UNIVERSITY OF SWAZILAND

MAIN EXAMINATION 2011

TITLE OF PAPER: INDIRECT TECHNIQUES FOR DEMOGRAPHIC
ESTIMATION

COURSE NUMBER: DEM 303

TIME ALLOWED: 3 HOURS

INSTRUCTIONS: ANSWER QUESTION 1 AND 2 AND ANY TWO QUESTIONS
FROM SECTION B. ALL QUESTIONS ARE WORTH 25 MARKS EACH.

REQUIREMENTS: CALCULATOR

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



SECTION A

Question 1

a)

b)

c)

What is meant by a demographic model? Give three uses of demographic models(8)

Describe briefly the characteristics of each region (family) of the Coale and
Demeny regional model life tables. (12)

Discuss the importance of indirect estimation in demography. Elaborate your
answer with an example. (5)

Question 2

As a demographer in a government office, you are given the following data for
country X:

1. Children ever born by 5 year age group of mother

ii. Births in the last year by age of mother

iil. Children ever born by duration of marriage of mother

iv. Number of ever married women in each age group

v. Total number of women in each age group

You are required to calculate the TFR from these data. Describe each of the
methods you would use, clearly stating the strengths and weaknesses of each
method. (25)

SECTION B

Question 3
The Brass Relational Gompertz model is given as:

Y(x)=

a+B Y (x)

Where Y(x) is a Gompit function defined as: -In [-In(F(x)]} and Y*(x) is the standard
gompits.

a)

b)

Explain the meanings of a and f. (4)

Calculate the parameters of the Relational Gompertz model. (16)

Age group ASFR Y*(x)

15-19
20-24
25-29
30-34
35-39
40-44
45-49

0.2004 -0.69130
0.3373 -0.02564
0.3109 -0.70000
0.2615 1.47872
0.1970 2.62602
0.0954 4.80970
00135 -



¢) You are given the following parameters for the Brass logit model: a = -0.183 and
B =0.928. Calculate the value for 145 given that A(lys) = -0.1073. (5)

Question 4
a) What is meant by a stable population? (3)

b) Using the data in Table 1 below calculate the intrinsic rate of natural increase .(8)
Table 1: Data for Calculation of intrinsic rate of natural increase

Age Group Female ASFRs per Probability of survival
woman
15-19 ' 0.01289 0.98615
20-24 0.05007 0.98376
25-29 0.07120 0.98134
30-34 0.03947 0.97877
35-39 0.01205 0.97530
40-44 0.00215 0.96960
45-49 0.00012 0.96003

c) Two types of demographic models are of particular importance. Give a brief
description of the two types.(4)

d) What is the probability of a male surviving to age 5 in a population whose
probability of surviving to age 2 is 0.84? Assume the pattern of mortality
resembles that of the CD North model life table.(5)

e) Find the value of 4q; corresponding to level 12.8 in the female West model life
table.(5)
Question 5

a) What are the assumptions for the orphanhood method for estimating adult
mortality? (6)

b) Using the the Brass maternal orphanhood method, calculate the probability of
survival from age 20 to age 45 and from age 20 to 50. Assume that M= 26.75
years. (8) :




Age group Proportion with mother alive S(n)

20-24 0.9050
25-29 0.8513
30-34 0.7805
35-39 0.6923
You may find the following information useful:
Mean age, M
n 25 26 27
20 0.673 0.756 0.838
25 0.704 0.809 0.913
30 0.708 0.834 0.957

c) What are the assumptions for the method for estimating adult mortality using
intercensal survivorship probabilities? (6)

d) What are the limitations of this method? (5)
Question 6

a) What are the assumptions of the Brass method for estimating childhood morality
using information from women on the proportion of children dead? (5)

b) You are given the data below on average parity per woman and proportion of
children dead classified by age group of women. Using Trussel’s variant of the
Brass method, calculate q(2) and q(3). (10)

Age group i Average parity Proportion dead
15-19 1 0.156 _ 0.0959
20-24 2 1.326 0.1218
25-29 3 2.765 0.1485

You may find the following information useful:

1 a(1) b(1) c(i)

1 1.0819 -3.0005 0.8689
2 1.2846 -0.6181 -0.3024
3 1.2223 0.0851 -0.4704

c) Describe the Preceding Birth technique for indirect estimation of childhood
mortality. Make sure to include the advantages and limitations for this
method.(10)
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