %45 434

http: //www. psychjm. net. cn

3.1.2 FTEERSASERF

data a;
infile’D :\sastjfx\datal0_1. txt’;
input id X1-X3 Y @@;
run;
proc logistic descending;
class X1(ref="3") X2(ref="3") X3(ref='3");
model Y=X1 X2 X3/rsq cl sth selection=stepwise sle=
0.3 sls=0.05;
strata id ;
run;
quit;
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