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On Logistic Regression Analysis Using
Propensity Score Matching

So Youn Kim - Jong Il Back"
Division of Mathematics and Informational Statistics, Wonkwang University

Purpose: Recently, propensity score matching method is used in a large number of research
paper, nonetheless, there is no research using fitness test of before and after propensity score
matching. Therefore, comparing fitness of before and after propensity score matching by logistic
regression analysis using data from ‘online survey of adolescent health’ is the main significance
of this research.

Method: Data that has similar propensity in two groups is extracted by using propensity score
matching then implement logistic regression analysis on before and after matching separately.
Results: To test fitness of logistic regression analysis model, we use Model summary, -2Log
Likelihood and Hosmer-Lomeshow methods. As a result, it is confirmed that the data after
matching is more suitable for logistic regression analysis than data before matching.

Conclusion: Therefore, better result which has appropriate fitness will be shown by using
propensity score matching shows better result which has better fitness.

Keywords: Propensity Score, Logistic Regression Analysis, Fitness For Logistic Model
Assessment, KYRBS

1LAE TF o] A4 0 Qs M EHE Ao AR
Al gt Eut2 A 19 F2S 3 AU ATE

HHAF FolA F 5 Hluste AT giEE T 52 A FH5E L /FE HAA T Berk[1]
HIE29) B2 F2E 7|F 02 FgE o] §AT | T A H 7} QIFE 7] A7 BE AR S A
A9 B8 FE2 AdE A (selection bias)E 57 dlMe A Helrh EAjshs Aoz HFetal o] &
& Qle TAHE /L o AdHe {4 FAE] A =gsjo dhrka Awska lok et

* o] w=iE 201665 AFTistar ) Agule] ojs) AT
F WAAA} jiback@wku.ac.kr
20161 98 309 FF 2016 12€ 79 $8E H 20161 12€ 169 AA A,



324 On Logistic Regression Analysis Using Propensity Score Matching

A Hes AEE wole 3H Hcovariate) 59 £
3 (unbalanced) S EA4| T 4= = S A4 5k A

HH O E 24318 i S Frolol ghri2).

o] o] Rosenbaum and Rubin[3]& A FHFE o] &
Sk A A 2] &I average treatment effect, ATE)E A
bt 2159 =aolA #F A5 AAHAE
B} g 38s) AAbsly] 91k o g ok Adhe
8 A5 a7 4Tk o] WL A5H 3
e )5S o 5 Ao i 205 3
E2 A ofsta vk 43 Hee APy

NG

4,

£l

rE

ot off

FAFA Jeong[6]E HFH -&F A AIE
ARE o8t ¥

HAZ 82 F F=5 ¥ o4 e a9} &t
H o] A& uko gt HEF o] B3 B A b5
St deldsrs Fo) 7] 98] 43 A4 Ul o] &3}
ATk Hiatt[9]& 2 AF oA & Fa)A Hrl=
71908l A3 FrE AREsd T AT 54
AGS FYUA 7] S THHS JSBER
UEhA A A4S 73 F vl5eh 32 2= 8]
S A A Aol A3 Th

o]o} Zo] B A =Tl A A A= v A
WS ARS8l Qi SRR A S Mg vl WS
Bol ARSI Aol = Bt A A4 A A
3} 59 3w AALE AR =72 ¢tk webA

3

(
A

T2 Aad A48 280 2AF o]
| &3te] 2A~Y IARAS 5o
73} 39] of Fof whe} o= Flo] A
 vlastazl gty ZAXY AR
A= HAFE Model summary, -2Log Likelihood,
Hosmer-Lomeshow 7% & o] 88}, th&53} 2
o] A3 4 A3 T 2228 I AL A vl
A APE AALE v B A3 A7/ S
ARtk

AR, e A4 vl F Model summary & 53l
T g A AT A gho] Yold Aotk

=4, A A< v 5 .2Log Likelihood Fte] 2t
obd Aol

AR, A A i T SHUF] TS5 O
o Awgs vfotsty] AsiA 3 A Y
Hosmer-Lemeshow 77 &] p-value gto] o} Aolt}

e
O

{1

oy it 2
o
O]

=

2ot B T ore
>

N

oX
ot
)
&
=2
oY
o
hint2
rlo
o
e
ofl
ik
o
ofl
=2
off &
=?l_¢1
ol

dob o N b
it ~ 2
o2l 2
— Mo
3 &
Ko
&
ook
N
g
lo,
N
-
O>’
(o,
il
Wi
Ak
e
Mol i

N
o
N
Y
I
Jt
oX,
4z to,
N
o
o
>
ol
(R
of
3

=,
olo
rE
 r
N
rir
RS
O
to rlo rr

Lo o ry it

B2 PR ek of wgw
=

RN
rir
P e/

(Y, Y) 121X

4 2) 3% 999 /P oz 4 ik Az
79 @3 5L 35 49 el sl 7P 3

0<p(Z=1X) <1



So Youn Kim - Jong Il Back 325

I
ol
2
oy =
o ol
o Jlm
[o%
il
rlr <>
il
o

=2
ek

.

