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h(t) = ho(t)g(x) (1)
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ho(t) =1,  g(x) = exp(B'x) (2)

000000000 ooOWeibhullOOOO p=10000000000

B Weibull 00O
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ho(t) = ptP~",  g(x) = exp(B'x) (3)
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ho(t) = exp(yt), g(x) = exp(B'x) (4)
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Gompertz h(x)
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(2) AFTOODO
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Int =0'x+e¢ (5)
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lognormal h(x)

sigma=0.5
sigma=1.25

sigma=1
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log-logistic h(x)
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Exponential PH exp(—Ajt;) Aj = exp(x,3)
Exponential AFT exp(—A;t;) Aj = exp(—x;0)
Weibull PH exp(—A;t?) Aj = exp(x;3) P
Weibull AFT exp(—A;t%) A; = exp(—px;3) D
Gompertz PH exp{—X\;jy " (e? — 1)} Aj = exp(x;03) vy
Lognormal AFT 1- {%} i =X;08 o
Loglogistic AFT {14+ Nt/ Aj = exp(—x;0) ~y
Generalized gamma

ifk>0 AFT 1—TI(y,u) i =x%x;0 o, K

ifk=0 AFT 1—(z) i =x;8 o, K

ifk<0 AFT I(y,u) i =x;08 0, K
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000®(>)00000000000000DO0O0DO0UOOLDDOOOOOODODOODOOOO ’y:|li|72,
u=ryexp(|x|z), [(a,z) 00000000002 =sign(xk){log(t;) —p;}/c 0000000

2. 000000
> Example 1: Weibull - PHO OO

[ST] streg 0 Example 1 00 Example 000000 kva.dta0 00000000000 O00O00OO

. use http://www.stata-press.com/data/r17/kva.dta *2

(Generator experiment)
gobooboobobooboobbooboobbooboobbo

. list failtime load bearings *3

failtimeRRERloadBREbearings

BR1. BEEEE100RRRRR1 SEREEEEEERERO
BEE2. PRERR140RREREL SERRERRRERR L
BEE3. FRRRERS 7R 2 ORERERRRREERO
ER4 . F1122ERRRIRI 20 EEEN
BRS. PRERRRS4RRERE2 SERRERRREERO

BR6.
BR7. EE
BR8. PRERE
BR9. PRERRE4QRRERE 3 SERREREREEREO
B1e. ERERERERS SEREEE 3 SERRERERERR L

E11. FRRREER2 224 QR ERRREREO
E12. ERRREE 304 QR 1

load JOOO0O0OOODOVvearings U0 0000000000000 OO0OOCODOOOOOOOO0OCOOOOOC
failtime OO0 0000000000000 OCOO0O0COO0O0O0O00DOOO00DO0OO failtimeOOOODOO
gboobob stsetJ00oogooon

*1,=10000 Weibul DOO0Ok=1,s=10000000000+=00000000000000000000

*2 0000000 File > Example Datasets > Stata 17 manual datasets 0 O O O Survival Analysis Reference Manual [ST] O
streg U000000O0O00OOOO

*3 0000000 Data > Describe data > List data
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. st

Bst
B>BstsetBfailtime,

SurvivalBtimeRdataRsettings

PRPRERRERFailurellevent: (assumedBtoBfailBlatBtime=failtime)
ObserveditimeBinterval: (0,Bfailtime]
ExitBonBorkEbefore: failure

000000000000 Weibul(PH)DODOOODOOOOODO streg0 00000000

e Statistics > Survival analysis > Regression models > Parametric survival models 0 O O

e Model OO : Independent variables: load bearings

Survival distribution and parameterization: Weibull PH

B streq - Parametric survival models

Independent variables:
Ioad bearings

i Exponential PH
() Exponential AFT
IC.I Gompertz PH
) Loglogistic AFT

[ Frailty distribution

(o i1
Jamima

2] ICl =l

Model  Model 2 by/if/in  SE/Robust Reporting  Maximization

Survival settings...

