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teETEROIT Y FITUT

instal |. packages (“sandwich™)
instal |. packages (" Imtest”)
instal |. packages ("tidyverse”)
library (“sandwich™)
library (" Imtest”™)
library ("tidyverse”)
tr—42+twy FMER
id <- 1:3000
aspirin <- c(rep(1,500), rep(0, 2500))
CHDhistory <- c(rep(1,300), rep(0,200), rep (1, 200), rep (0, 2300))
CHDevent <-
c(rep(1,30), rep(0,270), rep(1,2),rep(0,198), rep (1, 60), rep (0, 140), rep (1, 69), rep (0, 2231))
df <- data. frame(id, aspirin, CHDhistory, CHDevent)
df$aspirin_lab <- factor (df$aspirin, levels = ¢(0,1), labels = ¢("No
Aspirin”, “Aspirin”))
df$CHDhistory lab <- factor (df$CHDhistory, levels = ¢(0,1), labels = ¢("No
CHDhistory”, “CHDhistory™))
df$CHDevent_lab <- factor (df$CHDevent, levels = ¢c(0,1), labels = ¢(“No
CHDevent”, “CHDevent™))
#EE6[E F6-1
df%>%
filter (CHDhistory_lab == “No CHDhistory”) —-> df0
df%>%
filter (CHDhistory_lab == “CHDhistory”) -> df1l
addmargins (table (df$aspirin_lab, df$CHDevent_lab))
32/500-129/5000
(32/500) / (129/2500)
addmargins (table (df1§aspirin_lab, df1$CHDevent_lab))
30/300-60/200
(30/300) / (60/200)
addmargins (table (df0$aspirin_lab, dfO$CHDevent_lab))
2/200-69/2300
(2/200) / (69/2300)
HETE RT-2 )
RO T4 v 7 EIRET IV
mog$;1 <{- glm(CHDevent ~ aspirin + CHDhistory, family = binomial (link = “logit”), data
summary (model1)
estimate<- (summary (model1) $§coefficients[2, "Estimate”]) %% exp() %% round (3)
ci. low<- (summary (model1) $coefficients[2, “Estimate”] +
gnorm (0. 05/2) *summary (model 1) $coefficients[2, “Std. Error”]) %% exp() %% round (3)
ci.up<—(summary(mode|1)$coefficients[2,”Estimate”] +
anorm(1-0. 05/2) *summary (mode | 1) $coefficients[2, “Std. Error”]) %% exp() %>% round(3)
ngste( |77< EU anF JZ;J:I: ,'ﬁ?ﬁm)ﬁ (5% EREXREI TR, 95%E%EXM LFR)=", estimate, ”
, ci.low,”,”, ci.up, , sep=
estimate<- (summary(model1)$coeff|0|ents[3 ‘Estimate”]) %>% exp() %% round(3)
ci. low<-(summary (model1) §coefficients[3, “Estimate”] +
gnorm (0. 05/2) *summary (mode| 1) $coefficients[3, “Std. Error”]) %% exp() %% round (3)
ci.up<—(summary(mode|1)$coefficients[3,"Estimate"] +
gnorm (1-0. 05/2) xsummary (mode | 1) $coefficients[3, “Std. Error”]) %% exp () %% round (3)
paste "EEIARKBBEIEDA v XLt RIETEE (DWEERME TR, 9SHEMXME LR =",
estimate, ” (“, ci.low,”,”, ci.up, ”)”, sep="
MEERTY VETIL
g$9el2 <{- gIm(CHDevent ~ aspirin + CHDhistory, family = poisson(link = “log”), data =
summary (mode | 2) X
IONX FRBUCE DWWV -EEEREZERH S
estimate<-coeftest (model2, vcov = sandwich) [2, 11%>% exp ) %>% round (3)



ci. low<-(coeftest (model2, vcov = sandwich) [2, 1] + gnorm(0.05/2) *coeftest (model2, vcov
sandwich) [2,2]) %% exp() %% round (3)
ci.up<-(coeftest (model2, vcov = sandwich)[2, 1]+ gnorm(1-0. 05/2) *coeftest (model2, vcov
sandwich) [2,2]) %% exp() %% round (3)

paste "7RAEY VDY RS . RHEEME OWEBXE TR, 9OWMEHERXME LR =", estimate, ”

