
PBC 자료

• Mayo Clinic trial in primary biliary
cirrhosis (PBC) of the liver conducted
between 1974 and 1984.

• 주요변수 : 생졲시간, trt(D-penicillamine 
and placebo), age, sex 외에 임상, 생화학
지표



filename inf 'c:\kim\yes\myweb\survival\pbc.dat';

data pbc ;

infile inf obs=312 ;

input n time delta trt age sex ascites hepa spider edema 

bili chol

albumin copper phosphat sgot trig platelet proth stage;

run;

data a;

set pbc;

* create dummy variables for edema levels ;

edema0_5=(edema=0.5);

edema1=(edema=1) ;

* change the trt value 1,2 to 0,1 ;

trt=-trt+2 ;

run;

proc phreg data=A;

model time*delta(0)=trt ;

run;



Model Information

Data Set                 WORK.A

Dependent Variable       time

Censoring Variable       delta

Censoring Value(s)       0

Ties Handling            BRESLOW

Number of Observations Read         312

Number of Observations Used         312

Summary of the Number of Event and Censored Values

Percent

Total       Event    Censored    Censored

312         125         187       59.94

Convergence Status

Convergence criterion (GCONV=1E-8) satisfied.

Model Fit Statistics

Without           With

Criterion     Covariates     Covariates

-2 LOG L        1279.960       1279.858

AIC             1279.960       1281.858

SBC             1279.960       1284.686



Testing Global Null Hypothesis: BETA=0

Test                 Chi-Square       DF     Pr > ChiSq

Likelihood Ratio         0.1017        1         0.7498

Score                    0.1017        1         0.7498

Wald                     0.1015        1         0.7500

Analysis of Maximum Likelihood Estimates

Parameter   Standard                         Hazard

Variable DF   Estimate      Error Chi-Square Pr > ChiSq    Ratio

trt       1    0.05709    0.17916     0.1015     0.7500    1.059

모든 BETA=0 ?

Trt=1(D-penicillamine)이 0에 비해서 위험율이 높지만 통계적인 유의성은 없다



proc phreg data=A;

model time*delta(0)=sex age edema trt bili  ;

run;

Analysis of Maximum Likelihood Estimates

Parameter   Standard                         Hazard

Variable DF   Estimate      Error Chi-Square Pr > ChiSq    Ratio

sex       1   -0.53783    0.24510     4.8152     0.0282    0.584

age       1    0.03569    0.00919    15.1007     0.0001    1.036

edema     1    1.64180    0.29641    30.6804     <.0001    5.164

trt       1    0.04519    0.18840     0.0575     0.8104    1.046

bili      1    0.12862    0.01451    78.5316     <.0001    1.137

Sex=0 for male 
1 for Female 

남성이, 연령이
많을수록
edema 점수가
높을수록 trt=1
이 bili level 높
을수록 => 위
험율이 커진다. 



proc phreg data=B;

model time*delta(0)=sex age edema

trt  stage2 stage3 stage4 logalb logproth 

logbili ;

run;

Parameter   Standard                         Hazard

Variable DF   Estimate      Error Chi-Square Pr > ChiSq    Ratio

sex       1   -0.42994    0.25705     2.7975     0.0944    0.651

age       1    0.02671    0.00950     7.9040     0.0049    1.027

edema     1    0.82139    0.30140     7.4272     0.0064    2.274

trt       1   -0.09556    0.18591     0.2642     0.6073    0.909

stage2    1    1.49319    1.05194     2.0149     0.1558    4.451

stage3    1    1.64658    1.02732     2.5689     0.1090    5.189

stage4    1    1.83441    1.02853     3.1810     0.0745    6.261

logalb    1   -2.78855    0.76963    13.1280     0.0003    0.062

logproth  1    3.12924    1.21316     6.6534     0.0099   22.857

logbili   1    0.83873    0.10175    67.9470     <.0001    2.313

남성이, 연령이 많을수록, edema 많을수록 trt=0이, stage가 후기일수록 albumin 
level 높을수록 , prothrombin time이 길수록, bili level이 높을 수록 위험이 커진다.  



