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Abstract

In observational or nonrandomized studies, treatments are not randomly assigned
so that baseline differences between treated and control groups are typically observed.
Without properly executed, the differences would bias the treatment effect estimates.
There has been a long history of using matching to eliminate confounder bias, and
inferences are made based on the matched observations.

The theoretical basis for matching has been developed since 1970, and among
those matching methods commonly in use, the exact matching is probably the most
popular one. On the other hand, introduced by Rosenbuam and Rubin in 1983,
propensity scores, the conditional probability of being exposed or treated given the
observed covariates, has been a welcome alternative used to adjust for baseline
differences between study groups of late. Instead of matching a treated with an
untreated subject by their covariates, subjects in both treated and control groups are
matched by their propensity scores.

In this study, we explore the benefits of using propensity score matching together
with the exact matching for adjusting for baseline differences through Monte Carlo

simulations. An empirical study is also be provided for illustration.

Key words: Propensity scores analysis, Propensity scores matching, Exact matching,

Monte Carlo simulation
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R AR A e F R e Al T ES R O Al & A BT
g w[X L W]leX) £ EHHED - TR > 2 R E- R IR
vk o Stuart(2010) % HP ¥ 2B F A #PB U2 2 0 S KEZ Y 2 {oRl

o=

A5 T

3&‘?2
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/

—_ N

il
o
w

£ % ok
(DFF- LR
Gt BB AR P s DEM AR EE) P A
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MeA R o ERR Y - ERE 1 EFHAPEEL LR HY B AT e
2 % Rosenbaum ¥ Rubin(198bha)iE ik 4x * ki it X B (standardized
difference) » #&-24i* X B A% | % 77 A 2 F 4 &t R B Fedkfp 02 o i 3 %
el BV LB LA EMARE Y THKkNLE ot FR R L HE L A i
IR S0 R REE A N sl i 2 S SRR ISy S

TSy s R4S AT 5B REOEFL > Y =] KA HR e =0 * A

CEFRNIERL PXIEE JELEE S

2 2\ 1/2
_ [ S1i T So;
Si={—F—

(2.14)
Rbete A 5 0 BIpFI R L L R TR G
JE11 JEOi
By =
Ci §i
(2.15)

R A e S N T Rl A ST X
Fedtth A7 5 i Bl S coE B ib L 8228 o505
Xm1i — Xmoi

By; =
M
l Sl

(2.16)
H ¥ Xy foXpoi» Bl 5 et & ¢ S d a8 i otk & L 308k

A u R - BRI LR RS L R iR L R

B 0 Bl A S P S G B A FER SR HHT B LB o

FARI O3 BHECLES 255 R ERELS > £ P a st BL L0 bl
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PO RFTVRI- BT TELERE G blE > F RS iR R Ot
B BIZLE feik A e F P T o Normand(2001)223% » T H#2 ¥R v K 2
0.1 FAE 0.1 TR & P gl e AT o
(DEFHEH T

FORELRL 0 Tl - A RE M TR HETR SR o iR e
BB AIRE AT TR FALAR A HRIR R TR A R AT
RS FHOTORET AR FAR SR KA TR T2 A
- kT EAROSELT AR FLR

WMER R ANEEE L85 2 A BRI S E o 0 5 B

S

R i Jf 0 AT R etk A G R AR Al 0 € G TR Y R A e
BTG 6N R R TR A PR AN MR S ik U R iR
e T R T ;{gu FOREReH T ek o o 5 Hak gkt o [mai ~King
22 Stuart(2008) & M P ik 22 F £ REFER T LR Fly - - S pH
P i A gp R AR A G AR B R A L R Y e R e 2 AR
M TR e L G T AF A AR g o - S R LR R
Fedfih A 87 LR THE > X R TG -

E e Btk A AR A RR L LB E AN S B Sk
SR EHERM L o RIEE LB A € X IR AEEHOPE T AR SR
Bt A R FEF LR fh g SARE LR gk o o 0T RR O ok g
MEFRRTALT 7 R FHREMLE LSRG IEDTHLE 2 o

BT % Bg ¥ M T8 7§72 ¥ 0 Rosenbaum 2 Rubin (1985b)1« 2
D' Agostino(1998)= # A= 5 ¢ » k7 * I L B Kk 7T L EEeh > b
Hois gt dfhrhrTHLAEFRFYRET Kk E -
= WA R

BT R E T R iR L B e F R R T R B &
RELE A HRF AR R TR E O R R e S ER S feip e
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ok R e 2 5 % * Quantile-Quantile B R % 2 PR et E A
FHEGEFV R B EEFHPE s gk o B & Quantile-Quantile Bl ¥ B
BRI R G e T R AL o 0 R e g R A it

73

Bl AR R R A Bl o S T O ET S RS A e BF AR 02 o
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=% HEp3
¥-& IR
VRGN T LR AR R iR g e T AR R g Al
LEEBEY S R EGS L RFEE DA o Bk o Rubin(2001)>
BASRFEFL Y A H LD TN AR R R E e A
#cfie ¥ 5 Rosenbaum ~ Ross 2 Silber(2007) 45 34 Mg iy 22 F A7 1 ° 0 444
2P BB SR E R TR pEE 0 £ F e 2 e st Stuart(2010) R
PR T LR E BT L0 R PR e H 0 LA T A e
#-4f Stuart (2010) 5k » &2 g d — 8 AR S ke U o 4
ARG T E AN - BER L P RBGE AR REL L BT e A et
ABFOTE R TR A e AR gk i AT G R Y R RS
AT ERBITE R ad@oxk ? o M AAPSP - o ¥ - BP DR A
Stuart (2010)#73 chE & £ p R L LG P FAEEEK > wAY KT v FBiFH
B R ATl R 2 F R REARMAZA A - n B LD R0 A NHEE B
R TR L REEe AR - BB O RESOREE
RO M A A PR DR - - f A PAEER RS 02 Bt

o A BRI £
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¥o& U R b %

AR AP GRET- BIRTHR L R PR T Ik R
A RIE ek L B oo PR IR ik BT R 0wt i TR T
Pk g AR RIE TR o d W E T R ET RS R - B ¥ T
B2 i $E% Bt (log- odds ratio) R HFE Rk o F R ECE 4 K&
PR AL R % A T A T A B R ST R 5

logit(Poutcome) = Xo,outcome + BrreactW + a1xq + -+ + apx,
3.1

logit(poutcome) = aO,outcome + ﬁtreatW

(3.2)
- Bode e > B BB ac %
PR T A (3 1) HR kG F R 2 T TS

logit(po) = Qo,outcome T A1X1 + -+ apX,

(3.3)
AORRELEEF RREE 2 ST T e
logit(p1) = Qoputcome + Brreat + A1%1 + - + apx,
(3.4

AT RE R R R R L S e R R YR
Be s 4 Fpoo 1A N R e H R e nF a4 ST 0 Ep, fop, -

RPN R LS SN I T

log —=

(3.5)
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1

e & % ATL oc %

fe i & 30 2 R A 0 Flpt pe s A B - & 2 $HR 4 (binary
matched-pairs data) o &t FAL A 27 » F J'lfﬁﬁ T A|eh PB4 R
7 RFEHEE D DR o

A REE AT BAE L AT

% 31 = A= R A s AP L

,—

=
) = 74 4 Pz Bqe
=N 4 a b a+b
X Pz c d c+d
B a+c b+d n

2317 AHEAY A pRRETL TEH | A HRABERIEL a
e TAR G RPIREG d B mREFE TS p o Ry i T4
o, R ABERIARE boA F - RRFEEL T, P o R
T o HEABERMNERL o

1245 Agresti # Min(2004) » & $H% * e B e B0t 2 B X prin G- £

i
.

