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= Li‘(&‘h‘me c_lcd‘a\ (or “+'-""Q—'l“0-beue_n-[—“
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* death
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¥ Yecovery from o disease
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- TIn many S‘l‘uaUeS) ‘Hne Y“’L““’lgm Vafi&ue

measures 4e un‘H/ P"Cl';e*"“-f de;d’L)
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- Ihn the context of |‘v\all.(_s+rf“tl or
machine Lailure Hmes 1+ s often
co\\lﬁal I‘e\'taloflf'fi OmaL‘ySiS ‘

- Th wmost survivel g+ualies} 'Hné researchers
connot wait unhl all Pq-\-ie,yd‘s die before
oneluding the study.

Du"'lor'a"—k ) ete.




-~ When data collecton ends before all
‘(:v\}‘ufﬁ +mes are obSQFVd) we have
C,?.VlsoreA Ol“:h" : TIAQ Survi\/a_' +mes
‘H/\Od' ave wnot Ye,‘i' oloserver.l e,
cod\e_A ce.nSochl )
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o different fimes (stnqqered extry ) the
amount O'F —Hme w\a(e,r obse,r‘vmﬁan may
differ for each suL)J’ec.'l'.
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- When +he exFe,r'.mud' ends after a
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_ When an fno\]v;o\ua"s gu.ru}wd +me T
1S Censore_cl anol we onfy know ' T
must bhe O\T‘epd'&r' -Hmsuq Some kKhnown
ergth of hime [eq. Te (c,a)],

we Cct“ 't r‘:ql«+ cenSoreol

- T% T s only known +» be less then
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with  positive support

- We C_ou\ol descri be +ie distri buthion
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EX‘\W\E l A s|mP(e w\ocle.‘ 'Pbr ‘H’le

distribution of T is +the QXFOV‘&A‘I‘M\
cJ{S‘l'ri\otd'ior\) with Po\—P

= T la e.xFone,n'HﬁI Adistribution has cdf

- SO +\I\Q_ Q-XFOY\QHHQ.[ SHT‘VI.Vq_l ‘GJ.I"\C:h'OV\ iS

Plot:



- Tl,\g Sur V;\JCL‘ ‘Func‘h'on aL"l‘ ‘Hme T
meas ures  the pro babi ln"‘y that a
Fand om subject w ill be alive at
+time T (OY‘ "H'\?_ FT‘O FO r+Hon 0'p SuLJ‘ecj"S

ex‘:e,c-\-e_o\ o survive unhl at Jeast
Hwme t) .

—Fr a FOFW\“;HOV\ quv:'nj T ~ QXPov\(i)/
5“7, a wmean Ser“viW\.l +Hime o-p iyemr

S(1.5)=

— So a randem Sw‘oje.c:l' has Proloa.]oi’t"lﬁf
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_ This population’s median Survival
+me  is *pounal ‘0\/
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DQ:GY\‘. TL\& mor'in\i'|‘:/ FQ'I‘Q ot F+ime t
1S -H«\e Conoli‘HonaL‘ Fr‘oloa.loi“‘l'y ‘H«ad‘

on individual alive at hme T will
die between Fimes ¥ and t+l:

" The Hwme T lhere 15 measured In
Some Prespeci-ﬁ.‘@l units e.q., days
or mon'H«s) or Yurs} e'|‘c.

- The hazard rate s +he lfmi'Hnj

case of +4le Morﬁl.‘+7 rate as the
+ime  interval aLFFroqc.LeS 0.

P_?;‘_F__Vj_'- The hazard funchion of T s

"‘Tlr\(’. \r\cxzau‘al rate s +he _i_nS'l'om"('au\&ouS

rate mC -pa.flure au\ok 1S net a. True
Fro\:;og‘m.(f‘,‘y.



— The hazard funchon characterizes
how  individuals’ death risk varrves
with  +Hwme :

""An Hem wi'Hr\ a constant L\azqro( kas
'HAQ Samée I‘V\S",'kn'\'GLP\QD'-LS aLLance o-p
Cailure ot any +Hwme T .

'*Pm Item w;-{-l/\ an fnCrerfnt [/m_zaraf
fends fo “wear out” and 1o have a
higher failure rate as it qgrows older.

* An item with a ale_crensmi hazard
lmFrove,s with a_je ".

* Human \::e;mﬂs may lhave o

bathtub - SL\Q-FQA hazard Hfunction:



ConnectHon Between +he Hazard
and Survival Funchong

~Nete Haat
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where A_(#) is calld the cumulatve

lhazard functon.




Note: Br a continuous |[fehime r.v.

T) ﬂive,r\ oum/ oné o‘F:

£(6), FE), SE), M), or A¥),
wWe Can -Pmd the O‘H«&I" 'FDUU‘ ‘F:Anc_‘HonS
and C—OMFle'\'e_ly SFechCy ‘H«e a“s‘f‘rflowh‘on
of T.
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Fr“oo'F :

O'H\e,r Pc\ram&"h‘ic_ Survf\/a.‘ —DiS‘h’iLu'HonS

—T‘ne QXFOV\QJCHGLI MOO\e‘ 1S Sl'MPle to
work with, but wnet eSPe.cJ'q“y £lexible.
—~ 6€.h€raulizn:h‘ons &C ‘\'L\e P_x‘:onen‘h'q.l may
be betler models for real survival dedta.



- The dictribution 15 one
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- The welkd\ co\‘p avu:l surv}val
function are :

Note: The Wei bull distribuhion when o= |
s simply the distri bution.




-mTlae,luJei\ouH s a flexible |ifetime
k:;:,A. De.Penalir\j on ot He Weibull

rd could be |nereasing constant
or clecre_asfnﬁz 3 )
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