[ Suppress constant term

Survival distnbution and parameterization

® Weibull PH

() Weibull AFT

O Lognormal AFT

(O Generalized garma AFT

Inverse-Gaussian

Goncel

'

Submit

01 streg000O00O- Model OO
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.Bstreghloadi@bearings,Bdistribution(weibull)

Failure _d: 1R@(meaning®all@fail)

BRAnalysisBtime _t: failtime

FittingBconstantBonlykmodel:
Iterationi0:RERlogRlikelihoodil=

Iterationl:REElogRlikelihoodE=
IterationB2:REElogklikelihoodi=
Iteration®3:ERE1logRlikelihoodi=

IterationE4:RERlogRlikelihoodE=
FittingBfullBmodel:

Iterationi0:RERlogklikelihoodil=
IterationBl:REElogRlikelihoodE=
Iteration®2:REElogRlikelihoodi=
IterationB3 =
Iterationi4 :
IterationB5:REFlogRlikelihoodE=
Iterationl6:ERE1logRlikelihoodi=

WeibullBEPHREregression
No.Bof@subjectsE= B12
No.Roflfailuresi= 12
TimeBatBriskEEEE= 896

LogRlikelihoodl= 5.6934189

F13.666193
F19.7427276
£19.4421169
£19.4408287
£19.4408286

£19.4408286
BF2.078323
@5.2226016
[5.6745808
B5.6934031
[15.6934189
[5.6934189

NumberBlofEobskl= ERRER12

LREchi2(2)BEER= [30.27
ProbB>Bichi2BRF= ©.0000

FHaz.BratioBREStd.Berr . EEREERZEEREP> | z | BEERE[ 95%Hcont . Binterval ]

BIEE1 . 5993150RER . 1883807ERRIREE3 . 99EIEEO . 000RERERER] . 2696 16RRIRE2 . 014631
BIEIE . 1887995ERR . 1312109 EEER2 . 40EEE0 . 016EEEERER . 0483546EEEE . 7371644
BIEE2 . 51el20RRR2 . 66eB19EEEEER4S . 26EEEO . 000REERRR2 . 35eB29EREER2 . 68ekl11

BIRIR2 . 0515520RRkR . 2317074RRREERS . 85EIERO . 000RERRERL . 597414RRRR2 . 505691

BIRR7 . 779969CRR1 . 89267 7RRRRRRRERRREERRRRRRRRR4 . 94024 1RRRRI12 . 25202
BIRE . 128535 2FRR . 0297826 RRRRRREEREREERRRRRRRRRER . 081619 2RREER . 2024193

Note: _consBestimates@baselinellhazard.
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[ST] stcox (mwp-025) O Example /00000000 stcox00000000ODO0ODOOODOODOODOOO
goboooooooooboboooboonoo

oooooooo

load bearings
stcox 1.53 0.06
streg 1.60 0.19

streg000000000000000D00D0DO000DO0D0DO00WeibulOOOODODOODDOO
p=77800000000000000000000100000000000000 10000000000
0000001,000,0000 ((100/10)"#-1YD 00000000 O000O00O00O0O <

> Example 2. 00000

stregU0U000O00OO00OOCOOOOO0OOOOOOOOOOOOOOOO0OnOO BDDDDDDexp(B)
ggoobooboboooooobobboooooobobobboooobobbog BT][]D gooooobooogod
gbooooooooooboo

. streg, nohr

.Bstreg,Enohr
WeibullBEPHEregression
No.Bofllsubjectsi= 12

No.BofBfailuresk= [12
TimeBatBriskEERER= 896

NumberBlofElobsk= ERRER12

LRBchi2(2)EERR= B30.27
ProbB>Echi2BEE= ©.0000

Loglllikelihoodll= 5.6934189

EREERREEEEE_t

BCoefficientREStd.Berr . BERRERZEREREP> | z | BEERE[ 95%kconf . Binterval ]

BEEE1load
bearings
BEE_cons

BIRR . 4695753
BIEE1 . 667069 .
EEE45.13191RRR10 . 6066 3RREEERA . 26EEE0 . 000RERRER6S . 9205 3RRIRRE24 . 34329

BPRBERER/1n_p

BIEE2 .0515520RRR . 2317074CREERERS . 85EEEO . 000RERERERERL . 597414RRRER2 . 505691

Bl

BlEp
BE1/p

EREIRIREE

BRE7 . 779969EER1 . 80267 7RFERRRREEEEERRERRRRRRRA . 94024 1RRRR12 . 25202
BIRE . 1285352ERR . 0297826 RRRRRREEEEEERRRRRREEEE . 081619 2REEE . 2024193

0000000000000000000000D00000000D000000OReportingd OO0 Do not
report hazard ratios 0 0 0 0 0 0 0000000000000 0O0OO0OOODOODOODOOODOOODODOO
goood <
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> Example 3: Weibull - AFT 00O O

oobooooooooooo

3. 00 failureO0 O

goboooobooboon

4. 0JO0dooo

ooboooooooooo

5. J0ddoooouooooon

oobooooooooon

6. 00O Qd

oobooooooooooon

7.000 frailty 0 O O
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8. 00 frailty O O O
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