(“, ci.low,”,”, ci.up, *)”, sep="")

estimate<-coeftest (model2, vcov = sandwich) [3, 11%>% exp ) %>% round (3)

ci. low<-(coeftest (model2, vcov = sandwich) [3, 1] + gnorm(0. 05/2) *coeftest (model2, vcov
sandwich) [3, 21) %% exp() %% round(3)

ci.up<-(coeftest (model2, vcov = sandwich) [3, 11+ anorm(1-0. 05/2) *coeftest (model2, vcov
sandwich) [3,2]) %% exp() %% round (3) _ _

paste "EBIREERED Y XVt - QHEERE (WEEXE TR, 9SWEHEXMELIR) =",
estimate, ” (7, ci.low,”,”, ci.up, )", sep="")

H®ETEROY LV FIZET
#
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instal |. packages (“sandwich”)
instal |. packages (" Imtest”)
instal |. packages ("tidyverse”)
instal |. packages ("MatchIt™)
instal |. packages (“"Rcpp”)
instal |. packages ("geepack”)
instal |. packages ("cobalt”)
library ("sandwich™)
library (" Imtest”™)

[ibrary ("tidyverse”)

l[ibrary ("MatchIt”)

library ("Repp”)

library (“geepack”)

library (“cobalt”)

BT —R2EERT 5

set. seed (777)

N <- 10000

id<- (1:10000)

age <- floor (rnorm(N, 60, 10))

sex <- rbinom(N, 1, 0.5)

dI<-rbinom(N, 1, 1/(1+exp (- (-7+0. 1*age-0. 5*sex))))
CHDhistory<-rbinom(N, 1, 1/(1+exp (= (-4.81+0. 05*age-0. bxsex+1xdl))))
aspirin{-rbinom(N, 1, 1/(1+exp (- (-5. 6+0. 05%age—0. b*sex+0. 5xd[+2. 87*CHDhistory))))
CHDevent<-rbinom(N, 1,

1/ (1+exp (- (-10-1. 4675*aspir in+0. 1xage—0. bxsex+1*d |+2*%CHDhistory))))
data<-data. frame (id, age, sex, dl, CHDhistory, aspirin, CHDevent)
summary (data)

HEMA a7 ZKRH DB .

model_ps <- glm(aspirin ~ CHDhistory+age+sex+dl, family = binomial (link = “logit”),
data = data)

data$ps <- predict (model_ps, data)

#L.ERETIL BERTVETIL)

mode | 1<{- glm(CHDevent ~ aspirin + CHDhistory+age+sex+dl, family = poisson(link =
“log”), data = data)

summary (model1)

estimate<-coeftest (model1, vcov = sandwich) [2, 11%>% exp ) %>% round (3)

ci. low<-(coeftest (model1, vcov = sandwich) [2, 1] + gnorm(0.05/2) *coeftest (model1, vcov
sandwich) [2,2]) %% exp() %% round (3)

ci.up<-(coeftest (model1, vcov = sandwich) [2, 1]+ gnorm(1-0. 05/2) *coeftest (model1, vcov
sandwich) [2,2]) %% exp() %% round (3)



paste "7RAEY VDY RS . RHEEME OWEBXE TR, 9OWMEERMLRR)=", estimate, ”

(“, ci.low,”,”, ci.up, *)”, sep="

#2. PSEEIRETILOHEE L LTRHWS

model2 <- glm(CHDevent ™ aspirin + ps, family = poisson(link = “log”), data = data)
summary (mode|2)

estimate<-coeftest (model2, vcov = sandwich) [2, 11%>% exp ) %>% round (3)

ci. low<-(coeftest (model2, vcov = sandwich) [2, 1] + gnorm(0. 05/2) *coeftest (model2, vcov
sandwich) [2, 2]) %% exp() %% round(3)

ci.up<-(coeftest (model2, vcov = sandwich)[2, 1]+ anorm(1-0. 05/2) *coeftest (model2, vcov
sandwich) [2,2]) %% exp ) %>% round(3)

paste"FRAEYUDYR YL JHEFEE (SWMEEEE TR, 95WEMXMELMR)=", estimate, ”

