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THIS PAPER SHOULD NOT BE OPENED UNTIL PERMISSION HAS BEEN
GIVEN BY THE INVIGILATOR



SECTION A: Compulsory
Question 1
a) What is a demographic model and why is it useful?(4)
b) Distinguish between model life. tables and model stable populations (4)

) Déscn'ife brieﬂy the characteristics of each region (family) of the Coale and
Demeny regional model life tables. (8)

d) Briefly describe the United Nations model life tabies for developing countries. (9)
SECTION B (answer any 3 quesﬁéns)' W RN P
Question 2 o

a) What is the use of the Brass Relational Gompertz model? (3)

b) You are given the following age specific fertility rates for country X. Fit the Brass
Relational Gompertz model. (16)

Age ASFR per 1000
15-19 137.5

20-24 . 2569

25-29 247.8

30-34 194.4

35-39 146.3

40-44 68.7

4549 . 30.6

c) What are the meanings of the parameters of the Relational Gompertz model
obtained above? (6)
Question 3

a) Describe any of the following indirect estimation methods. Make sure to include
the data requirements, computational procedures and interpretation of parameters
(where applicable). (12) '

a. Coale —Trussel model
b. Widowhood method
c. Py/F; Ratio method for first births

b) What are the assumptions of the Brass Growth Balance method? (8)

¢) Give an interpretation of the two main parameters of the Coale-McNeil Nuptiality
model. (5)



Question 4

a) With regard the orphanhood method for estimating adult mortality, state the
following: the assurnptlons principles and limitations. (9)

b) You are given the data below on proportion of females whose mothers were alive
at the time of interview, classified by five-year age groups: (8)

Age
15-19
20-24
25-29

Proportion with mother alive, S(n)

Using Hill and Trussel variant of the orphanhood method, calculate Ls/lys and
1so/l2s assuming the mean age at maternity is 30 years.

You may find the following information useful:

las4a/l2s = a(n)+b(n)M+ c(n)S(n-5) where

n a(n) b(n)
20 -0.1798 0.00476
25 -0.2267 0.00737

30 -0.3108 0.01072

c¢) Find the value of 4q; corresponding to level 14.6 in the female South model life

table. (4)

d) Find the value of 3d; corresponding to level 13.8 in the female North model life

table. (4)

Question 5

a) Outline two uses of stable populations. (4)

b) What are the characteristics of a stable population? (6)

¢) Without performing any mathematical derivation, show the formulas (with
explanations) that can be used to estimate the following parameters of a stable

population:
i.  intrinsic birth rate (2)

ii.  proportion of a stable population at age x —C(x) (2)
iii. intrinsic rate of growth (2)



d) What is meant by the reverse survival technique? Give two problems associated
with reverse survival estimates. (6)

e) Give any three uses of the Brass Logit model. (3)

Questlon 6

a) What are the assumptlons of the P/F ratio method for estimating fertility based on
children ever born? (4)

b) In the 1973 Sudanese census, data was obtained on children ever born and births
in the last 12 months. Based on these results, attempts were made to estimate the
total fertility rate (TFR) using the Trussel variant of Brass P/F ratio method The ~

' results are shown in Table 1 and 2 below using standard symbols.
a. Fill in the blanks in the table. (16)
b. Estimate the adjusted TFR for Sudan. (5)

NB: Please refer to the attached Appendix for the relevant formulae and coefficients.

Table 1

i ASFR d(3) Parity F@) PGYEG)
1 0.1061 0.5304 0.369 0.234 v)..
2 0.2496 1.7784 1.792 (>iii).... 1.43
3 0.2567 ..(1). 3.283 2.5673 1.28
4 0.1986 4 0549 4.358 3.650 1.19
5 0.1425 47674 5.01 4.5173 L11.
6 0.0551 -...(ii).. 4.943 o (iv)...... 1.01
7  0.0312 5.1989 4.854 5.1622 0.94
Table 2

i w(i) 1-w(i) f+() f*@)

1 0.083 1.00 0.127 0.165

2 0.1045 0.9170 0.256 0.333

3 0..1168 0.8955 0.253 (viii)

4 0.1215 0.8832 - 0.193 0.251

5 0.1716 0.8785 (vii)... " 0.176

6 (vi)..... 0.8284 0.051 0.066

7 0.8224 0.026 0.034



APPENDIX

TABLE OF COEFFICIENTS

F(i)=¢(i-1) +a(i) £(i) +b(i) £(i+1) +c(i)$(7)

Where a(i), b(i) and c(i) have the following values:

Age
group i

15-19
20-24
2529
30-34
35-39
40-44
45-49

NN A WN -

a(i) b(i)
2351 -0.188
3321 £0.754
3.265 -0.627
3442 0563
3518 -0.763
3.862 -2481 -
3.828 0.016*

-0.0002

* This coefficient should be applied to £(6) instead of (8)

Where x(i), y(i) and z(i) have the following values:

Age

group i
15-19 1
20-24 2
25-29 3
30-34 4
3539 5

- y(1)£f(1) , z(4) £(1i+1)
w(i)=x(1)+ Ye)) + Yed)

x(i) y(@) z(i)
0.031 2.287 0.114
0.068 0.999 -0233
0.094 1219 -0.977
0.120 1139 -1531
0.162 1.739 -3.592
0.270 -21.497

40-44 6

3.454

£r(i)=(1-w(i-1)) £(1) +w(i) £(i+1)

(1)

(2)

(3)
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i Standard (0t Gompertz retational model 4
TARE 4. VALUES OF THE 3 TRANSFORMATION OF A ;
STANDARD FERVILITY SCHEDALE. wRA) Age Y{x)
Age Y .
‘Tr*'ﬂﬂ' - ‘r w W '_i“”-" J {x, A“ le) 3
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