(a+c)(c+ad)
°9 b+ d)(a+ b)

(3.6)

n[(a+ d)(b + c) + 4bc]
(a+b)(c+d)(a+c)(b+d)
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¥z & FoRLA &

AT AT 2 RS SR 212%R AR R F TR A S
Fr R OERTHEANE ST R EA AP RE R TR PR
"nonrandom ;° 3% E EF MUP T~ FHRY ATV ERMERLZX TR
=R ER R A - IAY I e A
- REISLFH

AMEERFT T TR A 23 VA & %7 Austin(2007) 2 A7 T R %
= R e

‘\i

F BB Y B RS2dn B HEW > g R EFT R RS
roA AR SEOt B G 0.5 s R RBy, L, xg KRBT B e B
Bt IR A R E B R B O B Ao 3.1 97T o B S X X X
X7 % xg7h T BT dg %G APME 2 Rl > D xg X X3 X X5 E X 0 B G
BF R AP Rl B xy s xp X x5k RS IR iR o F %
B TR B R d 0 xp s xg W RST A 0% G AR 0 x5~ X6 K R T
AR o d dTiE N B R B Rl R R F R - AR R S
Austin(2007) 2 &> 55> A PR3 RAPM T &G D B a0t ¢ RApH
RlE&Z2B%E o gApM R 1 B0 o

% 3.1 ¥#xq, ..., xg &3 m#ﬁ/‘\%&a O % BT 2. B B 2R ’f#

BRI A % BRI A % BRI A %
B RAp M ¢ R 4P B A B
Nt ES
% B . *2 *3
BF R
¢ R An M T *s X6
9 E ik
AP B 7 *8 )
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W

I e

2 fpﬁi)?‘uxl,...,xsla\ WA A# S 1000 2 3000 27 ek ok FAL o
(DrgZipivgh iz 4 =

% ¥5 Austin(2007) e F7 3 B % o & % 0y ~ Xy~ Xy > X5~ X7 % Xgit A B2 T
tpikg Ap b 2 RERE 2 e AR E G o Tt AL JRd 0 B R
Bk s - EXEHd S TR

logit(Ptreatment) = ﬁo,treat + B1X1 + PaXy + P3Xs + PaXs + Psx7 + PeXg
(3.8)

15 ST a2 B RAOY I A e R A iR W

W ~Bernoulli(p¢reatment)
(3.9)

BT R R L TR AR BT EE ] TR R A P
EF R H”F‘ L kR 2(3.8)5¢ ¢ mﬁOtreat'E'—ﬁ*_E; 3» ¥ '%}M}Jﬂ IS d

W; e et b ﬁ;:pltreatmentﬁ”} 1% i &5 %

=
.
=

?OR R R
Blogtsb s dpmit B RAPM R T 5 T B & ek w5 log(h)
Mo ORARM SRS A B B Rk 25 log(2) e Flt(3.8)54 ¢ ik
B2 AT Aol
Bo treat -—6.3
BBz *Bs - log(d)
Bz *Ba *Bs - log(2)
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(2) 5 Rz 4+
d TS H, S X Xg Xy X R XgR TR SR et ML Bl TR
TR R Ry R W K 2 R R S L
LF R RET A o K R S

logit(poutcome) = ao,outcome + .BtreatW + X1Xq + AzXp + d3X3 + HyXy + d5Xsg + AeXg

(3.10)
125 b N BB - BIRAOY 14 R R kY

Y ~Bernoulli(pyytcome)

(3.1D)

. )"i}; ﬁé? %ﬁ:*ﬁ\:}l_ 4’3‘ }'J- > 3\ ] FB jzz"j"z"ao,outcome?\;t if‘; _4 4 ,

|
-
7
2
e
3
Pt
=

\\\?{r

Lo BDourcomeiT i1 32.5% » M & FHFF ALY e R
FOEF R PR 2 o F(3.2)50 7 IR R e AT
Ao outcome : —4.4
a, ~a, ~az : log(h)

ay ~as ~ag : log(2)

£ o b 2 B Prreqe R F S 2 4R 2 chif i 418k B v (condi tional

log-odds ratio) » 7 FiE 2 ATk o A X P E AL E B F B A Y

FTRN

log(1)~1og(2)~1og(4)~1og(6)~10g(8)2 T » #Ht % % BT #-Lrreqr ik T
% 0~0.989~1.980~2.557697 ~ 2.557 ~ 2. 950 » ¥ i i¥ "2 mJ2 3z % ehip 3+
B ABITI XNE P
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Fr&  FERT
HWER LD O A PRI FREL T EF B RoAIL R B}
ERCINEE o HEAY X X R xR BEE FE AP EHEe B
RHeA HiL FAEY R 57 R R R R R e A e
o T Al 0 EB D ARANRLT  TANEFE R E F B ak
oo R T A

£ 3.3 HHBR T

& RJL A % & RJLAp %
AR B R T ‘
% & AP B ¥R Ap B
B F R
. L e = i,
B R ADM
B F % i
T8 = X, FBe x
¥ R AR B

- T S o TR e B R A et R E Rt
v A e ) e e e B RS 2 E B M X, 2 xs TeR Y e gt o
AEBEBRZTE T ED BRIk B E - (R e L e A
Wefe ¥t  Feti Az G e - 5 T e sl REEAZGIE - F R

AL BPE A PRERE AR L REFEEE o

27



%‘_;—r

I® BRI ERSLS
A AR PSS LT RTEY
g T pE e et gt e A fifie it £ B
- hi%(bias)

[5 y A2 ]%'}fm-f;é_‘?zf—f—‘:—"’ X, % 1y

gr Ui o ficfie | 22 2 TR o
PR 1000 2 3% > £ 0% & 1000 i ASTrck 2 T o 4 5 R
LiE o mHTruefxfwi)%Kf—%)f@Ij'—léi%iﬁ o R T AT A :

bias = 0 — O7,e

2 Exact-PS %
+

?\’l—

o e $ 2 4 A e
P

s J i biaSCrude

B pedtE A 0 PSS
biasps% biaSgyqxt—ps K % 7

o

VF'VB'A\&ﬁU;fJ ﬁofj"f{ﬂ‘ » @ Crude i~ % },;I"ﬁp*{*‘ ° = E'Jf{ﬂ‘ el

Austin(2007) @ * ifers Mot b4t g 2t chi
s AR K

s v ) (bias reduction in marginal log-odds ratio)