(“, ci.low,”,”, ci.up, ”)”, sep="

#3. PSewvF o4

fit. psm <- matchit(aspirin ~ age+sex+d|+CHDhistory, method = “nearest”, caliper =0.005,

distance = “linear. logit”, data=data)
data. psm <- match. data(fit. psm)

#3-0. NS URF VY
summary (fit. psm)
bal.tab(fit. psm, thresholds = ¢(m = 0.1), un = TRUE)
bal.plot(fit. psm, var.name = “age”)
bal.plot(fit. psm, var.name = “age”, mirror = TRUE, type = “histogram”)
love. plot (fit. psm, stats = ¢("mean.diffs”),
thresholds = ¢(m = 0.1), abs = TRUE, binary = “std”, var.order =
“unadjusted”)

#3-1. IVFUISNEREATORRY RV (RYFUITERELL)

model3 <- glm(CHDevent ™ aspirin, family = poisson(link = “log”), data = data.psm)
summary (model3)

estimate<-coeftest (model3, vcov = sandwich) [2, 11%>% exp ) %>% round (3)

ci. low<-(coeftest (model3, vcov = sandwich) [2, 1] + gnorm(0. 05/2) *coeftest (model3, vcov
sandwich) [2, 2]) %% exp() %% round(3)

ci.up<-(coeftest (model3, vcov = sandwich)[2, 1]+ gnorm(1-0.05/2) *coeftest (model3, vcov =

sandwich) [2,2]) %% exp () %>% round(3)

paste"FRAEYVDYRY L JHEFEE (SWMEEXE TR, 9OWEMXME LMR)=", estimate, ”

(“, ci.low,™,”, ci.up, ”)”, sep="

#3-2. V‘yﬂ’-‘/ﬁ‘éhtﬁf‘@%'}?ﬁbﬂz CXHER . v FUIEREHY)
model4 1 results <-coeftest (model3, vcov. = vcovCL, cluster = “subclass)
estimate<-model4_1_results[2, 11%% exp ) %% round (3)

ci.Igﬂé;(model4_1_results[2,1] + gnorm (0. 05/2) *mode |4 _1 results[2,2]) %% exp() %%
roun

ci.ugigfmodel4_1_results[2,1]+ gnorm (1-0. 05/2) *mode |4 _1 results[2,2]) %% exp() %%
roun

paste"FRAEYVDYRY L JHEFEE (SWMEEXE TR, 95WEMXMELMR)=", estimate, ”

(“, ci.low,”,”, ci.up, ”)”, sep="
1OFE8EROTY U KZIZET
#

HOFEIFROT Y FIELT

rm(list = Is(all.names = TRUE))
instal |. packages (" Imtest™)
instal |. packages (“sandwich”)
instal |. packages ("tidyverse”)
instal |. packages ("boot”)
library (" Imtest”)

library (“sandwich™)



[ibrary ("tidyverse”)
library (boot)

BT —R2EERT 5

set. seed (777)

N <- 100000

id<- (1:100000)

age <- floor (rnorm(N, 60, 10))

sex <- rbinom(N, 1, 0.5)

[dl_base<-rnorm(N, 120+0. 1xage—1. 5%sex, 15)

CHDhistory<-rbinom(N, 1, 1/(1+exp(-(-6+0. 05xage—0. 5xsex+0. 01*|d|_base))))
statin_base<-rbinom(N, 1,

1/ (1+exp (- (-5. 6+0. 05*%age—0. 5xsex+0. 01*x|d|_base+1*CHDhistory))))

[dl_fol low<-rnorm(N, 120+0. 1xage-30%sex+0. 05%|d|_base+10%CHDhistory-20*statin_base, 15)
statin_follow<-rbinom(N, 1,

1/ (1+exp (- (-5+0. 05*age—-0. b*xsex+2*statin_base+0. 01 (ld|_base-100)+0. 03x (Id|_fol low-100) +
0. 2«CHDhistory))))

