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M.Sc. DEGREE EXAMINATION, NOVEMBER 2016.

(Biostatistics)

II YEAR — III SEMESTER

Paper IX — SURVIVAL ANALYSIS
Time : 3 hours
    Max. Marks : 75

SECTION A — (10 × 2 = 20 marks)

Answer any TEN questions.

1. Define survival function.

2. State any two forms under which censoring occurs.

3. Obtain survival function for lognormal model.

4. The survival times(in weeks) of the 14 patients in the steroid group were

1,1,1,1+,4+,5,7,8,10,10+,12+,16+16+,16+.

Assume exponential distribution, S(t) = exp([image: image2.png]—At)
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5. What is the estimator of survival function in the case of reduced sample method?

6. Define cohort score function.

7. Give the test statistic for Gehan’s test. 

8. Comment on the relation wi = [image: image6.png]


  suggested by Tarone and ware, where              wi = weights and  ni  = observations.

9. State the assumption adopted in proportional hazard model.

10. What is the basic principle adopted in graphical method of plotting survival functions?
11. Define NBU and NBUE.

12. Give survival probability in the case of actuarial method.

SECTION B — (5 × 5 = 25 marks)

Answer any FIVE questions.

13. The first column of given table gives the survival data of 40 patients with myeloma. The survival times are grouped into intervals of five months, Estimate survivorship function and hazard function.

	Survival time t (months)
	No. of patients surviving at beginning of interval
	No.  of patients dying in  interval

	0-5
	40
	5

	5-10
	35
	7

	10-15
	28
	6

	15-20
	22
	4

	20-25
	18
	5

	25-30
	13
	4

	30-35
	9
	4

	35-40
	5
	0

	40-45
	5
	2

	45-50
	3
	1
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50
	2
	2


14. Five melanoma (resected) patients receiving immunotherapy BCG are followed. The remission duration in weeks are, in order of magnitude, 8, 16, 23, 27, and 28. Suppose that the remission times follow a lognormal distribution.  Obtain 96% confidence interval for the parameters.
15. In AML maintenance study, the first group received maintenance chemotherapy, the   second group did not. Find if maintenance chemotherapy prolonged the time until relapse   using  Kaplan-Meier PL estimator .

            9,  13,  13+,  18, 23, 28+, 31, 34, 45+,  48, 161+

16.       Discuss  Efron test in non-parametric methods.

17.       Write short notes on time dependent covariates in Cox proportional hazards model.

18.       Explain failure rate in Survival analysis.

19.       How estimation of survival function using reduced sample method is carried out?
SECTION C — (3 × 10 = 30 marks)

Answer any THREE questions.

20.
Explain types of censoring.
21.       Consider the remission of the two treatment groups. The remission times in months              
are as follows:

                       CMF: 
23   
16+ 
18+  
20+  
24+

            CONTROL: 
15   
18    
19    
19    
20

Assume that the two distributions are exponential with parameters [image: image10.png]
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         respectively. Using the likelihood ratio test, test that the two treatments are equally   effective.

22.       Describe life table estimation.

23.       The survival times (in weeks) of the steroid (I) and control (II) groups are:

               I :  1    1    1   1+  4+  5     7     8    10   10+  12+  16+  16+   16+

              II:  1+  2+   3  3     3+  5+  5+  16+(8)

              with m=14,  n=15 Compute

a) Gehan statistic  
b) its permutation variance and 
c) the normalized statistic and p-  value.

24.         Discuss extended cox’s model in detail.  

—————
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