I 5306 2 N R A
i T B &
100 x abs(bias ryge) — abs(biasexaxs 195)
abs(bias . yqe)
(3.13)
100 % abs(biascmde.) abs(biasy;)
abs(bias ., yqe)
(3.14)

B itE M GIAR R o Zom fe it 2 ot B AR o

28



35+ % (mean square error)
F =

By dp AR A 07 0 40 R ] 0 AR e H D R R

T RS

95% 1% 47 % & B ¥ & (coverage of 95% C.1I.)
¥ f@‘?”-%#ﬁ i % RERE S °%’§E’ i 1000 2 e 7435 2 1000
y. 2L E

B 95% 4 B o

R
BBl 7 5% R R

R

- 2,
S

GRS S S S SR
BF S ARELT ODNAR T LY
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Fr¥ HEREFAY
4304 A 1000 2 3000 B Apk o AR R Y A H 1000 ERS R FA
FTEP o T ek ¢ 5 Crude A R G Fe ¥t o Exact-PS & Ty eyt i
BB A H Y | e N o A PSRN A T A il b * e
Aedf= 5% > g g = B A > A u G Crude R4tk & - Exact-PS fie % 4 2
PSPedtth & o AR 27 BHEEL L F & ¢ log(l) ~ log(2) ~ log(4) ~ log(6) %
log(8) » 12 1000 = Hdg % % 2 T (F 5 ik B 2 B3t o

- & W%y 2 3
% 4.1 %3 Crude R 4stt & ~ PS e ¥4k &~ 12 2 Exact-PS fie ¥4 & ehiz 3 % %

LA HEEE L B

True log-odds ratio

Scenario Method log(1) log(2) log(4) log(6) log(8)
0 0.69315 1.3863  1.79176  2.07944

Crude 0.7623  1.4934  2.2311 2.7132 3.0348

1 PS 0.0615  0.7933  1.5279 2.0073 2.3260
Exact-PS  0.0571  0.7888  1.5274 2.0033 2.3253

Crude 0.7555  1.4895  2.2571 2.6897 3.0389

2 PS 0.0566  0.7819  1.5452 1.9853 2.3327
Exact-PS  0.0283  0.7549  1.5137 1.9504 2.2979

Crude 0.7493  1.4640  2.2055 2.7131 3.0240

3 PS 0.0398  0.7526  1.5064 2.0040 2.3227
Exact-PS  0.0445  0.7541  1.5057 2.0050 2.3231

Crude 0.7413  1.4673  2.2286 2.7037 3.0397

4 PS 0.0267 07597  1.5270 1.9935 2.3350
Exact-PS  0.0230  0.7563  1.5204 1.9918 2.3310
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WA T Ar AFRZTOAHPES SO B EEFERE MG
B2l 3 1000 HHE B G E A R R IR ML B IR G o AL T
BRI G R A ERD o ML R L § R

P A R AR R AR

True log-odds ratio

. log(1) log(2) log(4) log(6) log(8)
Scenario Method
0 0.69315 1.3863 1.79176 2.07944
Crude 0.7623 0.8003 0.8448 0.9215 0.9553
1 PS 0.0615 0.1002 0.1416 0.2156 0.2465

Exact-PS 0.0571x  0.0956* 0.1411x 0.2115% 0.2459%

Crude 0.7555 0.7963 0.8708 0.8980 0.9594
2 PS 0.0566 0.0887 0.1589 0.1936 0.2533
Exact-PS 0.0283x 0.0617x 0.1274x% 0.1586* 0.2184x%

Crude 0.7493 0.7708 0.8192 0.9214 0.9445
3 PS 0.0398«  0.0595x  0.1201 0.2122% 0.2433%
Exact-PS 0.0445 0.0609  0.1194x 0.2132 0.2436

Crude 0.7413 0.7741 0.8423 0.9119 0.9603
4 PS 0.0267 0.0666 0.1407 0.2017 0.2556

Exact-PS 0.0230x 0.0631x 0.1341% 0.2001~* 0.2516«*
%147 iide ] 7 i o

- Riztkd B REHE 2R
BAPHFBEEG B2 2 S RTHIAPFRALFERADOE IR S22
AP B AT ZAPRIEd FREGHREORE  REF T UERL TR

e Er it o

L1000 & s Bt B A feit L e o
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=~ PS e ¥ 21 Exact-PS fe ¥t i
d £ 4-27 UFEMAT B LY EER T2 T o Exact-PS et A H -~ FH =
BERw 2T o BIEERPSERY)  AA AFB Z 2T > Exact-PS fie R
B R B log(4)FF > k] *t PS fe gt o

: % I 5 ™ Exact-PS fe ¥ emck

I

d o3t ek e st o Bt d Ritenlbmd > OB RAER - S
BZ 2 FHB w2 T > Exact-PS fie e L s iR PS et o A :Iér%ﬁ“d =
S MO B 0 i - A KO B Exact-PS fie$1 87 PS fle g enid B o

F 4.3 hFEE B

Scenaric Metha log(1) log(2) log(4) log(6) log(8)
0 0.69315 1.3863 1.79176  2.07944
PS 91.93 87.48 83.24 76.61 74.19
! Exact-PS 92.51% 88.05% 83.30% 77.04% 74.26%
PS 92.51 88.86 81.76 78.44 73.60
2 Exact-PS 96.26% 92.25% 85.37% 82.33% 77.23%
PS 94.69% 92.29% 85.34 76.97% 74.24%
: Exact-PS 94.06 92.10 85.42t 76.86 74.21
4 PS 96.40 91.40 83.30 77.88 73.38

Exact-PS 96.891 91.851 84.081 78.06T 73.801
trdo 7 B IO GIRE o ik o

2 4-3 2R A1 TR DBIEE MO B AR P IRETE MO GARF AR AT o ¥d
ST L Ak ARP BT o A 3 0 B¥TH B2 T 0 Exact-PS e ¥t enth iE M0t 6
A2t 73.8%% 96.89%2 B » @ PS fe ¥t /i3t 73, 38%% 96. 4% B > ¥ FIREF L
AR o R O BRAR I o SRR 2 2 v 2 BT HL 0 Exact-PS e
Wik M Gl PR PSERHRER > 27 e AFHR2T 2 AFEET