CHDevent<-rbinom(N, 1,

1/ (1+exp (- (-12-0. 2xstatin_base-0. 2xstatin_fol low-0. 05%statin_basexstatin_fol low+0. 1xage
-0. 5%sex+0. 01x1d|_base+0. 03«ld|_fol |ow+1*CHDhistory))))

data<-data. frame (id, age, sex, |dl_base, Idl_follow, CHDhistory, statin_base,
statin_follow, CHDevent)

summary (data)

#IPTW
iptw<{-function(d0, indices) {

d <- d0[indices, ]

B9 2EAHERHD

psmode | 1<{-gIm(statin_base "~ age+sex+|d|_base+CHDhistory,

data=d, family=binomial (link="1ogit”))

d$psi<-predict (psmodel1, type = “response”)

psmodel2<{-gIm(statin_base ~ 1, data=d, family=binomial (link="logit”))

d$ps2<-predict (psmodel2, type = “response”)

d$weightl <- ifelse(d$statin_base==1, d$ps2/d$pst1, (1-d$ps2)/(1-d$ps1))

#d$weight1[d$weight1>quantile (dfweightl, c¢(.99))1<- quantile(d$weightl, ¢(.99)) #i
E(ZI5 C Ttruncated %

#d$weight1[d$weighti<quantile (d§weightl, c(.01))1<- quantile(d$weightl, c(.01)) #i
E(ZI5 C Ttruncated %

N2 2EFEHEKD D .
psmode | 3<-gIm(statin_follow ~ age+sex+ld|_base+CHDhistory+Id|_fol low+statin_base,
data=d, family=binomial (link="1ogit”))

d$ps3<-predict (psmodel3, type = “response”)

psmodel4<-gIm(statin_follow ~ 1, data=d, family=binomial (Iink="logit”))

d$psd<-predict (psmodeld4, type = “response”)

d$weight2 <- ifelse(d$statin_follow==1, d$ps4/d$ps3, (1-d$ps4d)/(1-d$ps3))

#d¥weight2 [d$weight2>quantile (dfweight2, c¢(.99))1<- quantile(d$weight2, ¢(.99)) #i
E(ZI5 C Ttruncated %

#d$weight2 [d$weight2<quantile (d§weight2, ¢ (. 01))1<- quantile(d$weight2, c(.01)) #ih
E(ZI5 C Ttruncated %

#T1, T2ICHT HEHEKD D

weight<-d$weight1*xd$weight2

tthist (weight)

#summary (weight) X . )

#(EHZAplyLIz& ZICIRTER - FRBJBHTHESONS VAN TWEIANZHETET B)
/ mgdel(—glm(CHDevent statin_basexstatin_follow, data=d, family = poisson(link =

og ),

weights=weight)

#Return value
estimate_bt2 = exp (sum(coef (model) [c (' statin_follow )]))



estimate_bt1l = exp (sum(coef (model) [c (' statin_base’)]))

estimate_bt12 = exp (sum(coef (model) [c (' statin_base’, statin_follow ,
"statin_base:statin_follow )1))

return(c (bt2=estimate_bt2, btl=estimate_btl, bti12=estimate_bt12))

#7— bR b5y TETI ClZEHET %,
results_iptw <- boot (data=data, statistic=iptw, R=200)
mean_iptw <- results_iptw§t0
se_iptw <- c(sd(results_iptw$t[, 11), sd(results_iptw$t[, 2]), sd(results_iptw$t[, 3]))
[1_iptw <- mean_iptw — gnorm(0. 975) *se_iptw
ul_iptw <- mean_iptw + gnorm(0. 975) *se_iptw
bootstrap_iptw <- data. frame(cbind(c ("Statin-/+", “Statin+/-",
“Statin+/+"), mean_iptw, |l_iptw, ul_iptw))
bootstrap_iptw

#G-computations
gcomp =function(d0, indices) {

d <- d0[indices, ]