proc phreg data=B;

model time*delta(0)=sex age edema

trt  stage2 stage3 stage4 logalb logproth 

logbili /selection=stepwis;

run;
The PHREG Procedure

Model Information

Data Set                 WORK.B

Dependent Variable       time

Censoring Variable       delta

Censoring Value(s)       0

Ties Handling            BRESLOW

Number of Observations Read         312

Number of Observations Used         312

Summary of the Number of Event and Censored Values

Percent

Total       Event    Censored    Censored

312         125         187       59.94



Step  1. Variable logbili is entered.  The model contains the following 
explanatory variables:     logbili

…….

Step  2. Variable logalb is entered.  The model contains the following 
explanatory variables:         logalb  logbili

…….

Step  3. Variable age is entered.  The model contains the following 
explanatory variables:     age  logalb  logbili

……..

Step  4. Variable logproth is entered.  The model contains the following 
explanatory variables:        age  logalb  logproth  logbili

……….

Step  5. Variable edema is entered.  The model contains the following 
explanatory variables:         age  edema  logalb  logproth  logbili

NOTE: No (additional) variables met the 0.05 level for entry

into the model.



Analysis of Maximum Likelihood Estimates

Parameter   Standard                         Hazard

Variable DF   Estimate      Error Chi-Square Pr > ChiSq    Ratio

age       1    0.03327    0.00866    14.7565     0.0001    1.034

edema     1    0.78470    0.29913     6.8814     0.0087    2.192

logalb    1   -3.05332    0.72408    17.7818     <.0001    0.047

logproth  1    3.01567    1.02380     8.6764     0.0032   20.403

logbili   1    0.87921    0.09873    79.2980     <.0001    2.409

Summary of Stepwise Selection

Variable      Number      Score       Wald

Step Entered  Removed    In   Chi-Square Chi-Square Pr > ChiSq

1 logbili                1   159.0619      .         <.0001

2 logalb                 2    34.1169      .         <.0001

3 age                    3    18.2606      .         <.0001

4 logproth               4    13.1135      .         0.0003

5 edema                  5     7.0129      .         0.0081
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문) 다른 조건들이 동일하다고 핛 때 연령이 10세 증가하면 위험율이 얼마
나 증가하는가 ?
답) 로그 위험율이 0.03327*10 증가핚다. 

위험율은 exp(0.03327*10)=1.395배, 즉 39.5% 증가핚다. 

문) 다른 조건들이 동일하다고 핛 때 연령이 20세 증가하면 위험율이 얼마
나 증가하는가 ?
답) 로그 위험율이 0.03327*20 증가핚다. 

위험율은 exp(0.03327*20)=1.945배, 즉 94.5% 증가핚다. 

문) 다른 조건들이 동일하다고 핛 때 Edema=1 인 경우는 0인 경우에 비
해서 위험율이 얼마나 증가하는가 ?
답) 로그위험율이 0.7847 증가핚다. 

위험율이 exp(0.7847)=2.19 배 증가핚다. 

문) 다른 조건들이 동일하다고 핛 때 Edema=1 인 경우는 0.5 인 경우에
비해서 위험율이 얼마나 증가하는가 ?
답) 로그위험율이 0.7847*0.5 증가핚다. 

위험율이 exp(0.7847)=1.48 배 증가핚다. 



0log ( ) log ( ) 0.03327 0.78470 3.05332*log

              3.01567 log 0.87921 log

h t h t AGE EDEMA alb

proth alb

   

 


 

 
문) 다른 조건들이 동일하다고 핛 때 Edema=0.5 인 경우는 0 인 경우에
비해서 위험율이 얼마나 증가하는가 ?
답) 로그위험율이 0.7847*0.5 증가핚다. 