AR FRYRELAGT I Ll A RRG -
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perbod S E N A PR B T Exact-PS fie §t ek % i i 0 A 414 38 Exact-PS
et e 3R 5E MOt Gt 2 PS fe it enifh 3RTE M0 Bl ehiz BAp R KB (T 0 2R
itk EF A T B0 TR A Exact-PS et i g i o
(DFB - 7 > Exact-PS et &2 PSfeftent G| L 8 » R EF R A 5B 5
0.58%~0.57%~0.06%~0.43%~0.07% > # T35 & 5 0.342% > % 71 3%
M8 - ¢ # (7 Exact-PS fie$t » T35 ¥ £ %5 1 0. 342% ik 3% o
(2)HFH = @ > Exact-PS et PSfedteint G| £ B » R EF EVE 5 A B 5
3.75%~3.39%~3.61%~3.89%~3.63%> L3521 & 5 3.6564% % 7 35
B = ¥ {7 Exact-PS fie ¥t > T35 ¥ F 5 1< 3, 604% ik o
(3)FH =" >Exact-PS et PSfefdent G| L B » REF BEEA & B 5
—0.63% ~—0.19% ~0.08% ~ —=0. 11% ~ —=0.03% » T3=£ £ 5-0.176% > %
TANEB = P 4 (7 Exact-PS fle ¥ rak F @ A o
(A)FB = 7 > Exact-PS fe$t2? PSfic¥teint G| X B » R EF @A A B 5
0.49%~0.45% ~0.78% ~0.18%~0.42% > £ % 5 0.464% > # 7> fFiHw

® 24 {7 Exact-PS fic ¥t » T ¥ L F M 0, 464% 5 E -
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34

Bias reduction %

Bias reduction %

100

95

90

85

80

75

70

100

95

90

85

80

75

70

Scenario 2

---- Exact-PS

Setting No.

Scenario 4

---- Exact-PS

Setting No.




% 4-4 {7 Exact-PS fe¥-T 3097 £ '8 M ik . b

) )?@i'—’_#ﬁ IR ) Jf@i'—liﬂ I
e AR R T ,
® R Ap M ¢OR AP B
2R % ik FB - x FB - ix,
% R Ap B (0. 342%) (3. 654%)
bt’F ﬁ%%g’: 'r%_ﬁi ‘1 Xy 'r%‘ﬁi‘l: ‘X5
v R AP B (-0.176%) (0. 464%)

d & 44 2R A-1 B8 - S8 Tk S TR g e ik
AR R RAPM P BT dnik Y R AP M DB © Exact-PS e
HARE 8- 45(3.664%>0.342%) - FHR-FHEZ BB T &5
B e Ry S 88 R RAPM 0 0 B g2y RAPH
8 Exact-PS fie it % € +¢ 5 = 47 (0. 464%>-0. 176%) = F1* > & 3 Fa >
Feft Ry F R R M ARR S H T RgT ke RAp M Dis ) 0F
FE*7 e $HRAL ko ddF dok

Bk B - 2RSS (3.654%-0. 176%) ~ 8 - 2 BB S
v (18.275%>2. 32%) > F1+ » @ik fe i et pd2dp i itp AR & 0 o
¥ e g ey BApA OB | (T Exact-PS ﬁf’f‘c&"’?y%"? Fo bk B g o

TAEFRY B duE e o BB F RS RAPM L2
B AR RARM 0 5 Boif £ 447 Exact-PS e ¥t infi g
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=&

F 4-5 HHHEE 2 307

¥ 3%

scenario Method log(1) log(2) log(4) log(6) log(8)
0 0.69315 1.3863  1.79176  2.07944

Crude 0.6197 0.6867  0.7874 0.9497 1.0380

1 PS 0.0689  0.0790  0.1248 0.1735 0.2132
Exact-PS  0.0677x« 0.0765x 0.1232x  0.1688x  0.2079*

Crude 0.6126  0.6821  0.8294 0.8976 1.0449

2 PS 0.0712  0.0815  0.1196 0.1571 0.2218
Exact-PS  0.0652x  0.0722x  0.1066x  0.1439%  0.1974*

Crude 0.6026  0.6413  0.7397 0.9396 1.0179

3 PS 0.0698+«  0.0765 0.1066x  0.1653 0.2119+
Exact-PS  0.0722  0.0747«  0.1074  0.1638x 0.2137

Crude 0.5926  0.6457  0.7762 0.9303 1.0462

4 PS 0.0727  0.0804  0.1097 0.1714 0.2109
Exact-PS  0.0727  0.0795x 0.1083%  0.1699%  0.2089*

L s W

MDD ERGTE B RS E R AR 397 AR & 7 Bt el it

AR o R A pegared n kAP A o HORF R R BN L 4D B W42

- N

nEiANBRYE

0 ZAPRIEI R RESHRE R

5

Rbott + 2 et 20

= PS fie ¥4 27 Exact-PS fe ¥t i

-%.-,\‘79\-

i m

(ﬁ.

Bon g ARt o %

£20 T A VR IR 4R A o

Fe s =

PR AT R

Y X

FREm S 0 RATH ORB LT o Exact-PS et ends s 245 0.0652 3 0. 2137
PS Fe 3R] /3% 0.0689 2 0.2218 22 B o gt b > SEF B 7 (& el 4v >

F#z 2 o A= JEIR 9 Exact-PS fie $457 3%

PSPt » 27 g AT 0§ ZBFAMA F ARG RHE

1 A e B 3 e R o
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In

Wi F e 8 Exact-PS fie §t et %

A M A BT Exact-PS fe itk g o AP :xz.z_;*grj PS fie ¥t 35

R 2 Exact-PS fie¥terua Rkt e B AR FE L B TR A

Exact-PS fie 4 Fr i g ig o

(1) ¥8 -7 > Exact-PS et 22 PSFe i3> FHenL B » REF @R A 5
% 0.0013~0.0025~0.0016~0.0047~0053> *T3=% £ 5 0.00308 > #
TR - ¢ 17 Exact-PS fie ¥t 0 T30 F B 5 K 0. 0154 hie 3o

(2) H#H = ¢ > Exact-PS fie§t2r PS e 44393 38eh i B » R B § EE A A 5
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MSE in log-odds ratio
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scenario Method log(1) log(2) log(4) log(6) log(8)
0 0.69315 1.3863 1.79176  2.07944

PS 94.7* 95.1* 93.4 92.6 93.3

! Exact-PS 95.9* 95.8* 93.8* 93.0 94.1*

PS 96.0* 94.5* 94.1* 93.3 92.2

2 Exact-PS 96.6 95.8* 94.7* 94.1* 94.3*

PS 94.9* 95.9* 94.2%* 93.0 92.9

: Exact-PS 95.4* 95.9* 94.0* 93.6* 93.8*

PS 95.0* 95.3* 94.5* 92.6 94.2*

: Exact-PS 95.2* 94.4* 95.1* 92.9 93.7*
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2 4-6r BHEBREREES 2R ATR