##Step 1. M (LDL follow) & Y (CHDevent) D FBIETILEZHEET S

d$statin_temp1<-d$statin_base

d$statin_temp2<-d§statin_fol low

reg M<-gIm(ldl_follow ~ age+sex+Id|_base+CHDhistory+statin_templ, data=d,
fami | y=gaussian)

d$ldl_temp<-d§Idl_follow

reg_Y<-glm(CHDevent ~ age+sex+ld|_base+CHDhistory+ld|_temp+statin_templ*statin_temp2,
data=d, family=binomial (link="logit”))

#Step2. F—ARZaAE—LT. REAFUHBROREZHLLEYHTS
datal<-data2<-data3<-data4<-d
AﬁéEZQFDWW(H%ﬁ%ﬁ)Ltw%MéEZQFDWW(1E%7¢D—)qué%

I:|data1:f3~~=,tatin_temp1=1
datal$statin_temp2=1
Ei@éx@a‘ymﬂ& (MZEBEE) LTWA/2BR2F VAR (1% 740—) LTLAEWL

52ta2$statin_temp1=1
data2$statin_temp2=0
i%iééxa?ymﬂ& (WFERAREE) LTULREWWE2ERIFURAR (1E%740—) LTWLWS

[

data3$statin_temp1=0

data3$statin_temp2=1
. L@Ex@a‘ymﬂ& (WFEREEE) LTOWREWWE2ERIFURR (1E&740—) LTULA
IZS

datad$statin_temp1=0

datad$statin_temp2=0

t4DODaAE—T—R2%HEET 5,

newdata<-rbind (datal, data?, data3, data4)

#Stepd: HEELI=T—A2 T, FILCEIYLETONE=RAEIFUORBROKREDEHLE, MEY ZHH
TFRT S

N<-nrow (d)

newdata$ld|_temp<-predict (reg_M, newdata=newdata)

newdata$pY<-rbinom (4N, size = 1, prob=1/(1+exp (- (predict (reg_Y, newdata=newdata)))))

%my:X?vﬂ%ﬁ&éht?@tﬁA@%ﬂﬁtﬁLf%b<%U%TBHEZ9?>W
IROREZEIFETIVICHTIIO THEHRNRZHET S
”lregy§o<—glm(pY statin_templxstatin_temp2, data=newdata, family = poisson(link =

og

#Step5: Return value .
reg _po_results <-coeftest(reg po, vcov. = vcovCL, cluster = "id)
estimate_bt2 = exp(reg_po_results[ statin_temp2, 1])



estimate_btl = exp(reg_po _results[ statin_templ’, 1])
estimate_bt12 = exp(reg_po_results[ statin_templ’, 1]

1]+ reg _po_results[ statin_templ:statin_temp2', 1])
return(c (bt2=estimate_bt2, btl=estimate_btl, bti12=estimate_bt12))

+reg_po_results[ statin_temp2’

#7— bR b5y TETI ClZEHET %,
results_gcomp <- boot(data=data, statistic=gcomp, R=200)
mean_gcomp <- results_gcomp$t0
se_gcomp <- c(sd(results_gcomp$t[, 1]1), sd(results_gcomp$t[, 2]),
sd(results_gcomp$t[, 31))
[1_gcomp <- mean_gcomp — agnorm(0. 975) *se_gcomp
ul_gcomp <- mean_gcomp + gnorm (0. 975)*se_gcomp
bootstrap_gcomp <- data. frame(cbind(c("Statin-/+", “Statin+/-",
“Statin+/+”), mean_gcomp, |l|_gcomp, ul_gcomp))
bootstrap_gcomp

1OEIZEROYT IV RKZZET
#

HOFEIEROT Y FIZLLTF

rm(list = Is(all.names = TRUE))

instal |. packages (“geepack”™)

instal |. packages ("broom™)

instal |. packages ("devtools™)

devtools::install_github(”"BS1125/CMAverse”)

