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INSTRUCTIONS: Answer guestion one and any other three questions.

QUESTION ONE (30 MARKS)

8  Show that the hazard function h(t) = % where f(t) isap.d.f and S(t) is survival

function. (3 Marks)
b) Suppose (t) has aWeibull hazard function h(t)= 1 « t*~1, calculate ;
(i) Cumulative hazard rate H(t) (3 Marks)
(i) Surviva function, S(t) (3 Marks)
(iii) Probability density function f(t) (3 Marks)
(iv) Median timeto event typ (3 Marks)
C) For the given distribution, the pmf f(x) is given below. Determine the survival function
S(x), the hazard function h(x) and the mean of the distribution. (4 Marks)
X 0 1 2 3 4
f(x) 0.10 0.15 0.35 0.25 0.15

d) The data below shows remission for 10 patients with tumours, there were 6 rel apse after
3.0, 6.5, 10, 12, 15 months and 1 lost to follow-up at 8.4 months. 3 still in remission at

end of study after 4.0, 5.7, 10.1 months. (5 Marks)
(i) Compute $(t) (5 Marks)
(if) Sketch adiagram for $(t) (2 Marks)
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€) Explain the following terms;
(i) Left censoring (2 Marks)
(i) Right censoring (2 Marks)
QUESTION TWO (20 MARKS)

The following isareport of aclinical trial to evaluate the efficiency of maintenance of chemo-
therapy machine for acute leukemia. Parents were randomly allocated to groups A and B.

Group A: 9, 13, 13, 18, 23, 28", 31, 34, 45%,48, 161"

Group B : 5,5, 8, 8, 12, 23, 27, 30, 33, 43,45

Find the 95% confidence interval for groups for failure times. (14 Marks)
(if) Using the above data, calculate the Kaplan-Meir survivor estimator for group A.(6 Marks)
QUESTION THREE (20 MARKYS)

a)  Consider acontinuous non-negative random variable T with a piecewise hazard function
and a piecewise censoring mechanism that ish(t) = g; and h.(t) = 4;, respectively, in the
interval [; = (uj_; <t < ;). Suppose there are d; failures and m; censored valuesin [;.

(1) Find the contribution to the total log-likelihood arising from the interval I;(5 Marks)

(i) Pointing out the assumptions you make, obtain the MLE of ;. Hence write down the

actuarial estimator of the survival function. (10 Marks)
b) The following are survivors times (in weeks) of asthma patients;

10,10%,13,15%,18,6,2,14,3,2*. Using a class size of five, put thisinformation in grouped

form. Hence estimate the hazard function at t=9. (5 Marks)

QUESTION FOUR (20 MARKS)

a) Distinguish between a proportional hazards model and an accelerated failure time model.
(4 Marks)

b) Find a condition under which a proportiona hazards model coincide with an accelerated
failure time model. (6 Marks)

C) Consider two independent samples subject to censuring, with constant hazards, X and Aw
where 1 and w are some known constants. Obtain the generalized likelihood ratio statistic
fortesting H,:w = w, (5 Marks)

d) Given that exp(fB) isthe hazard ratio and f = —1.45. Determine the relative changeiin
risk and interprete the result. (5 Marks)
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QUESTION FIVE (20 MARKS)

a)

b)
c)

Thefollowing are survivor tie of two groups of leukemia patients.

Group 1 consist of patients who received the drug 6-mp while group 0 is the control (did
not receive the treatment)

Group0:4 5° 7 9 18

Group1:10 19" 20 20 33"

Test the hypothesis that 6-mp treatment is not effective for treating leukemiaat «= 0.01

(11 Marks)
Highlight two properties of survival function . (4 Marks)
Suppose T has an exponential distribution with parameter A given by;
XM t>0,4>0

f (t) = 0, elsewhere
Determine an expression for;

(i) Survival function (2 Marks)

(if) Quantile deviation (3 Marks)
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