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5 Define segregation matrix. Prove that probability of
genes remains invariant over generations under random
maling iI generations are non-o verlapp ing. (15)

(a) Define dependent risk. Suppose that k risks of
death are operating independently in a population.
Let )., be the hazard rate associated with the i'h
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risk and )" = IIi be the total force of mortality,

then show that the probability of dying due to ilh

cause will be
Li/
/x

(b) Distinguish between :

(i) Coupling and Repulsion,

(ii) Genotype and Phenotype,

(iii) Simple Epidemic model and General
Epidemic model and

(iv) Single, double and triple blinding (7,8)
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1. Answer any three parts :

(a) Define death density function, survival function
and hazard function, when T follows Weibull
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(b) Suppose that two risks Ru.

operating in the population s.t

that qis > qie.

and R" (6 + e) are

Q,o , Q," then show

distribution. Obtain mean survival time and variation

in survival time when scale parameter is 0.5 and

shape parameter is 1.5. Also, comment on the

nature of hazard function for given paramelers.

Drug A 6 11 12 t4 t6 l8 20

Drug B 6 7 l0 13 l5 17 19 20

If times of remission follow exponential distribution,
obtain and compare the mean survival time of drug
A and drug B. Also, find the variance of the
estimated mean survival time. (S,7)

(a) Define Competing Risk Theory. State Chiang,s
proportionality assumptions and obtain the crude
probability of death due to risk Ru,

(b) USing Neyman's modified Chi square method,
obtain the estimator for partially crude probability
of death (Q,u.,) and its variance. (7,9)

(a) What is the duration of an epidemic? Obtain the
expression for the rth cumulant of the distribution
of the duration of an epidemic uncler simple
stochastic epidamic model, given that initially there
are n susceptible and one infective at t=0.

(c) Explain all the phases of clinical drug trials

(d) Obtain death density function and survival function
for bath tub type of survival model. (5x3)

(a) Explain Kaplan Meier method for defining survival
function. Using this method obtain the survival
function. Also, compute the variance of the
estimated survival function.

(b) Suppose that in a study to compare the efficacy

of two drugs A and B; l4 patients with swine flu
are given the drug A and 15 patients with swine

flu are given the drug B. The experimenter (under

both cases) decides to terminate the study after
the recovery of 8 patients. The survival times (in

days) are :

3

2

4

8

(b) Define type-II random censoring. Under this
censoring, estimate mean survival time assuming
that duration of disease follows exponential
distribution. (9,7)
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