#tinstal |. packages (“remotes”) #if the above code doesn’t work to install CMAverse
#remotes: :install_github (“LindaValeri/CMAverse”, force = TRUE)

library (“geepack™)
library ("broom”)
[ibrary ("CMAverse”)
#T7—2 E1ERT %
set. seed (777)
N <- 100000
ID<- (1:N)
C1 <-rbinom(N,1,0.3) #E-M confounder
C2 <-rbinom(N,1,0.3) #M-Y confounder
C3 <-rbinom(N,1,0.3) #E-Y confounder
E <-rbinom(N, 1, 1/(1+exp( (log(0.30/0.70) + log(2.0)*C1+ log(2.0)%*C3))))
M <- rblnom(N 1,1/ (1+exp (- (log (0. 20/0.80) + log(3.0)*E + log(2.0)*C1 + log(2.0)*C2))))
Y <-rbinom(N, 1, 1/ (1+exp (- (log (0. 03/0.97) + log(1.5)*E + log(1.5)*M
+ log(1.2)*MxE + log(3.0)*C2+ log(3.0)%*C3))))
d<-as. data. frame (cbind (C1, C2, C3 E,MY,ID))

summary (d)

i BlIRETIL

# Total effect

te_out<-glm(data=d,Y ~ E + C1+C3, family = binomial)
summary (te_out)

exp (cbind (OR=coef (te_out), confint (te_out)))

# Controlled direct effect

cde_out<-glm(data=d,Y " E + C1 + C2 +C3 + M + ExM, family = binomial)
summary (cde_out)

exp (cbind (OR=coef (cde_out), confint (cde_out)))

#Total effect of E: OR = 1.83872059
#Controlled direct effect of E: OR =1.47904848



ﬁ# CMAverse/Xw Hr— <
?ttps://bs1125.github.io/CMAverse/articles/overview.html#the—marginal—structural—model—

#
httgsi/{bs1125.github.io/CMAverse/articIes/single_mediator.html#the—marginal—structural
-mode | -
set. seed (123)
fit_msms <- cmest(data = d, model = “msm”, outcome = “Y”, exposure = “E”, #Marginal
Structure approach

mediator = “M”, basec = ¢("C1”, “C2”, “C3”), EMint = TRUE,

ereg = glm(E_" C1+C3, family = binomial (Iink="logit"), data = d),

yreg = gIm(Y ™ ExM, family = binomial (Iink="logit”), data = d),

mreg = list(glmM ~ E, family = binomial (Iink="logit”), data = d)),
o) wmnomreg = list(glm(M ~ E, family = binomial (link="logit”), data =

wmdenomreg = list(glmM ~ E+C1+C2, family = binomial (Iink="logit”),
data = d)),

astar = 0, a =1, mval = list(0),

estimation = “imputation”, inference = “bootstrap”, nboot = 2)

summary (fit_msms)

#Total effect of E: RR = 1.8233943

#Controlled direct effect of E: RR = 1.4421112

#See the summary output for other causal effects of interest

#t IPW7 Jo—F
#IPW for exposure
fitipwe<-glm(data=d,E ~ C1+C3, family = binomial)
d$p_e <- predict(fitipwe, d, type="response”)
fitipwen<-glm(data=d,E ~ 1, family = binomial)
d$p_en <- predict(fitipwen, d, type="response”)
d$sw_e<-ifelse (E==1, yes= d$p_en / d$p_e,
no= ifelse(E==0, yes= (1-d$p_en) / (1-d$p_e), no=NA))

#IPW for mediator
fitipwm<-glm(data=d,M ~ E+C1+C2+C3, family = binomial)
d$p_m <- predict(fitipwm, d, type="response”)
fitipwnn<-gIm(data=d,M ~ 1, family = binomial)
d$p_mn <- predict(fitipwmn, d, type="response”)
d$sw_m<-ifelse (M==1, yes=d$p_mn / d$p_m,

no= ifelse(M==0, yes= (1-d$p_mn) / (1-d$p_m), no=NA))
# Combine IPWs
d$sw_e_m<— dfsw_exd§sw_m

# Total effect of E
ms¢.§eE<— geeglm(

data = d,
weights = sw_e,
id = 1D,
family=binomial (I ink=logit),
) corstr = “independence”
summary (msm. te)
msm. te. out<{-broom: :tidy (x = msm. te, conf. int = TRUE)
exp (cbind (RR=msm. te. out[2, 2], msm. te. out[2,6:7]))