Exact Sample  Matched Case group
Scenario  Method Caliper )
variable size size size
PS - 0.313 1000 260
1 x; =0 0.306 519 100 130
Exact-PS
x; =1 0.3 481 160
PS - 0.301 1000 198
2 X, =0 0.257 506 46 99
Exact-PS
X, =1 0.248 494 152
PS - 0.31 1000 230
3 X4 =0 0.3 476 76 115
Exact-PS
Xy =1 0.293 524 154
PS - 0.298 1000 202
4 X5 =0 0.252 522 42 101
Exact-PS
x5 =1 0.253 478 160
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LA (N=16291/89%) (N=2021/11%) FF 2R pvalue
Addr_House 51.0 47.9 6.855 0.004*
Gender 50.0 50.0 1.848 0.447
Age_Group 53.9 52.7 2.476 0.305
School_Situ 98.1 935 23.184+ <0.001*
Education 55.3 58.9 7.292 0.002*
Aborigine 2.5 6.0 17.633¢t <0.001*
Sibling 96.4 88.1 31.598+ <0.001*
Help_FEHS 38.8 52.6 27.992+ <0.001*
Fam_Prob 11.2 20.4 25.48% <0.001*
Law_Teenage 9.3 9.4 0.307 0.928
Law_Tobacco 17.0 18.9 4.805 0.041
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. 57/269/4.1/47.9/ 6.4/27.1/5/44.7/ "
Confidence 15.4 16.8 1.8 0.024
L 29/121/2.4/523/ 6/18.1/4.2/50.1/ "
Fam_Living 302 216 28.52% <0.001
Fam_Economi 4.4/153/4.1/55.2/ 126/26/7.7/445/ 5% <0.001*
o 20.9 9.3
34/11.8/3.2/50.3/ 77/17.8/5.4/47.4 "
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Intrest 9.7/28.1/6.4/39.1/ 14/26.4/8.4/35.8/ 9356 <0.001*
16.6 15.5
. 32/305/6.5/21.1/ 29.4/27/7.1/23.8 "
Do_Anything 9.9 /12.6 11.977% <0.001
Outcome 32.5 45.1 - <0.001*
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PS fe ik &
. ER N L B R .
> & 15 %-7 itz A - I
RO (N=2021/50%) (N=2021/50%) FFi- LR pvalue
Addr_House 46 47.9 3.867 0.231
Gender 51.3 50 2.672 0.413
Age_Group 524 52.7 0.595 0.875
School_Situ 94.4 93.5 3.726 0.263
Education 57.6 58.9 2.709 0.407
Aborigine 5.8 6 0.629 0.894
Sibling 88.9 88.1 2.479 0.46
Help_FEHS 53.1 52.6 1.09 0.753
Fam_Prob 20.5 20.4 0.368 0.938
Law_Teenage 9.1 9.4 1.025 0.786
Law_Tobacco 18.4 18.9 1.144 0.747
Law_Sex 10 10.8 2.595 0.439
. 6.3/27.6/45/46/ 6.4/27.1/5/44.7/
Confidence 15.7 16.8 0.973 0.762
o 5.5/20.3/3.6/49.5/ 6/18.1/4.2/50.1/
Fam_Living 211 21.6 2.388 0.4
Fam_ Economic 12,5/ 28.79/75.9 /43.1/ | 12.6/ 26g73.7 /445 / 5516 0.084
7/194/4.4/481/ 7.7/17.8/5.4/47.4
Fam_Rela 211 /21.7 0.406 0.297
44/14.7/5/60.1/ 48/15.4/5.7/56.3
Respected 15.8 /17.7 1.627 0.18
Sex_Konw 5.7/25.4/5.8/49.1/ 6.5/26.3/7/459/ 4.346 0.204
14 14.3
HW_Perfor 13.7/ 36.46/55.2 /38.2/ | 13.6/ 35.2 ;6.6 /38/ 1438 0.426
Intrest 12.8/28.8/75/37.1/ | 14/26.4/8.4/35.8/ 1.459 0.163
13.9 15.5
. 284 /27/71/235/ |29.4/27/7.1/23.8/
Do_Anything 14.1 126 3.158 0.735
Outcome 38.3 45.1 - <0.001
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RO (N=2021/50%) (N=2021/50%) FFi- LR pvalue
Addr_House 46.3 47.9 3.27154 0.313
Gender 514 50.0 2.870437 0.378
Age_Group 52.7 52.7 0 1
School_Situ 94.6 93.5 4.589523 0.164
Education 57.6 58.9 2.709447 0.407
Aborigine 5.6 6.0 1.695037 0.637
Sibling 87.5 88.1 1.663264 0.631
Help_FEHS 52.5 52.6 0.1981795 0.975
Fam_Prob 204 20.4 0 1
Law_Teenage 9.4 9.4 0 1
Law_Tobacco 18.4 18.9 1.271545 0.716
Law_Sex 10.0 10.8 2.429954 0.471
Confidence 6/26.7/4.7/46.5/ 6.4/27.1/5/44.7/ 1.30203 0.828
16.1 16.8
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Do_Anything 29.8/25.7/6.4/24.1/ | 29.4/27/7.1/23.8/ 5 289355 0.598
13.9 12.6
Outcome 57/ 26.13/2.7 /49/ 6.5/ 26.?4/; /459 / 5 717287 0.181
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. . 95% C.I for
Odds Ratio SE[log-odds ratio)] Odds Ratio N
Fdetk A 1.708 0.0477 [1.556, 1.875] 18312
PS fie ¥4k & 1.329 0.064 [1.172, 1.507] 4042
Exact-PS fie #f & & 1.317 0.064 [1.162, 1.43] 4042
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. . 95% C.| for
Odds Ratio SE[log-odds ratio)] Odds Ratio N
Retk & 1.619 0.1278 [1.26, 2.08] 18312
PS fie ¥4k & 2.135 0.2579 [1.288, 3.539] 4042
Exact-PS fie §t % » 2.114 0.2432 [1.312, 3.405] 4042
23T AR S AL
. . 95% C.I for
Odds Ratio SE[log-odds ratio)] Odds Ratio N
R detk A 1.683 0.0701 [1.467,1.931] 18312
PS fe ¥4k & 1.115 0.0991 [0.918, 1.354] 4042
Exact-PS fie # & & 1.119 0.0975 [0.924, 1.355] 4042
TEH RS BFHZBLE
. . 95% C.| for
Odds Ratio SE[log-odds ratio)] Odds Ratio N
R etk A 1.672 0.0481 [1.522,1.837] 18312
PS fie 34 & 1.296 0.0645 [1.142, 1.471] 4042
Exact-PS fie # & & 1.287 0.0645 [1.134, 1.46] 4042
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Exact-PS fid ¥ 4% | Odds Ratio SE[IOg._OddS 95%C.l f(.)r N
ratio)] Odds Ratio
Addr_House 1.240 0.0638 [1.094, 1.405] 4042
Gender 1.317 0.064 [1.162,1.493] 4042
Age_Group 1.392 0.0643 [1.227,1.579 4042
School_Situ 1.352 0.0641 [1.192,1.533] 4040
Education 1.417 0.0643 [1.249, 1.607] 4040
Aborigine 1.335 0.0641 [1.177,1.514] 4042
Sibling 1.378 0.0642 [1.215, 1.563] 4040
Help_FEHS 1.374 0.0642 [1.212, 1.558] 4042
Law_Teenage 1.329 0.064 [1.172, 1.507] 4042
Law_Tobacco 1.344 0.0642 [1.185, 1.524] 4042
Law_Sex 1.325 0.0641 [1.169, 1.502] 4042
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library(nonrandom)