위험율이 exp(0.7847)=1.48 배 증가핚다. 

proc phreg data=B;
model time*delta(0)= age edema0_5 edema1 

logalb logproth logbili ;
run;

Parameter   Standard                         Hazard
Variable DF   Estimate      Error Chi-Square Pr > ChiSq    Ratio

age       1    0.03404    0.00868    15.3719     <.0001    1.035
edema0_5  1    0.12112    0.27498     0.1940     0.6596    1.129
edema1    1    0.91055    0.30718     8.7867     0.0030    2.486
logalb    1   -3.07039    0.72567    17.9023     <.0001    0.046
logproth  1    3.00085    1.03325     8.4349     0.0037   20.103
logbili   1    0.87707    0.09920    78.1772     <.0001    2.404



이 모형에서
edema 0.5와 0(reference)의 차이는 0.12112  
edema 1과 0(reference)의 차이는 0.91055 그러므로
edema 0.5와 1의 차이는 0.91055-0.12112=0.78943

그 전의 모형에서는
edema 0.5와 0의 차이는 0.78470/2=0.39235
edema 0.5와 1의 차이는 0.78470/2=0.39235
Edema 0 과 1의 차이는 0.78470

0 1
edema

Log(h)

p=0.0087



이 모형에서
edema 0.5와 0(reference)의 차이는 0.12112  
edema 1과 0(reference)의 차이는 0.91055 그러므로
edema 0.5와 1의 차이는 0.91055-0.12112=0.78943

그 전의 모형에서는
edema 0.5와 0의 차이는 0.78470/2=0.39235
edema 0.5와 1의 차이는 0.78470/2=0.39235
Edema 0 과 1의 차이는 0.78470

0 1
edema

Log(h)

p=0.6596

p=0.0330



proc phreg data=B;

model time*delta(0)=trt age edema

bili  logalb logproth logbili;

strata sex ;

baseline out=c survival=s loglogs=lls ;

run;

proc gplot data=c;

plot lls*time=sex;

symbol1 i=join c=black line=1 ;

symbol2 i=join c=black line=2 ;

run;
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SAS PROC PHREG를 이용한 Stepwise Regression
http://support.sas.com/onlinedoc/913/docMainpage.jsp
Data from a study on multiple myeloma in which researchers t
reated 65 patients with alkylating agents.

data Myeloma;
input Time VStatus LogBUN HGB Platelet Age LogWBC Frac

LogPBM Protein SCalc;
label Time='Survival Time'

VStatus='0=Alive 1=Dead';
datalines;

1.25  1  2.2175   9.4  1  67  3.6628  1  1.9542  12  10
1.25  1  1.9395  12.0  1  38  3.9868  1  1.9542  20  18
2.00  1  1.5185   9.8  1  81  3.8751  1  2.0000   2  15
2.00  1  1.7482  11.3  0  75  3.8062  1  1.2553   0  12
2.00  1  1.3010   5.1  0  57  3.7243  1  2.0000   3   9
3.00  1  1.5441   6.7  1  46  4.4757  0  1.9345  12  10

생략

proc phreg data=Myeloma; model Time*VStatus(0)=LogBUN HG
B Platelet Age LogWBC Frac LogPBM Protein SCalc / selection=s
tepwise slentry=0.25 slstay=0.15 details; run;

http://support.sas.com/onlinedoc/913/docMainpage.jsp


Model Information

Data Set                 WORK.MYELOMA
Dependent Variable       Time             Survival Time
Censoring Variable       VStatus 0=Alive 1=Dead
Censoring Value(s)       0
Ties Handling            BRESLOW