[t o
of
2
QL
POUNE 4=
=
o g

Ay

2, ofy

o EQ N

4y rr

rlr fol

L=}
N
o
N
>
b
2o
)

i1
il
okl
(e M
BCRN)
BN
M
£
i)
o ot

=]
o
fu
>
2
X Ar

o mxl

aY
o

f1 oE o% O, ok N
& oo mN o

o

hint2

lo

i

o o
_‘>L

N

mt

oo i)

o ol
=

o O gt
ol ot
RN

i o op
k9

far ox

,4
o
e

ol
o> M . o
o 7|
1 -
w o
o 1
Ao,
=
o
-
oo
ofs
o

‘1’01‘119,

24

of, oo
o
&
ik
iuj
RN
o
o

ofl ook
=
iy
Lo,

o

2o 2

oo

M oy
o

o
r

§2 18
ofr
ol

N
- —

w o

ofN oX mx M g
N ol g e

N, o ofy -
3
Mo i
=

2

N,

n)

o gz

=

i)
&

ol
o)
=2
2

i ox

RO
o
L oo

MR L | = R
[e]

=2
fol
o
it
_{
Y
R )

ol
it}
o
S

i 24 Mt o® fr L Ok o oXx o Mr
o3l
b
rlo
i< rir
ox
D3
il

i
e
Of
o
D)
o
fr
=)
o
ri,
o o

_V‘_L
=
P © > « du

e
4
E

A 817) &
A 2871
7F B
ZHAZIY3].

f
o

oX fols b ¥0 3

O

L
°
i

I
of¢

1o p

fe B o o

1

2,
IAJ

J-o

o

=
o it

o
N
2
Sl
o
1
ox
it

o 1-5 X

%
o 1o

Ar ox o ot (2

ir o

[oh
g o

oz rn ju

e

Aoz P& o, 47
g3t ApEE A &,
Frol A FJek(0)dl
Ag A <} o)== A
E 28y 4= Fa
O & (.01~0.00001 0] AF&-] 1
A W oS Al
2t 2717} 09l TGS A3
o] /A7) W&ol AF Hte
S A AREalof st

sy
=
=
-

>

R
N
S
o) o
o
T
ox
o
0 _]Q, ﬂil

2o
;

>
=

R om
=Y
O

k)
-
32
£

N

o N
rlo
€0 st
o
i
of
2,

A

_—

1

=
=3
ACH
o=
_Oxl',
oo |

4

>

w fo
)
oE
R
fu
>
BL
ofo

~ o

hal

12l
(ny)
1o

o] JNA 7} U

g
=]
ro
o,
3
to,
to{l
o
ox &

SEERECEEEREED

gALHL 2RA0E A5y AR FHUT
2 gheth AR A8 Y ek BrE WEE A
2ol7] wgel HARAe] Itk A3 57 gick
M FALAE FFse] FEUF Y f2) P
E PR 8 dus A9Rde ol gHt 1
O & e A4S HARgor AYshe Jlo] 7t
S 2ALEIARAL o] dwrs} AP
o & Fejoltk &5 Al Yg FES pei
2 2A2 AFRANAE S(r) =L 2

rr
ot
=
il
e
=
ot
(2
ol
td
ok
=2
=
o
$
0
)
oo

k.

23 2728 3|48 239 A7 B}

2.3.1 Model Summary(Step x>-test)

AP 3R AN M F-AA & o] &3] FAHE 37
| o4 AR ARl ZAZEHI AR A A
AT AA H2ZEModel x-test) S 53 4
23] Fo4S A4 3E o] Model x*-test
H& AL A9 AAFA S AHEr)
Ztest X5 w2}, Step, Block, Model Zto] 1
el Sl=H), Step2 oA BAISE & @A -2Log
Likelihood(©] 3} -2LL)%k2] 2}o] ™, BlockS H4] A]
EES Y N AAYS W o] d EEH AA £E59
LLFES] AFo]o]th Model> AT 9le 714 Ed
o 2LLE SPHFES LA EHEDY ILL
#e] ztojoltk o] uf AHfr = HluE = F B oA

[e2

fr et e o

Ho o
A

=
=
:

ol &= T2 2ol {10].

