Supplement table1: Propensity score parameter list
	the variables used in calculating the propensity score
	Age, IA size, AR, angle, SR, Aneurysm location, CMBs, gender, atherosclerosis, hyperlipidemia, CAD, current smoker and drinker, willis variation, shape, Neck status, hypertension, duration of diabetes.

	Propensity scoring algorithm
	Logistic regression model

	C-statistical
	0.822

	Matching method
	Greedy matching within specified caliper distances

	Distance metric
	0.05

	Matching ratio
	(unruptured IA)1:1 (ruptured IA)

	Use of replacement
	With replacement

	Matching sample size
	Unruptured IA: 64 cases
	Total:128

	
	   Ruptured IA: 64 cases
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Supplemental Figure1: The flowchart of patients selection


























[image: supplemental figure1]
Supplemental figure 2: The matching illustration of PSM























Part of R codes 

setgam<-function(fml,yi,wdtmp) {
  if (ydist[yi]=="") ydist[yi]<-"gaussian"
  if (ydist[yi]=="exact") ydist[yi]<-"binomial"
  if (ydist[yi]=="breslow") ydist[yi]<-"binomial"
  if (ydist[yi]=="gaussian") mdl<-try(gam(formula(fml),weights=wdtmp$weights,data=wdtmp, family=gaussian(link="identity")))
  if (ydist[yi]=="binomial") mdl<-try(gam(formula(fml),weights=wdtmp$weights,data=wdtmp, family=binomial(link="logit")))
  if (ydist[yi]=="poisson") mdl<-try(gam(formula(fml),weights=wdtmp$weights,data=wdtmp, family=poisson(link="log")))
  if (ydist[yi]=="gamma") mdl<-try(gam(formula(fml),weights=wdtmp$weights,data=wdtmp, family=Gamma(link="inverse")))
  if (ydist[yi]=="negbin") mdl<-try(gam(formula(fml),weights=wdtmp$weights,data=wdtmp, family=negbin(c(1,10), link="log")))
  return(mdl)
}
setgee<-function(fml,yi, wdtmp) {
  if (ydist[yi]=="") ydist[yi]<-"gaussian"
  if (ydist[yi]=="exact") ydist[yi]<-"binomial"
  if (ydist[yi]=="breslow") ydist[yi]<-"binomial"
  if (ydist[yi]=="gaussian") md<-try(geeglm(formula(fml),id=wdtmp[,subjvname],corstr=gee.TYPE,family="gaussian",weights=wdtmp$weights,data=wdtmp))
  if (ydist[yi]=="binomial") md<-try(geeglm(formula(fml),id=wdtmp[,subjvname],corstr=gee.TYPE,family="binomial",weights=wdtmp$weights,data=wdtmp))
  if (ydist[yi]=="poisson") md<-try(geeglm(formula(fml),id=wdtmp[,subjvname],corstr=gee.TYPE,family="poisson",weights=wdtmp$weights,data=wdtmp))
  if (ydist[yi]=="gamma") md<-try(geeglm(formula(fml),id=wdtmp[,subjvname],corstr=gee.TYPE,family="Gamma",weights=wdtmp$weights,data=wdtmp))
  if (ydist[yi]=="negbin") md<-try(geeglm.nb(formula(fml),id=wdtmp[,subjvname],corstr=gee.TYPE,weights=wdtmp$weights,data=wdtmp))
  return(md)
}
setglm<-function(fml,yi, wdtmp) {
  if (ydist[yi]=="") ydist[yi]<-"gaussian"
  if (ydist[yi]=="exact") ydist[yi]<-"binomial"
