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Midterm %xam,‘Survival Analysis 1, 2017 Spring [+27 points] _
Name:_ RAST~ _[L‘l%

® Not only answer but also derivations

—(— /-% Q1 [+4] Consider a two-parameter Weibull distribution whose survival function is
given by S, (x)=exp(—4Ax“ ), where A>0,a>0. Derive the likelihood function

under the following cases.

+] D) [+1] Left-truncated data (y,.x), subject to y, <x,, i= Lisesss?ts where 1, isa

left-truncation time (likelihood must

be simplified).
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—+ f 2) [+1] Interval-censored data (L, ,R.), i=1,.....n.
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3) [+1] Doubly-truncated data (v, .x;,».), subject to y,<x,<y,, i=lL....,n,
(likelihood must be simplified).
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/t [ 4) [+1] n=4 patients whose age-at-death occurring in intervals
(90, 1201, (110, 115], (80, 1001, (70, 75], subject to the entry condition Age>=50.
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Q2 [+6]
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Derwe the product-limit form of a survival functlon Sy =P k)
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+) 2) [+1] What asqumptlon is madc to dcrwe the form‘7 E‘xplam why the assumptmn is
necessary. <
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= \ 3) [+1] Define the Kaplan-Meier estimator for right-censored data R
(must define all notations clearly). ' e
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-+ ( 4) [+1] Define the product-limit estimator for left-truncated data (define all notations)
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6) [+1] Explain why one needs to estimate the conditional survival function under
left-truncated data.
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'_i_B Q3 [+5] The hazard function for the ovarian cancer patients follow the Cox model
h(t|z,,2,,2,) = hy (D exp( Bz, + Bz, + B2, , where the gene expression values are
1 high value of NCOA3
2 = , £,=0.237
0 low value of NCOA3
{1 high value of TEADI
22 =

= o : B =0.223
0 lowvalueof TEADI

B, =0.263

1 high value of YWHAB
Zy = ' 5
* 10 low valueof YWHAB

Compute the relative risk (RR).
1) [+1] RR of (all three genes in high value) vs, (all three genes in low value)
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4) [+2] All RRs under different combinations risk factors (vs. the baseln}g ,r}f!{) Make

a table by sorting the RRs (from highest to lowest). ffjiEs
Order RR NCOA3 | TEADI | YWHAB
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,{,L Q4 [+4] There are four stages of cancer (Stages I, II, Il and IV). Define three
different Cox models according to three different definitions of covariates.

1) [+1] Model 1
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2) [+1] Model 2
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3) [+1] Model 3
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3 / 4) [+1] Which model do you prefer? State your opinion,

}*mﬁ 5!:5{{3; E

23 g o T - {
Ml i& 3 % 1Lk 1 4 i
¥

Hoo Yaofuve =y dﬂ** e Alg [oest

3ot 1y 1
il 4 %
CAD (74 ) -

8 i -
[y i ——
5-L Z2F | :
I R
‘ ~ ] £ p T‘Ef
] | ¢ mTamce W .
?— i E
5 o ¢ had,
2.'&4 - ' Geeie LY
> g
| Z:l’ l,/.\/‘:
Ly = stase 1

Ly = f e 1Y
O, bad

R .fg,-%p Ré“f‘qu’z ‘} I : J F

A




+ I77 Q5 [+8] Consider right-censored data (1,,6,,2,), i=L....,n. Assume the Cox model

h(t|z)=nh (1)e™ , where is one-dimensional is a scalar). Define ordered
0

times:at:deaths, f, ¥ <f,* & Zf,%, where D= Z &, (assume no ties).

1) [+1] Deﬁne Cox’s pamal hkcllhood for [J’
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'iL 2/4) [+2] Show that the log-rank statistics is equivalent to the score function at f=0
under z, =1 (group 1)and zZ, —0 (g:roup 2)
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5) [+2] In the above setting, show that the variance of the log-rank statistics is

equivalent to the information matrix. ;
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