2.3.2 -2Log Likelihood

ware) 2 ghe] Fol AL o) o)A A} A
A2 et dasEAE BAksH Wl ol
5o 2Ygke] FoiRS ) BEY A3ty HES
$E P42 FAIG S5 G4 e 10 2,
IHEE o7]o LogE F38lal 22 F3-2LLE F
48 230 ARE o} B APANEAE BE

A= AT ()F FAFE o) f A%7H03h
] o

1

Aol 9l Logahe ()9 #< 7HA7] Wite] Re 2
B2 3157 gaiaio)H, 2ulE §F AL 2

EZko] x* X 7 st &) mol o whet

M -2LLS) B2 Ao T2 EYolT18).

2.3.3 Hosmer-Lemeshow 773

AE AN SHuTY FEHT O
g A Es gotely] Sl 2AAT @ rPE o8
gtt. 2A2E FARAME 21 29 g
o] &3 A AAAT rR*Fho] Utk A 2E 3



326 On Logistic Regression Analysis Using Propensity Score Matching

AL HolAE A8 943t 2 F 744 Wl
R SNERER A, $E57t BFY e

54 g=t illéﬁbﬂ?iv‘%éﬂw gi}%ﬁg
TFhe FAL varle,) =p,(1-p) ot A 2
AR TR 4L oS FE(p,)ol wet DA
o] E&W ol whe} 9 AFE ko] gekA 1 B2

7] W =
= Wt g 2R AR NN FEAN T

it s3] o Hoi3). =4, Cox

+3t R?3} Nagelkerke[13]7} 703
3 p29] FAL A AlSta A} Sk 4, Cox$) Snell
o) R?& ANl 48 bg3 2k

~
==
]
T
rok

Of

—2/N
G
Ly AR $ g%
LY BT S Ege
N:ZESF

Cox 9} Snello] 7juar r29] B4 A HA7} 1
o] 7] @Ethe Yotk o] EAIYL A7) Y3l
738k Nagelkerke 2] R?Zko] 1oH, o] & F3l= &

He et .

R?: Cox 9} Snelle] R?
Ly 7 AR 9] =3k
N:RESF

14|, Hosmer and Lemeshow[14]= Hosmer-Lemeshow
AR WHE A A P ole 2A2Y A4
A T R3S Bl WA v A Eo] ol =1
W] T4l tish Aw S gotaly] Hal R
HS U T 2SS F a7t glohar A Al 3o whaka
B A= Hosmer$} Lemeshow 7} #| A3 2 <] 2
SIS %90]7] 93 Hosmer-Lemeshow 74 WS
ARSI B AT, Hosmer-Lemeshow 7378 %<
AT & ALtst] el dE dEGS A g8t
7 b2 O] B 5ok WS Al bsk ok whet

o
ful

rE >
rlo
B orlr
¢
ot —h’ FUIO o,

3. 9+ A3

3.0 ZA O3 A 2 Y

B A= ARE-E ‘survey data: YAdA7}3
g dlolHE 20140 Algk Az g o)™, o] A}
v AdElo] 7hes gl AFE A AT
AIZEE Sofjste] dB2ALE P02 3 g AL
]2] &epQl zAf o]t

N
)
o
>,

oo
w2l
4 r
=
e
3
T
=2
>
o
i
rr
2
g{r"
o)
r
fr
fu
>

EF,_IS'_‘,O?L
¥ ol
b
41t A

X

24 on ot |
> o

]I.loll

re
el on

o

to br ot

AR ACNY
i

b
BT [l e
H R
X,
o
QL
8
o

1y o
>,

]_

o7 AAISHAIL, 4] T2 132 SPSS 23

g3tk

3.2 B AW o] 4



So Youn Kim - Jong Il Back 327

Table 1 Analysis the difference between before PSM and after PSM(Error tolerance 0.0001)

