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1. CoxOODOOoDooood

Cox00DDOOO0DDOO (Cox proportional hazards model) 0000000000

h(t) = ho(t) exp(B1z1 + - - - + Brw) (1)

0000000000 00000000000 k() 0000000 exp(x;8)000000000000DO
O00000Oh()0ODO0DO0OODO0OODO0OO0O0OO0OODOO0ODOODOODOOO0OO0ODOODOUOODOODODOOOOD
0000000000000 00O0o0000oO000OO0O00DOLOOpBUUOOOO0DDOOOODODOOOO
O0000O0CoxOOO0OOO0OOO0OOOOO0OO0OOOO0O0O0O0OO0O0OO0OO0OoOoOOooUoooO
O00Ostcox0000O hy(t) 00DODDOD0OODDODODODOD postestimation 00000 predict 00
0000000000000 0000D00000 S(#) 000000000 Hy(t))OooOooooooooo

ooooo1oo00
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B predict - Prediction after estimation

Main i
Mew variable name: Mew variable type:
| ﬂl:ﬁt W
Produce:
(®) Hazard ratio (relative hazard) () Deviance residuals
() Linear prediction (D) Likelihood displacement values
i) Standard error of the linear prediction () Lnax measures of influence
() Baseline survivor function () Log-frailties
i) Baseline cumulative hazard function () Efficient score residuals
i) Baseline hazard contributions () DFBETA measures of influence
i) Martingale residuals () Schoenfeld residuals
i) Cox-Snell residuals () Scaled Schoenfeld residuals
[l Ignore offset variable (if any) Observation-level results
alcl Concel | submi

O 1 predict0O00O0O0O

00000 strataQ) DO0OO0OO0OO0OO0OO0ODOOOOOOOO
hi(t) = hoi(t) exp(Brz1 + - + Bra) (2)

ooooooooooooooooooooooobD«Oo000OO00bOO00oooooooooooooooo
0000000000000 0MDO00 exp(x;8)00000000000D000O000ODOOO0O0OOD
ooo

000 shared) 000000000000 OOODOODOODOODODOO

hij(t) = ho(t)c; exp(x;3) (3)
000000000y, =loge; 0ODODOODODO @B)OO

hij(t) = ho(t) exp(xi; B + v;) (4)

0000000000000 000000000 (random effects) 000000000000 OOO frailty
0000000 DO (shared frailty model) 00000000000 +00000000000 100000 y
oobooocooobooooboooooboOoOooboOoOobooOoOoooooOon
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2. 000000
> Example 1: OO00O00O0OO0OOOOO

[ST] stcox 0 Example 100 Example 000000 kva.dta0 00000000000 O0OO0O

. use http://www.stata-press.com/data/r17/kva.dta *!

(Generator experiment)
000o00000o0o0o0o0ooOo0oooo0oooooooooo

. list failtime load bearings *2

failtimeBERERloadBERRbearings

EE1.
BEE2.
EE3. : ?
BR4 . PIEIE1 2 2RRRRE 2 OBEEEERERRR L
BERS. RREEER8ARRRRR2 SERERRREREERO

EE6 . EIRIRIRIE100RRRIRIE2 SEIRE
BEE7.
EES8.
EE9.
@10.

EEEEKE

E11.
E12.

load JOOO0O0OOODOVvearings U0 0000000000000 OO0OODOOOOOOOO0OOOOOC
failtime OO0 0000000000000 OCOO0O0COO0O0O0O00DOO0O00D0OO failtimeOOOODOO
gboobOdbD stset000000ooOoboobobObOOOOO

. st

Blst
BE>BstsetBfailtime,

SurvivalBtimeBdataBsettings

B[R BRERFailureBlevent: (assumedBtolfailblatBtime=failtime)
Observeditimelinterval: (0,Bfailtime]
ExitBonBlorEbefore: failure

*1 0000000File > Example Datasets > Stata 17 manual datasets 0 O O O Survival Analysis Reference Manual [ST] O
stcox DOOOOO0OO0OOOOOO
*2 0000000 Data > Describe data > List data
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000000000 stcox000DDO0O0ODO0OOOOODD (I)0D0D0OO00OO0OODDOO zq =loadday =

bearings U0 000000

. stset, noshow

e Statistics > Survival analysis > Regression models > Cox proportional hazards (PH) model O O O

e Model OO : Independent variables: load bearings

B stcox - Cox proportional hazards model

Model  Timevarying by/if/in  SE/Robust Reporting Maximization

Independent variables:
Ioad bearings

[ Fit model without covariates

Offset variable:

alcls Gonce

Survival settings...