  if (ydist[yi]=="breslow") ydist[yi]<-"binomial"
  if (ydist[yi]=="gaussian") md<-try(glm(formula(fml),family="gaussian",weights=wdtmp$weights,data=wdtmp))
  if (ydist[yi]=="binomial") md<-try(glm(formula(fml),family="binomial",weights=wdtmp$weights,data=wdtmp))
  if (ydist[yi]=="poisson") md<-try(glm(formula(fml),family="poisson",weights=wdtmp$weights,data=wdtmp))
  if (ydist[yi]=="gamma") md<-try(glm(formula(fml),family="Gamma",weights=wdtmp$weights,data=wdtmp))
  if (ydist[yi]=="negbin") md<-try(glm.nb(formula(fml),weights=wdtmp$weights,data=wdtmp))
  return(md)
}
get.tpval<-function(i,j,fmladj,opt,wdtmp) {
  xTMP <- wdtmp[,xvname[j]]
  tmp.ss<-seq(0.05,0.95,0.05)
  tp<-quantile(xTMP,probs=tmp.ss,na.rm=TRUE) 
  tmp.llk<-rep(NA,length(tmp.ss))
  fml<-paste(yvname[i],"~",xvname[j],"+tmp.X",fmladj)
  for (k in (1:length(tmp.ss))) {
    tmp.X<-(xTMP > tp[k])*(xTMP-tp[k]); wdtmp1<-cbind(wdtmp,tmp.X)
    if (opt=="glm" | opt=="gee") tmp.mdl<-setglm(fml, i, wdtmp1);
    if (opt=="gam") tmp.mdl<-setgam(fml, i, wdtmp1);
    tmp.llk[k]<-logLik(tmp.mdl)
    rm(wdtmp1, tmp.X)
  }
  tp1<-tmp.ss[which.max(tmp.llk)]
  tp2.min = tp1 - 0.04
  tp2.max = tp1 + 0.04
  if (tp2.min<0.05) {tp2.min=0.05}
  if (tp2.max>0.95) {tp2.max=0.95}
  tp.pctlrange<-quantile(xTMP,probs=c(tp2.min,tp2.max),na.rm=TRUE)
  tp.range<-unique(xTMP[xTMP>tp.pctlrange[1] & xTMP<tp.pctlrange[2]])
  while (length(tp.range)>5) {
    tmp.pct3<-quantile(tp.range,probs=c(0,0.25,0.5,0.75,1),type=3)
    tmp.llk3<-rep(NA,3)
    for (k in (2:4)) {
      tmp.X<-(xTMP>tmp.pct3[k])*(xTMP-tmp.pct3[k]); wdtmp1<-cbind(wdtmp,tmp.X)
      if (opt=="glm" | opt=="gee") tmp.mdl<-setglm(fml, i, wdtmp1);
      if (opt=="gam") tmp.mdl<-setgam(fml, i, wdtmp1);
      tmp.llk3[k-1]<-logLik(tmp.mdl)
      rm(wdtmp1, tmp.X)
     }
     tmp.min3<-which.max(tmp.llk3)
     tp.range<-tp.range[tp.range>=tmp.pct3[tmp.min3] & tp.range<=tmp.pct3[tmp.min3+2]]
  }
  if (length(tp.range)>0) {
    if (length(tp.range)==1) {tp.val=tp.range[1];} else {
      tmp.llk<-rep(NA,length(tp.range))
      for (k in (1:length(tp.range))) {
         tmp.X<-(xTMP>tp.range[k])*(xTMP-tp.range[k]); wdtmp1<-cbind(wdtmp,tmp.X)
         if (opt=="glm" | opt=="gee") tmp.mdl<-setglm(fml, i, wdtmp1); 
         if (opt=="gam") tmp.mdl<-setgam(fml, i, wdtmp1); 
         tmp.llk[k]<-logLik(tmp.mdl)
         rm(wdtmp1, tmp.X)
      }
      tp.val<-tp.range[which.max(tmp.llk)]
    }
  } else { tp.val<-tp.pctlrange[1];}
  return(round(tp.val,dec));
}

yvname<-c('Y1', 'Y2');
ydist<-c('gaussian','gaussian');  
xvname<-c('X1', 'X2');
fmladj = "+ Z1 + Z2";
for （i in 1:2) {
  for (j in 1:2) {
    tpij <- get.tpval(i, j, fmladj, 'glm', mydata);
  }
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