templ=NULL
temp2=NULL
temp3=NULL
temp4=NULL
tempb=NULL
for(i in 1:1000){

x1=rbinom(1000, 1, 0.5)
x2=rbinom(1000, 1,0.5)
x3=rbinom(1000, 1,0.5)
x4=rbinom(1000, 1, 0. 5)
x5=rbinom(1000, 1, 0.5)
x6=rbinom(1000, 1, 0. 5)
xT=rbinom(1000, 1, 0. 5)
x8=rbinom(1000, 1, 0.5)

betal=betad=betab=1o0g(5H)
beta2=betad=betab=10g(2)

alphal=alpha2=alpha3d=10g(5)
alphad4=alphab=alpha6b=10g(2)

alphaloutcome=-4. 4
betaltrt=-6. 3
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exp. x=exp(betaltrt+betal *x1+beta2*x2+betad*x4+betad*xb+betab*x7+betab
*x8)

ps=exp. X/ (1+exp. x)

z=rbinom(1000, 1, prob=ps)

b1=0

b2=0. 989
b4=1. 980
b6=2. 557
b8=2. 950

exp. bl=exp(alphaloutcome+bl*z+alphal*x1+alpha2*x2+alphad3*x3+alphad*x4
+alphab*xb+alphab*x6)

exp. b2=exp(alphaloutcome+b2*z+alphal*x1+alpha2*x2+alphad*x3+alphad*x4
+alphab*xb+alphab*x6)

exp. bd=exp(alphaloutcometb4*z+alphal*x1+alpha2*x2+alphad*x3+alphad*x4
+alphab*xb+alphab*x6)

exp. b6=exp(alphaloutcometbb*z+alphal*x1+alpha2*x2+alphad*x3+alphad*x4
+alphab*xb+alphab*x6)

exp. b8=exp(alphaloutcome+b8*z+alphal*x1+alpha2*x2+alphad*x3+alphad*x4
+alphab*xb+alphab*x6)

prob. outcomel=exp. bl/(1+exp. bl)
yl=rbinom(1000, 1, prob=prob. outcomel)
prob. outcome2=exp. b2/ (1+exp. b2)
y2=rbinom(1000, 1, prob=prob. outcome?)
prob. outcome3d=exp. b4/ (1+exp. b4)
y3=rbinom(1000, 1, prob=prob. outcome3)
prob. outcomed=exp. b6/ (1+exp. b6)
y4=rbinom(1000, 1, prob=prob. outcome4)
prob. outcomeb=exp. b8/ (1+exp. b8)
y5=rbinom(1000, 1, prob=prob. outcomeb)
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cl=cbind(x1, x2, X3, x4, x5, x6, X7, X8, z, ps, y1)
tablel=data. frame(cl)
z1_l=tablel[tablel$z==1, ]
z0_l=tablel[tablel$z==0, ]

orl_l=mean(zl 1$y1)/(1-mean(zl 1$y1))/(mean(z0 1$y1)/(1-mean(z0 1$y1)

orl_1
c2=cbind(x1, x2, X3, x4, x5, x6, x7, X8, z, ps, y2)
table2=data. frame(c2)

z1_2=table2[ table2$z==1, ]

z0_2=table2[ table2$z==0, ]

or2_l=mean(zl 2$y2)/(1-mean(zl 2$y2))/(mean(z0 2$y2)/(1-mean(z0 2$y2)

or2_1
c3=cbind(x1, x2, X3, x4, xb, x6, x7, X8, z, ps, y3)
table3=data. frame(c3)

z1_3=table3[ table3$z==1, ]

z0_3=table3[ table3$z==0, ]

or3_l=mean(zl 3%y3)/(1-mean(zl 3$y3))/(mean(z0 3$y3)/(1-mean(z0 3$y3)

ord_1
c4=cbind(x1, x2, x3, x4, xb, x6, x7, X8, z, ps, y4)
tabled=data. frame(c4)
z1_4=tabled4[tabled4$z==1, ]
z0_4=table4[table4$z==0, ]

ord 1=mean(zl 4$y4)/(1-mean(zl 4$y4))/(mean(z0 4$y4)/(1-mean(z0 4$y4)
ord_1

ch=cbind(x1, x2, x3, x4, x0, x6, X7, X8, z, ps, yb)

tableb=data. frame(cbh)

z1 _b=tableb| tableb$z==1, ]

z0 b=tableb[ tableb$z==0, ]

orb_l=mean(zl_b5%y5H)/(1-mean(zl_5H%$y5))/(mean(z0_5$y5)/(1-mean(z0_5%y5)
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)
ord_1
tablel_x1_0O=subset(tablel, tablel$x1=="0")
tablel_x1_l=subset(tablel, tablel$x1=="1")

data. matchl_0=ps. match(object=tablel_x1_0, ratio=1, x=0. 2, caliper="1ogi
t", treat="z", who. treated=1, matched. by="ps", setseed=FALSE, combine. outp
ut=T)

data. matchl_1=ps.match(object=tablel_x1_1, ratio=1, x=0. 2, caliper="1ogi

t", treat="z", who. treated=1, matched. by="ps", setseed=FALSE, combine. outp
ut=T)

matchl_l=rbind(data. matchl_0$data. matched, data. matchl_1$data. matched)
glml_1= ps. estimate(object = matchl_1, resp =

"y1", family="binomial", treat="2z")
estimate. sel_1= glml_1$ps. estimation$unad j$se
estmate. orl_1= glml_1$ps. estimation$unad j$effect

data. matchl=ps. match(object=tablel, ratio=1, x=0. 2, caliper="1ogit", trea
t="z", who. treated=1, matched. by="ps", setseed=FALSE, combine. output=T)
glml= ps.estimate(object = data.matchl$data. matched, resp =
"y1", family="binomial", treat="2z")

estimate. sel= glml$ps. estimation$unadj$se

estmate. orl= glml$ps. estimation$unadj$effect

table2 x1_0O=subset(table2, tablel$x1=="0")
table2 x1_l=subset(table2, tablel$x1=="1")

data. match2_0=ps. match(object=table2_x1_0, ratio=1, x=0. 2, caliper="1ogi
t", treat="z", who. treated=1, matched. by="ps", setseed=FALSE, combine. outp
ut=T)

data. match2_1=ps. match(object=table2_x1_1, ratio=1, x=0. 2, caliper="1ogi

n_n

t", treat="7z", who. treated=1, matched. by="ps", setseed=FALSE, combine. outp
ut=T)

match?2 l=rbind(data.match2 0$data. matched, data. match2_ 1$data. matched)
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glm2_1= ps. estimate(object = match2_1, resp =
"y2", family="binomial", treat="2z")
estimate. se2_1= glm2_1$ps. estimation$unadj$se
estmate. or2_1= glm2_19$ps. estimation$unad j$effect