Options Methed to handle tied failures
Strata |D variables: @ Breslow
- () Efren
Shared frailty |D variable: (C) Exact marginal likelihood
e (C) Exact partial likelihood

e

Submit

02 stcoxOOUOODO- Model OO

.BstcoxBloadBbearings

Iterationk0:EREElogklikelihoodE= [20.274897

Iteration@l:EERlogRlikelihoodiE= [10.515114
Iterationi2:RREElogRlikelihoodi= [8.8700259
Iteration®3:EREFlogllikelihoodE= @8.5915211
Iteration4:RERlogRlikelihoodil= E8.5778991
IterationB5:EERlogRlikelihoodi= [ER8.577853
RefiningBestimates:

Iterationi0:RERlogRAlikelihoodil= BER8.577853
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CoxBlregressionBwithEBreslowEmethodEforkties

No.BoflsubjectsiE= BE12 NumberZlofEobsk= ERER12
No.BofBfailuresk= 12
TimeBlatBriskBRER= 896

LREchi2 (2)BRRER= E23.39
LogBllikelihoodkl= R8.577853 ProbB>Bichi2FFF= ©.0000

FEREEEEEEE t |EHaz.EratioREEStd.Herr.BEEEERZEREEP> | z | BEERE[ 95%Econt . Binterval]

& EERload |EREEL.52647EER.2188172CRERR2 . 95ERE0 . 0038 1.152576RRRR2.021653
EEEEbearings |BEE.0636433ERE.0746609EFREE2 . 35ER0 . 019REERE . 0063855EFRE. 6343223

stcoxUUO0OUO0O0OD0OO0ODOODOODOODODOODODOOOOOOOOOO0OO0OO0OOOOOD bearings
00000 1000000DO00CODOOb0O 004000000000 DO0ODODODstcox0DOOOOd
gogboooobooboobbooboobobooobd

. stcox, nohr

.BIstcox,Bnohr
CoxBregressionBwithEBreslowkmethodBforkties
No.BofBsubjectsk= E12 NumberBofRlobskl= BEERR12

No.RofBfailureski= (12
TimeBatRriskEERER= 896

LREchi2(2)EEEE= @23.39
LogRlikelihoodl= @8.577853 ProbB>Bchi2FER= ©.0000

FEREREEEER _t |ECoefficientREEStd.Rerr.ERRRERZEREEP> |z |BEERE[95%Econt.Binterval ]

ERRERREREERload |BER.4229578RRE. 1433485ERER2 . 9560 . 00 3RERRE . 1419999ERRR . 7039157
EEEEbearings |BEE2.754461ERE1.173115EEREE2 . 35EER0 . 019RRERES . 0537 23BFRE. 4551981

Oobooooboooboobodoboboobooobooobodbooong stecoxOOOO0OOOODOOOOO
ooboooooooog *3[135::‘72.754461 ooboooooooooboooboooobooooooo

exp(32) = 0.0636433

goboooooooooooobodgno <

*3 nohr 000000 Reporting 0 000 Report coefficients, not hazard ratios 100000000000
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> Example 2: 0000000 OO0OO

000 Example 000000 drugtr.dta0 000000

. use http://www.stata-press.com/data/r17/drugtr.dta **

(Patient survival in drug trial)
0000000000000 ooooo0 8000000000000 00DODO00DODODUODODODOOd
ooo

. list studytime age drug died if n <=4 | n >= (N-3), abbreviate(9) separator(4)

studytimeflRagelERdrugkERdied

EE1. ERRRRERELEERRG 1RRRERRIORERIREER 1
BR2. RREERRER1ERRRG SERRERRORRRRRER L
ER3. ERRERRRE2EERERS ORRRRIERIORIRIRREER 1
BR4 . RRE3EEEES 2EERRRRORERERE L

B45.
B46.
B47.
E48.