Number of Observations Read          65
Number of Observations Used          65

Summary of the Number of Event and Censored Values

Percent
Total       Event    Censored    Censored

65          48          17       26.15

Analysis of Variables Not in the Model

Score
Variable    Chi-Square    Pr > ChiSq

LogBUN 8.5164        0.0035
HGB             5.0664        0.0244
Platelet        3.1816        0.0745
Age             0.0183        0.8924
LogWBC 0.5658        0.4519
Frac 0.9151        0.3388
LogPBM 0.5846        0.4445
Protein         0.1466        0.7018
SCalc 1.1109        0.2919

Residual Chi-Square Test

Chi-Square       DF     Pr > ChiSq

18.4550        9         0.0302

Step  1. Variable LogBUN is entered.  The model contains the following
explanatory variables:

LogBUN
Convergence Status

Convergence criterion (GCONV=1E-8) satisfied.
Model Fit Statistics

Without           With
Criterion     Covariates     Covariates

-2 LOG L         309.716        301.959
AIC              309.716        303.959
SBC              309.716        305.830

Testing Global Null Hypothesis: BETA=0

Test                 Chi-Square       DF     Pr > ChiSq

Likelihood Ratio         7.7572        1         0.0053
Score                    8.5164        1         0.0035
Wald                     8.3392        1         0.0039

Analysis of Maximum Likelihood Estimates

Parameter    Standard                            Hazard
Variable  DF    Estimate       Error  Chi-Square  Pr > ChiSq     Ratio

LogBUN 1     1.74595     0.60460      8.3392      0.0039     5.731

Analysis of Variables Not in the Model
Score

Variable    Chi-Square    Pr > ChiSq

HGB             4.3468        0.0371
Platelet        2.0183        0.1554
Age             0.7159        0.3975
LogWBC 0.0704        0.7908
Frac 1.0354        0.3089
LogPBM 1.0334        0.3094
Protein         0.5214        0.4703
SCalc 1.4150        0.2342



Residual Chi-Square Test

Chi-Square       DF     Pr > ChiSq
9.3164        8         0.3163

Step  2. Variable HGB is entered.  The model contains the following
explanatory variables:

LogBUN HGB
Convergence Status

Convergence criterion (GCONV=1E-8) satisfied.
Model Fit Statistics

Without           With
Criterion     Covariates     Covariates

-2 LOG L         309.716        297.767
AIC              309.716        301.767
SBC              309.716        305.509

Testing Global Null Hypothesis: BETA=0

Test                 Chi-Square       DF     Pr > ChiSq

Likelihood Ratio        11.9493        2         0.0025
Score                   12.7252        2         0.0017
Wald                    12.1900        2         0.0023

Analysis of Maximum Likelihood Estimates

Parameter    Standard                            Hazard
Variable  DF    Estimate       Error  Chi-Square  Pr > ChiSq     Ratio

LogBUN 1     1.67440     0.61209      7.4833      0.0062     5.336
HGB        1    -0.11899     0.05751      4.2811      0.0385     0.888

Analysis of Variables Not in the Model
Score

Variable    Chi-Square    Pr > ChiSq

Platelet        0.2266        0.6341
Age             1.3508        0.2451
LogWBC 0.3785        0.5384
Frac 1.0491        0.3057
LogPBM 0.6741        0.4116
Protein         0.6592        0.4168
SCalc 1.8225        0.1770

Residual Chi-Square Test
Chi-Square       DF     Pr > ChiSq

5.3635        7         0.6157
Step  3. Variable SCalc is entered.  The model contains the 
following

explanatory variables:
LogBUN HGB  SCalc

Convergence Status
Convergence criterion (GCONV=1E-8) satisfied.