data. match2=ps. match(object=table2, ratio=1, x=0. 2, caliper="1ogit", trea
t="z", who. treated=1, matched. by="ps", setseed=FALSE, combine. output=T)
glm2= ps. estimate(object = data.match2$data. matched, resp =
"y2", family="binomial", treat="2z")
estimate. se2= glm2$ps. estimation$unad j$se
estmate. or2= glm2$ps. estimation$unadj$effect

tabled _x1_0O=subset(table3, tablel$x1=="0")
tabled _x1_l=subset(tablesd, tablel$x1=="1")

data. match3_0=ps. match(object=tabled_x1_0, ratio=1, x=0. 2, caliper="1ogi
t", treat="z", who. treated=1, matched. by="ps", setseed=FALSE, combine. outp
ut=T)

data. match3_1=ps. match(object=table3d_x1 1, ratio=1, x=0. 2, caliper="1ogi

t", treat="z", who. treated=1, matched. by="ps", setseed=FALSE, combine. outp
ut=T)

match3_l=rbind(data. match3_0$data. matched, data. match3_1$data. matched)
glm3_1= ps. estimate(object = match3_1, resp =

"y3", family="binomial", treat="2z")
estimate. sed_1= glm3_1$ps. estimation$unadj$se
estmate. or3_1= glm3_19$ps. estimation$unad j$effect

data. match3=ps. match(object=tabled, ratio=1, x=0. 2, caliper="1ogit", trea
t="z", who. treated=1, matched. by="ps", setseed=FALSE, combine. output=T)
glm3= ps. estimate(object = data. match3$data. matched, resp =
"y3", family="binomial", treat="2z")
estimate. sed= glm3$ps. estimation$unadj$se
estmate. ord= glm3$ps. estimation$unadj$effect

tabled4 x1_0O=subset(tabled, tablel$x1=="0")
tabled4 x1_l=subset(tabled, tablel$x1=="1")
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data. match4_0=ps.match(object=table4_x1_0, ratio=1, x=0. 2, caliper="1ogi

t", treat="z", who. treated=1, matched. by="ps", setseed=FALSE, combine. outp
ut=T)

data. match4_1=ps.match(object=table4 _x1_1, ratio=1, x=0. 2, caliper="1ogi
t", treat="z", who. treated=1, matched. by="ps", setseed=FALSE, combine. outp
ut=T)

match4_l=rbind(data. match4_0$data. matched, data. match4_l$data. matched)
glmd_1= ps. estimate(object = matchd_1, resp =
"y4", family="binomial", treat="2z")
estimate. sed_1= glmd 1$ps. estimation$unadj$se
estmate. or4_1= glm4_19$ps. estimation$unad j$effect

data. match4=ps. match(object=table4, ratio=1, x=0. 2, caliper="1ogit", trea
t="z", who. treated=1, matched. by="ps", setseed=FALSE, combine. output=T)
glmd= ps.estimate(object = data.match4$data. matched, resp =
"y4", family="binomial", treat="2z")
estimate. sed=glm4$ps. estimation$unadj$se

estmate. ord=glmd$ps. estimation$unad j$effect

tableb x1_0=subset(tableb, tablel$x1=="0")
tableb x1_l=subset(tableb, tablel$x1=="1")

data. matchb_0=ps. match(object=tableb x1 0, ratio=1,x=0. 2, caliper="1ogi
t", treat="z", who. treated=1, matched. by="ps", setseed=FALSE, combine. outp
ut=T)

data. matchb_1=ps.match(object=tableb _x1_1, ratio=1, x=0. 2, caliper="1ogi
t", treat="z", who. treated=1, matched. by="ps", setseed=FALSE, combine. outp
ut=T)

matchb l=rbind(data.match5 0$data. matched, data. matchb 1$data. matched)
glmb_1=ps. estimate(object=match5_1, resp="y5", family="binomial", treat=

n ZH )

estimate. seb_1= glm 5_1$ps. estimation$unad j$se
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estmate. orb_1= glm 5_1$ps. estimation$unadj$effect
data. matchb=ps. match(object=tableb, ratio=1, x=0. 2, caliper="1ogit", trea
t="z", who. treated=1, matched. by="ps", setseed=FALSE, combine. output=T)
glmb= ps. estimate(object = data.matchb$data. matched, resp =
"y5", family="binomial", treat="2z")
estimate. seb=glmb$ps. estimation$unad j$se
estmate. orb= glm 5$ps. estimation$unad j$effect

unex_matched=c(estmate. orl, estmate. or2, estmate. or3, estmate. or4, estmat
e.orH)

unex_selogor=c(estimate. sel, estimate. se2, estimate. se3, estimate. se4, es
timate. seb)
crude=c(orl_1,o0r2_1,0r3_1,0rd 1,o0r5 1)

matched=c(estmate. orl 1, estmate. or2_1, estmate. or3_1, estmate. ord_1, est
mate.orb 1)

selogor=c(estimate. sel_1, estimate. se2_1, estimate. se3_1, estimate. se4_1
,estimate. seb_1)

templ=c(templ, crude)

temp2=c(temp2, matched)

temp3d=c(temp3, selogor)

temp4=c(temp4, unex matched)

tempb=c(tempbd, unex_selogor)

crude logb=matrix(templ, nrow=5)
matched_logb=matrix(temp2, nrow=5)
selogor logb=matrix(temp3, nrow=5)
unex_matched_logb=matrix(temp4, nrow=5)
unex_selogor_logb=matrix(tempd, nrow=5)

Ans_logb=cbind(c(l, 2, 4, 6, 8), exp(rowMeans(log(crude_logb))), exp(rowMea
ns(log(matched_log6))), rowMeans(selogor_log6), exp(rowMeans(log(unex_m

atched_logb))), rowMeans(unex_selogor_log6))

bias_crude_l=abs(log(Ans_log6[1, 2])-1og(1))
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bias_matched_l=abs(log(Ans_log6[1, 3])-1log(1))
rebias_1=100*(bias_crude_l-bias_matched_1)/bias_crude_1
bias_crude 2=abs(log(Ans_log6[2, 2])-1og(2))
bias_matched_2=abs(log(Ans_log6[2, 3])-10g(2))
rebias_2=100%(bias_crude_2-bias_matched_2)/bias_crude_2
bias_crude 4=abs(log(Ans_log6[3, 2])-1og(4))
bias_matched_4=abs(log(Ans_log6[3, 3])-1og(4))
rebias_4=100*(bias_crude_4-bias_matched_4)/bias_crude_4
bias_crude 6=abs(log(Ans_log6[4, 2])-10g(6))
bias_matched_6=abs(log(Ans_log6[4, 3])-10g(6))
rebias_6=100%(bias_crude_6-bias_matched_6)/bias_crude_6
bias_crude 8=abs(log(Ans_log6[5, 2])-10g(8))

bias matched 8=abs(log(Ans log6[5, 3])-10g(8))
rebias_8=100%(bias_crude_8-bias_matched_8)/bias_crude_8