State before Matching Error tolerance 0.01
Sadness & Depression Experience Sadness & Depression Experience
No Yes No Yes
(N=52886) | (N=19174) | P (N=16770) | (N=16770) | P
Sex Female 28474(53.8) 7996(41.7) 000 7394(44.1) 7346(43.8) 597
Male 24412(46.2) 11178(58.3) 9376(55.9) 9424(56.2)
Family 50799(96.1) 18045(94.1) 16056(95.7) 16041(95.7)
. Relatives 387(0.7) 256(1.3) 134(0.8) 140(0.8)
Residence .
Boarding House 1483(2.8) 736(3.8) | .000 509(3.0) 522(3.1) .936
Type .
& Dormitory
Orphanage 217(0.4) 137(0.7) 71(0.4) 67(0.4)
Drinking No 32481(61.4) 9013(47.0) 000 8390(50.0) 8411(50.2) 319
Experience Yes 20405(38.6) 10161(53.0) 8390(50.0) 8359(49.8)
Smoking No 43940(83.1) 14153(73.8) 000 12841(76.6) 12895(76.9) 485
Experience Yes 8946(16.9) 5021(26.2) 3929(23.4) 3875(23.1)
None 2355(4.5) 195(1.0) 186(1.1) 177(1.1)
Rarely 10934(20.7) 891(4.6) 853(5.1) 880(5.2)
Stress Sometime 25272(47.8) 5709(29.8) | .000 5671(33.8) 5655(33.7) .947
Almost Always | 11634(22.0) 7988(41.7) 7600(45.3) 7583(45.2)
Always 2691(5.1) 4391(22.9) 2460(14.7) 2475(14.8)
Excellent 6925(13.1) 1924(10.0) 1767(10.5) 1769(10.5)
Academic Very Good 13615(25.7) 4259(22.2) 3899(23.2) 3898(23.2)
Grades Good 15129(28.6) 5033(26.2) | .000 4555(27.2) 4562(27.2) | 1.000
Average 12168(23.0) 5136(26.8) 4403(26.3) 4403(26.3)
Poor 5049(9.5) 2822(14.7) 2146(12.8) 2138(12.7)
Excellent 4240(8.0) 1372(7.2) 1229(7.3) 1231(7.3)
Economic Very Good 13855(26.2) 4478(23.4) 4034(24.1) 4022(24.0)
Conditions Good 26383(49.9) 8657(45.1) | .000 7863(46.9) 7837(46.7) .703
Average 6850(13.0) 3503(18.3) 2876(17.1) 2855(17.0)
Poor 1558(2.9) 1164(6.1) 768(4.6) 825(4.9)
HEoAE 000012 AFote] NYH A% S B 7Y FAL Gl 222 L5 U
At vl Jee 424 16,770%8 4 v =3l
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Table 2 Logistic Regression the difference between before PSM and after PSM

before PSM after PSM
OR(95% CI) OR(95% CI)
No - -
M 1 h 1 *okk * kK
crancioy Yes 8.140(7.220-9.176) 6.299(5.462-7.265)
Sex Male - -
Female 1.416(1.284-1.562)"" 1.353(1.208-1.515)""
a - -
. b 2.233(1.654-3.015)" 1.692(1.066-2.686)"
Residence Type ¢ 1.001(.785-1.277) 1.022(.747-1.397)
d 3.844(2.758-5.359) 3.038(1.873-4.926)""
Drinking Experience No § §
& Bxp Yes 1.136(1.025-1.259)" 1.158(1.030-1.302)"
Smoking Experience No ) .
& Bxp Yes 1.838(1.647-2.052)"" 1.735(1.523-1.976)""
None - -
Rarely 334(.241-.463)" 297(.200-.443)""
Stress Sometime 383(.291-.505)"" 210(.149-.295)""
Almost Always 647(.492-.850)" 335(.240-.468)
Always 1.280(1.025-1.259) 716(.510-1.003)
Excellent - -
Very Good 801(.675-.952)" .848(.698-1.032)
Academic Grades Good .825(.696-.977)* .836(.688-1.016)
Average 958(.811-1.131) 983(.812-1.191)
Poor 1.079(.904-1.288) 1.071(.869-1.319)
Excellent - -
Very Good 594(.499-.708)"" 554(.453-.677)"
Economic Conditions Good 520(.441-.613)" 512(424-.618)""
Average 572(.476-.688)" 587(.475-.725)""
Poor 908(.735-1.122) 929(.723-1.193)
Model summary 3800.581"" 1465.805"
2LL 15215.016 1465.805
Cox and Snell R*/Nagelkerke R .051/.222 .043/.137
Hosmer and Lemeshow 253.704" 8.112

Residence Type a: With family, b: With relatives, c: Boarding house, dormitory, etc, d: Nursery facilities.

<05, "p<.01, p<.001.
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