# Controlled direct effect
msm. cde <- geeglm(

Y 7 ExM,

data = d,

weights = sw_e_m,



id = 1D,
family=binomial (I ink=logit),
corstr = “independence”

summary (msm. cde)

msm. cde. out<-broom::tidy (x = msm.cde, conf. int = TRUE)
exp (cbind (RR=msm. cde. out[2, 2], msm. cde. out[2,6:7]))
#Total effect of E: RR = 1.81

#Controlled direct effect of E: RR = 1.44

H®EINEROTFIZET

#

HOFEI12ERO T Y FIZLLTF

HMERT LS\ Tr—CDA VA —)LEO—F
instal |. packages (“tableone”)

instal |. packages ("tidyverse”)

library (“tableone”)

[ibrary ("tidyverse”)

T — 32 DR

df1 <- data. frame(E = 1, D=1, Z=1, ID = 1:60)

df2 <- data. frame(E = 1, D=0, Z=1, ID = 61:100)

df3 <- data. frame(E = 0, D=1, Z=1, ID = 101:700)

df4 <- data. frame(E = 0, D=0, Z=1, ID = 701:1100)
df5 <- data. frame(E = 1, D=1, Z=0, ID = 1101:1140)
df6 <- data.frame(E = 1, D=0, Z=0, ID = 1141:2000)
df7 <- data. frame(E = 0, D=1, Z=0, ID = 2001:6400)
df8 <- data. frame(E = 0, D=0, Z=0, ID = 6401:101000)
df <- rbind(df1, df2, df3, df4, df5, df6, df7, df8)

HERRLT=T—2 DHER
summary (df)

IR DREEN—FT 5 & ZHER

CreateTableOne (vars = ¢ ("2, “D”), strata = ¢("E”), data = df, test=FALSE)
count <-addmargins (table (df$D, df$E))

print (count)

#t/NA 7 REAERFTDRR

RR<-(count[2, 2]/count[3, 2]) / (count[2, 1] /count[3, 11) %>% round(3)

print (paste ("7 7 X FHEHEIRR=", RR))

#texp (gIm(D”E, family=binomial (Iink = “log”), data=df) $coef) #glmZRH L \I=9

HNIBEO L= FUFIZE T H/N\A T RAERD ) R (RR)

AdjustedRR <-exp (glm(D"E+Z, family=binomial (link = “log”), data=df) $coef[2]) %>%
round(3)# HESHEL-HER i

print (paste ("/\4 7 RFAE%ZRR (XZE=5H%)=", AdjustedRR))

AdjustedRR1 <- exp(gIm(D"E, family=binomial (Iink =

“log”), data=df, subset=df$Z==1) §coef[2]) %>% round(3) H#Z=1IZ[R*E

print (paste (/N4 7 RFFAEERR (Z=1IZPR5E) =", Add justedRR1))

AdjustedRRO <- exp(gIm(D"E, family=binomial (link =

“log”), data=df, subset=df$7==0) $coef[2])%>% round (3) #Z=0IZFRE

print (paste ("/NA4 7 REAE%RR (Z=01ZBRE) =", AdjustedRR0))

#Bias formulaZ AAWWT YT VA EZEZR-EEDNA T A

rrdz <- 13.5
pz0 <- 0.01
pz1 <-0.1

bias <- ((rrdzxpzl + 1 - pz1) / (rrdz*pz0 + 1 - pz0)) # Bias formula



Adjusted2RR <- RR/bias %% round (3)
print (paste ("/\A4 7 R %RR=", Adjusted2RR))

HRRIEO T VA EEZ-EEDINA T ANH

rrdz <- 1:20

pz0 <- 0.01

pz1 <-1:30%0. 01

bias <- ((rrdzxpzl + 1 - pz1) / (rrdz*pz0 + 1 - pz0)) # Bias formula
Adjusted3RR <- (RR/bias) %>% round(3)

print (paste ("RRdz=", rrdz, “pz0=", pz0, “pz1=", pz1, ”:”, Adjusted3RR))

1OEI2ZEROY R ZET