bias_unex_matched 1=abs(log(Ans logb[1,5])-1og(1))
unex_rebias_1=100%(bias_crude_l-bias_unex_matched_1)/bias_crude_l
bias_unex_matched 2=abs(log(Ans logb[2,5])-10g(2))
unex_rebias_2=100%(bias_crude_2-bias_unex_matched_2)/bias_crude_2
bias_unex matched 4=abs(log(Ans log6[3,5])-1og(4))
unex_rebias_4=100%(bias_crude_4-bias_unex_matched_4)/bias_crude_4
bias_unex_matched 6=abs(log(Ans log6[4,5])-10g(6))
unex_rebias_6=100%(bias_crude_6-bias_unex_matched_6)/bias_crude_6
bias_unex matched 8=abs(log(Ans log6[5,5])-10g(8))
unex_rebias_8=100%(bias_crude_8-bias_unex_matched_8)/bias_crude_8

unex_rebias=c(unex_rebias_l, unex_rebias_2, unex_rebias_4, unex_rebias_6
,unex_rebias_8)
rebias=c(rebias_1, rebias_2, rebias_4, rebias_6, rebias_8)

Ans_logb _ok=cbind(Ans_log6, rebias, unex_rebias)

model x1=Ans_logb_ok

model_x1

95% R FEBEF
templ=NULL
for(i in 1:1000){

Cl=c(exp(log(matched_logb[1, 1])-1.96%selogor_logb[1,1i]), exp(log(match
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ed_logb[1, 1])+1. 96*selogor logb[1,1]))
templ=c(templ, CI)

}

orl_Cl=templ

orl Cl=matrix(orl_CI, 1000, 2, byrow=T)

temp2=NULL

for(i in 1:1000){
ifCorl_CI[i,1]<=1 && 1<=orl_CI[i, 2])w=1 else w=0
temp2=c(temp2, w)

}

orl_CI_YN=temp?2

sum(orl_CI_YN)

templ=NULL
for(i in 1:1000){

CI=c(exp(log(matched_logb[2, i])-1.96%selogor_logb[2,1i]), exp(log(match
ed_logb[2, 1])+1. 96*selogor logb[2,1]))
templ=c(templ, CI)
}
or2_Cl=templ
or2_Cl=matrix(or2_CI, 1000, 2, byrow=T)

temp2=NULL

for(i in 1:1000){
ifCor2 CI[i,1]<=2 && 2<=o0r2_CI[1i,2])w=1 else w=0
temp2=c(temp2, w)

}

or2_CI_YN=temp?2

sum(or2_CI_YN)

templ=NULL
for(i in 1:1000){

Cl=c(exp(log(matched_logb[3,1])-1.96%selogor logb[3,1]), exp(log(match

ed_log6[3, 1])+1. 96*selogor_logb[3,1]))
templ=c(templ, CI)
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}
or4d Cl=templ

ord Cl=matrix(or4_CI, 1000, 2, byrow=T)

temp2=NULL

for(i in 1:1000){
if(ord_CI[i,1]<=4 && 4<=or4_CI[i, 2])w=1 else w=0
temp2=c(temp2, w)

}

or4_CI_YN=temp?2

sum(or4_CI_YN)

templ=NULL
for(i in 1:1000){

CI=c(exp(log(matched_logb[4, i])-1.96%selogor_logb[4,1i]), exp(log(match
ed_log6[4, 1])+1. 96*selogor logb[4,1]))
templ=c(templ, CI)
}
or6b_Cl=templ
or6_Cl=matrix(or6 CI, 1000, 2, byrow=T)

temp2=NULL

for(i in 1:1000){
ifCor6 _CI[1i, 1]<=6 && 6<=or6 CI[1i,2])w=1 else w=0
temp2=c(temp2, w)

}

or6_CI_YN=temp?2

sum(or6_CI_YN)

templ=NULL

for(i in 1:1000){

Cl=c(exp(log(matched_logb[5, 1])-1.96%selogor_logb[b, i]), exp(log(match
ed_log6[h, 1])+1. 96*selogor_logb[b,1]))
templ=c(templ, CI)
}
or8_Cl=templ
or8 Cl=matrix(or8_CI, 1000, 2, byrow=T)
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temp2=NULL

for(i in 1:1000){
if(or8_CI[i,1]<=8 && 8<=or8_CI[1i, 2])w=1 else w=0
temp2=c(temp2, w)

}

or8_CI_YN=temp?2

sum(or8_CI_YN)

logb_coverage=c(sum(orl_CI_YN)/10,
sum(or2_CI_YN)/10, sum(or4_CI_YN)/10,

sum(or6_CI_YN)/10, sumCor8 CI_YN)/10, sum(or10 CI YN)/10)

model x1_coverage=1ogb_coverage

B4 3%
M_MSE_logb=c(

var(log(matched log6[1, ]))+(mean(log(matched log6[1, ]))-1og(1))"2,
var(log(matched_log6[2, ]))+(mean(log(matched logb[2, ]1))-log(2)) 2,
var(log(matched_log6[3, ]))+(mean(log(matched logb[3, ]))-log(4))"2,
[4, 1))+(mean(log(matched log6[4, 1))-1og(6))"2,
[5, 1))+(mean(log(matched 1log6[5, ]))-1og(8)) 2

var(log(matched logb
var(log(matched logb

)
M _MSE logb m=matrix(M_MSE log6, 6, 1)

C_MSE_logb=c(
var(log(crude logb[1, ]))+(mean(log(crude logb[1, ]1))-1log(1)) 2,
var(log(crude log6[2, 1))+(mean(log(crude logb[2, 1))-1og(2)) 2,
var(log(crude log6[3, ]))+(mean(log(crude logb[3, ]1))-1log(4))"2,
(4, ] [4, 1))-log(6))"2,
(5, ] [5, ]

, 1))-10g(8))"2

var(log(crude log6[4, ]))+(mean(log(crude logb

var(log(crude log6[b, ]))+(mean(log(crude logb

)
C_MSE_logb_m=matrix(C_MSE_log6, 6, 1)

unex_MSE_logb=c(
var(log(unex_matched_logb[1, ]))+(mean(log(unex_matched_log6[1, ]))
-log(1))"2, var(log(unex_matched_logb6[2, ]))+(mean(log(unex_matched
_logb[2, 1))-10g(2))"2, var(log(unex_matched_logb[3, ]))+(mean(log(u
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nex_matched_log6[3, 1))-log(4))" 2, var(log(unex_matched_log6[4, 1))+
(mean(log(unex_matched_logb[4, ]))-1log(6)) 2, var(log(unex_matched_
log6[5, 1))+(mean(log(unex_matched log6[5, ]))-10g(8)) 2, var(log(un

ex_matched 1og6[6, ]1))+(mean(log(unex matched 1og6[6, 1))-1og(10))"
2

)
unex MSE_logb m=matrix(unex_MSE log6, 6, 1)
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