Model Fit Statistics

Without           With
Criterion     Covariates     Covariates

-2 LOG L         309.716        296.078
AIC              309.716        302.078
SBC              309.716        307.692

Testing Global Null Hypothesis: BETA=0

Test                 Chi-Square       DF     Pr > ChiSq

Likelihood Ratio        13.6377        3         0.0034
Score                   15.3053        3         0.0016
Wald                    14.4542        3         0.0023



Analysis of Maximum Likelihood Estimates

Parameter    Standard                            Hazard
Variable  DF    Estimate       Error  Chi-Square  Pr > ChiSq     Ratio

LogBUN 1     1.63593     0.62359      6.8822      0.0087     5.134
HGB        1    -0.12643     0.05868      4.6419      0.0312     0.881
SCalc      1     0.13286     0.09868      1.8127      0.1782     1.142

Step  4. Variable SCalc is removed.  The model contains the following
explanatory variables:

LogBUN HGB

Convergence criterion (GCONV=1E-8) satisfied.
Model Fit Statistics

Without           With
Criterion     Covariates     Covariates

-2 LOG L         309.716        297.767
AIC              309.716        301.767
SBC              309.716        305.509

Testing Global Null Hypothesis: BETA=0

Test                 Chi-Square       DF     Pr > ChiSq

Likelihood Ratio        11.9493        2         0.0025
Score                   12.7252        2         0.0017
Wald                    12.1900        2         0.0023

Analysis of Maximum Likelihood Estimates

Parameter    Standard                            Hazard
Variable  DF    Estimate       Error  Chi-Square  Pr > ChiSq     Ratio

LogBUN 1     1.67440     0.61209      7.4833      0.0062     5.336
HGB        1    -0.11899     0.05751      4.2811      0.0385     0.888

The PHREG Procedure
Analysis of Variables Not in the Model

Score
Variable    Chi-Square    Pr > ChiSq

Platelet        0.2266        0.6341
Age             1.3508        0.2451
LogWBC 0.3785        0.5384
Frac 1.0491        0.3057
LogPBM 0.6741        0.4116
Protein         0.6592        0.4168
SCalc 1.8225        0.1770

Residual Chi-Square Test
Chi-Square       DF     Pr > ChiSq

5.3635        7         0.6157

NOTE: Model building terminates because the variable to be entered is the
variable that was removed in the last step.

Summary of Stepwise Selection

Variable         Number        Score         Wald
Step   Entered    Removed      In     Chi-Square   Chi-Square   Pr > ChiSq

1   LogBUN 1       8.5164        .           0.0035
2   HGB                        2       4.3468        .           0.0371
3   SCalc                      3       1.8225        .           0.1770
4              SCalc           2        .           1.8127       0.1782



Cox 모형

• 생졲자료에서 다른 변수들의 효과를 보정핚 후
trt효과를 볼 수 있는 가장 대표적인 통계모형

• Cox 모형의 결과는 HR (위험율)로 해석함

• 비례가정은 반드시 확인하는 것이 원칙임 -> 비
례가정이 만족되지 않을 경우 time dependent 
covariate approach (예.Extended Cox 모형 )



시간형 결과의 비교 (생존분석 이용)

비모수적 방법 (로그순위 검정 이용)

• 단형할당의 경우 총 사건수

• 예) 검정력 90%를 가지고 위험비 1.75를 95% 유의수준

의 양쪽 검정으로 위험비 1로부터 유의하게 감지할 수 있

는 검정을 위해서는

• 만약 30%가 실험 종료까지 사건이 발생하지 않는다면
(event free) (중도절단비, censoring rate=30%),

총표본수는 141/0.30=202로 주어진다.
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• 표7. 로그 순위 검정을 이용한 비교를 위해 필요한 (두
집단의) 총표본수 표 (위:모수적, 아래:비모수적 방법)

β=0.1 β=0.2

⊿ 양측 α=0.05 α=0.10 α=0.05 α=0.10
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피험자수 계산
시간형 결과의 비교 (생존분석 이용)

모수적 방법 (지수분포 이용)

• 총 사건수

• 예) 검정력 90%를 가지고 위험비 2.0을 95% 유의수준의
양쪽 검정으로 유의하게 감지할 수 있는 검정을 위해서
는

즉 실험군 비교군 각각 44개의사건이 필요하게 된다.

