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h(t) = ho(t)g(x) (1)
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ho(t) =1, g(x) = exp(8'x) (2)

000000000 ooOWeibhullOOOO p=10000000000

B WeibullOOO
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ho(t) = ptP~",  g(x) = exp(B'x) (3)

goboopobooboboobodb pbbOobbOo0obO0obbOo0bOo0oboboobbooba

ooooono
Weibull h(x)
< d
@d
ey p=0.5 p=1
p=2 p=4
o
0 1 2 %
X
B GompertzO OO
0ooo (I)0o00
ho(t) = exp(yt),  g(x) = exp(8'x) (4)
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2. 000000
> Example 1: Weibull - PHO OO

[ST] streg 0 Example 1 00 Example 000000 kva.dta0 0000000000 OOOOO

. use http://www.stata-press.com/data/r16/kva.dta *!

(Generator experiment)
000o00000o0o0o0o0ooOo0oooo0oooooooooo

. list failtime load bearings *2

failtimeBRERloadBEREbearings

EE1. : 2
BEE2. F1140L] 2115k Bl
EE3. CRRREERS 7R 2 ORRRERRRREERO
EE4.
BRS.

EE6.
BR7.
EES.
EES.
E1e.

E11.
E12.

lo,ad JO0O0O0O0OOODbPearings 00000000000 COO0O0O0O0O0OO0OO0O0OUOOUUUUUOUUOO
failtime OO0 0O0O0D0O0OO0O0DOODODO0OODO0ODOO0ODOODODOO0O failtimeOJ Qoo oQ
goobob stsetJ0gogoon

*1' 0000000File > Example Datasets > Stata 16 manual datasets 0 O O O Survival Analysis Reference Manual [ST] O
streg U000000O0O00OOOO
*2 0000000 Data > Describe data > List data
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. st

.Bst
BE>Bstsetfailtime,

ERERERfailurellevent: (assumedBtolfailblatBtime=failtime)
obs.BtimeRinterval: (0,Bfailtime]
FlexitBlonBorBlbefore: failure

000000000000 Weibull(PH)DOOOODOOOOODO streg0 00000000

e Statistics > Survival analysis > Regression models > Parametric survival models 0 0 O
e Model O O: Independent variables: 1load bearings

Survival distribution and parameterization: Weibull PH

B streg - Parametric survival models

Model Meodel2 by/iffin  SE/Robust Reporiing  Maximization

Independent variables: Survival settings...
Ioad bearings e [
| Suppress constant term

Survival distribution and parameterization

) Exponential PH (@) Weibull PH

) Exponential AFT () 'Weibull AFT

(") Gomperiz PH () Lognormal AFT

) Loglogistic AFT (") Generalized gamma AFT

[ Frailty distribution

Jamima Inverse-Gaussian

01 streg000O00O- Model OO

.Bstreghloadibearings,Bdistribution(weibull)

failurel@_d: 1B@(meaningRallBfail)
BRRanalysisBtimel_t: failtime

FittingBconstantBonlykmodel:

Iterationi0:BERlogRlikelihoodl= [E13.666193
Iterationil:RERlogRlikelihoodl= [9.7427276
Iterationk2:EREFlogllikelihoodE= [@9.4421169
IterationB3:BERlogRlikelihoodll= [9.4408287
Iteration@4:BERlogRlikelihoodi= [9.4408286
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FittingBfulllmodel:

Iterationi0:RERlogRlikelihoodll= [9.4408286

Iteration@l:EEFlogRlikelihoodi= ER2.078323
Iterationi2:RERlogRlikelihoodi= [5.2226016
IterationB3:RERlogRllikelihoodil= [5.6745808
Iteration4:RERlogRAlikelihoodi= B5.6934031
IterationB5:EEFlogRlikelihoodi= [E5.6934189

Iterationl6:EREFlogllikelihoodE= @5.6934189
WeibullBEPHEregression
No.BofBlsubjectsi= Bk 2 NumberBofobsEERR= RREEREEREEERL2

No.BofREfailureski= CRREEEEEREREREL2
TimeBatlriskEEER= CEEEEERERRNS896

LREIchi2(2)EREEEEE= BREEEE30.27
LogBllikelihoodBR= ?5.6934189 Probi>Eichi2B BREEO . 0000

PRRERERRER_t |EHaz.ERatioRREStd.EErr.EERRRRZERREP> | z | BERER[ 95%FConf . BInterval]

13 . 99RO . 00QRRRRE1 . 269616 RRR2 . 014631

B.7371644

BIRE1 . 5993150REkR . 1883807k

BIRIR2 . 0515520RRR . 2317074RRREERS . 85EIERO . 000RERRER1L . 597414RRRE2 . 505691

BIRR7 . 779969CRR1 . 89267 7RRRRRRRERRREERRRRRRRRR4 . 94024 1RRRRI12 . 25202
BIRE . 1285352FRR . 0297826 RRRRRRREREEERRRRRRRREER . 081619 2RREER . 2024193

Note: _consBestimatesBbaselinefhazard.

[ST] stcox (mwp-023) O Example 100000000 stcox0 000000000000 DOOOOOODO
gooboboboooooooooboobo

goooocooo

load bearings
stcox 1.53 0.06
streg 1.60 0.19

streg000000000000000D0000DO000DOO0D0DO0O0WeibulOOOOODOODDOO
p=77800000000000000000000100000000000000 10000000000
0000001,000,0000 ((100/10)"®-1YDO0D0DO0O0DO0OO0DO0OO0O0O00O00O00O0O <
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> Example 2: 00000

stregU0UO000O00OO00OOCOOOOO0OOOOOOOOOOOOOOOO0OnOO BDDDDDDexp(B)
ggoobooboboooooobobboooooobobobboooobobbog BT][]D gooooobooogod
gbooooooooooboo

. streg, nohr

.Bstreg,Enohr
WeibullBEPHEregression

No.RofEsubjectsi= [ 2 NumberiZofRobskEEE= REHEEREERL2
No.BofBifailures= @

TimeRatlriskERRR= [l

1896
LRBIchi2 (2)PRERREER= RREERE30.27
LogklikelihoodER=  [5.6934189 ProbE>Echi2BEREER= EEEERO.0000

PEREERERER_t |EREERECoef.EREStd.BErr . BERERRZERRERP | z | BERER [ 95%EConf . BInterval]

BEEREEER1oad |EEE.4695753EER. 1177884 ERER3 . 99RO . 000RERER . 2387143 RER . 7004363
BIEE1 . 667069RER . 694974 5ERIRRIR2 . 40EEEO . 016RERERERER3 . 029194RRIRE . 3049443
EEE45.13191RRR10 . 6066 3RREEERA . 26EIEE0 . 000RERERR6S . 9205 3RRRRE24 . 34329

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

BRE7 . 779969EER1 . 80267 7RRERRREEEERERRERRRRRRRA . 94024 1RRRR12 . 25202
BIEIE. 1285352ERR . 0297826 EERRRREEEREEEEEERERER . 081619 2EEEE . 2024193

000000000000 0000000000DO0000000D000000O0OReportingd OO0 Do not
report hazard ratios 0 0 0 0 0 0000000000000 0OOOOOOODOODOODOOODOOODODOO
gooogd <

> Example 3: Weibull - AFT O OO
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