00000drug=100000000000000000000 (placebo) 0D O0DO0OOOOstudytime
0000000age000000O0DOOOCODOO0O00000O0O0O0DOOExample 110000 kva.dtalODO
000000000000 000000000000000Ostset000000 failuvre00000O0O00OO
O000000Odrugtr.dta0 0000000000000 D000OOD0OD0OOOOODOOOO (censored)
gobuobbobbob diedd0000000DO0DO0OO0ODO stsetO0O00OOoODOOoOOOO
gooogo

. st

Bst
BE>BstsetBstudytime,Bfailure(died)

SurvivalBtimeRdataBsettings
BFEFailureBlevent: died!=0R&RAdied<.

ObserveditimeRlinterval: (0,Bstudytime]
ExitBonBor@before: failure

*40000000File > Example Datasets > Stata 17 manual datasets 0 0 O O Survival Analysis Reference Manual [ST] O
stcox 0000000000000
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00000000 studytime DO faillure 000000 died 0000000000 ODODODODOOOOOOO
4800 31 0000000000000 00O0000D00C000 drug age00O0000D00ODO stcox O
gooobooboo

e Statistics > Survival analysis > Regression models > Cox proportional hazards (PH) model O O O

e Model O O: Independent variables: drug age

.BstcoxBdrugklage

Failure _d: died
AnalysisBitime _t: studytime

Iteration@0:BERRloglllikelihoodB= F199.911448
Iteration®l:EREFlogklikelihoodE= [@83.551879
IterationB2:RERlogRAlikelihoodil= [E83.324009
IterationB3:EEElogRlikelihoodi= [83.323546
RefiningBlestimates:

Iterationi0:RERlogRAlikelihoodll= [83.323546

CoxBregressionBwith@BreslowkimethodBforkities
No.Rofllsubjectsk= 48 NumberilofElobsk= ERIER48

No.BofBfailureski= (31
TimeRatBriskERERE= 744

LREchi2(2)ERER= @33.18
LogBlikelihoodE= E83.323546 ProbE>Echi2BRE= ©.0000

EEEREEREER t |EHaz.BratioREEStd.Rerr.EREERRZERREP> | z | BEREE[ 95%Econf.Binterval ]

BREE. 104877200 . 047701 7CREEE4 . 96ERRO . 00QREEEER . 043005 7R REE . 2557622
BIEE1 . 120325RRR . 04177 11EEEEER3 . O5EEEO . 00 2RRERER] . 04137 5EREEERL . 20526

drug 000 000 100000000000 O0O0O0O01000000DOCO0O0OOOO0DODOOODODODOO
age000001000000000000DOC 1.12000000000000000000050000A0
U0b0000o00o0o0ob00Obc0o0D ageC000O00OO0DOOOO0OOOOOODOO

. replace age = age/5*>
variable age was byte now float

(48 real changes made)

*>0000000 Data > Create or change data > Change contents of variable
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. Stcox drug age, nolog ™S

.BstcoxBdrugklage,fnolog

Failure _d: died
Analysis@time _t: studytime

CoxBregressionBwith@BreslowkimethodBforkities

No.Rofllsubjectsk= 48 NumberilofElobsk= ERIER48
No.Bof@failures@= E31
TimeRatBriskEREE= 744

LREchi2 (2)ERRER= G
LogPlikelihoodl= E83.323544 ProbBE>Echi2FRER= ©.0000

EEEREEREER t |EHaz.RBratioREEStd.Rerr.EREERRZERREP> | z | BEREE[ 95%Econf.Binterval ]

BIER. 104877 2C

. .04300570RRR . 2557622
BIEE1 . 76489 8RR .

21.224715BR2 . 543338

. Tied failures 0 O O

ooboooooooooon

Lgooooood

oobooooooooooo

.gobobbodood

goboooobooboon

.00 faillureO OO

ggbooooboobooon

SEREREEN

ooboooooooooon

*6 nolog 1000000 OD0 Maximization 000000000
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8. Dooooooooog

ooboooooooooon

9. 00 frailty O O O

oobooooooooooon

b0 -gbbobooodgbbo

oobooooooooooo