표7 과 동일한 결과
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R을 이용한 생존분석
> library("HSAUR")

요구된 패키지 lattice를 로드중입니다

요구된 패키지 scatterplot3d를 로드중입니다

> library("survival")

> library("coin")

> data("glioma", package="coin")

> library("survival")

> dim(glioma)

[1] 37  7

> glioma[1:10,]

no. age    sex histology group event time

1    1  41 Female    Grade3   RIT  TRUE   53

2    2  45 Female    Grade3   RIT FALSE   28

3    3  48   Male    Grade3   RIT FALSE   69

4    4  54   Male    Grade3   RIT FALSE   58

5    5  40 Female    Grade3   RIT FALSE   54

6    6  31   Male    Grade3   RIT  TRUE   25

7    7  53   Male    Grade3   RIT FALSE   51

8    8  49   Male    Grade3   RIT FALSE   61

9    9  36   Male    Grade3   RIT FALSE   57

10  10  52   Male    Grade3   RIT FALSE   57

> g3 <- subset(glioma, histology == "Grade3")

> layout(matrix(1:2, ncol = 2))

> plot(survfit(Surv(time, event) ~ group, data = g3),

+  main = "Grade III Glioma", lty = c(2, 1),

+  ylab = "Probability", xlab = "Survival Time in Month",

+  legend.bty = "y", legend.text = c("Control", "Treated")

+  )

> # legend.bty  =  legend box 

> 

> g4 <- subset(glioma, histology == "GBM")

> plot(survfit(Surv(time, event) ~ group, data = g4),

+  main = "Grade IV Glioma", ylab = "Probability",

+  lty = c(2, 1), xlab = "Survival Time in Month",

+  xlim = c(0, max(glioma$time) * 1.05))





> library("ipred")

요구된 패키지 rpart를 로드중입니다

요구된 패키지 mlbench를 로드중입니다

요구된 패키지 nnet를 로드중입니다

요구된 패키지 class를 로드중입니다

> data("GBSG2", package = "ipred")

> GBSG2[1:10,]; dim(GBSG2)

horTh age menostat tsize tgrade pnodes progrec estrec time cens

1     no  70     Post    21     II      3      48     66 1814    1

2    yes  56     Post    12     II      7      61     77 2018    1

3    yes  58     Post    35     II      9      52    271  712    1

4    yes  59     Post    17     II      4      60     29 1807    1

5     no  73     Post    35     II      1      26     65  772    1

6     no  32      Pre    57    III     24       0     13  448    1

7    yes  59     Post     8     II      2     181      0 2172    0

8     no  65     Post    16     II      1     192     25 2161    0

9     no  80     Post    39     II     30       0     59  471    1

10    no  66     Post    18     II      7       0      3 2014    0

[1] 686  10

> layout(matrix(1:1, ncol = 1))

> plot(survfit(Surv(time, cens) ~ horTh, data = GBSG2),

+  lty = 1:2, mark.time = FALSE, ylab = "Probability",

+  xlab = "Survival Time in Days")

> legend(250, 0.2, legend = c("yes", "no"), lty = c(2, 1),

+  title = "Hormonal Therapy", bty = "n")





> GBSG2_coxph <- coxph(Surv(time, cens) ~ ., data = GBSG2)

> summary(GBSG2_coxph)

Call:

coxph(formula = Surv(time, cens) ~ ., data = GBSG2)

n= 686 

coef exp(coef) se(coef)      z       p

horThyes     -0.346278     0.707 0.129075 -2.683 7.3e-03

age          -0.009459     0.991 0.009301 -1.017 3.1e-01

menostatPost  0.258445     1.295 0.183476  1.409 1.6e-01

tsize         0.007796     1.008 0.003939  1.979 4.8e-02

tgrade.L      0.551299     1.736 0.189844  2.904 3.7e-03

tgrade.Q     -0.201091     0.818 0.121965 -1.649 9.9e-02

pnodes        0.048789     1.050 0.007447  6.551 5.7e-11

progrec      -0.002217     0.998 0.000574 -3.866 1.1e-04

estrec        0.000197     1.000 0.000450  0.438 6.6e-01

exp(coef) exp(-coef) lower .95 upper .95

horThyes         0.707      1.414     0.549     0.911

age              0.991      1.010     0.973     1.009

menostatPost     1.295      0.772     0.904     1.855

tsize            1.008      0.992     1.000     1.016

tgrade.L         1.736      0.576     1.196     2.518

tgrade.Q         0.818      1.223     0.644     1.039

pnodes           1.050      0.952     1.035     1.065

progrec          0.998      1.002     0.997     0.999

estrec           1.000      1.000     0.999     1.001

Rsquare= 0.142   (max possible= 0.995 )

Likelihood ratio test= 105  on 9 df,   p=0

Wald test            = 115  on 9 df,   p=0

Score (logrank) test = 121  on 9 df,   p=0

> ci <- confint(GBSG2_coxph)

> exp(cbind(coef(GBSG2_coxph), ci))["horThyes",]

2.5 %    97.5 % 

0.7073155 0.5492178 0.9109233 

>> # proportional assumption check #  

> GBSG2_zph <- cox.zph(GBSG2_coxph)

> GBSG2_zph

rho    chisq p

horThyes -2.54e-02 1.96e-01 0.65778

age           9.40e-02 2.96e+00 0.08552

menostatPost -1.19e-05 3.75e-08 0.99985

tsize -2.50e-02 1.88e-01 0.66436

tgrade.L -1.30e-01 4.85e+00 0.02772

tgrade.Q 3.22e-03 3.14e-03 0.95530

pnodes 5.84e-02 5.98e-01 0.43941

progrec 5.65e-02 1.20e+00 0.27351

estrec 5.46e-02 1.03e+00 0.30967

GLOBAL              NA 2.27e+01 0.00695

> # some evidence of time varying effects for age and tumor grading 

> plot(GBSG2_zph, var = "age")





> layout(matrix(1:3, ncol = 3))

>  res <- residuals(GBSG2_coxph)

> plot(res ~ age, data = GBSG2, ylim = c(-2.5, 1.5),

+  pch = ".", ylab = "Martingale Residuals")

> abline(h = 0, lty = 3)

> plot(res ~ pnodes, data = GBSG2, ylim = c(-2.5, 1.5),

+  pch = ".", ylab = "")

> abline(h = 0, lty = 3)

> plot(res ~ log(progrec), data = GBSG2, ylim = c(-2.5, 1.5),

+  pch = ".", ylab = "")

> abline(h = 0, lty = 3)

library("party")

GBSG2_ctree <- ctree(Surv(time, cens) ~ ., data = GBSG2)

layout(matrix(1:1, ncol = 1))

plot(GBSG2_ctree)





생졲자료분석 요약
1. 생졲율 산출

1. 생명표법: 표본수가 많을 때 (>50) 
2. Kaplan-Meier method: 표본수가 적을 때

(< 50)

2. 생졲율비교Mantel-Haenszel method
1. Mantel-Haenszel method
2. Log-rank method
3. Gehan’s generalized Wilcoxon  

3. 생졲기간에 영향을 주는 인자에 대핚
HR 추정
Cox proportional Hazard model

1. 단변량 분석 (평
균, 표준편차, 비
율 등 계산)

2. t-test , chi-
square test (두
집단 비교)

3. 회귀분석, 로지스
틱회귀분석 (다른
변인들의 효과를
보정핚 후의 주변
수효과)



김호

서울대학교 보건대학원

hokim@snu.ac.kr

http://   plaza.snu. ac.kr/ ~hokim

-> 열린강의실 -> 수업외 자료방 -> 

의학연구자료의 생졲분석법


