
UNIVERSITY OF SWAZILAND 


SUPPLEMENTARY EXAMINATION, JULY 2012 


TITLE OF PAPER: 

COURSE CODE: 

TIME ALLOWED: 

INSTRUCTIONS: 

REQUIREMENTS: 

INDIRECT TECHNIQUES OF DEMOGRAPIDC 

ESTIMATION 

DEM303 

THREE (3) HOURS 

ANSWER ANY FOIJR QUESTIONS. ALL QUESTIONS 

ARE WORTH 20 MARKS EACH. 

CALCULATOR 

TIDS PAPER SHOULD NOT BE OPENED UNTIL PERMISSION HAS BEEN 
GRANTED BY THE INVIGILATOR 



Question 1 

a. 	 What is meant by model life tables? Describe any two uses of model life tables. 

b. 	 Point out the limitations of the following: 

i) Coale and Demeny (princeton) regional model life tables and 

il) United Nations model life tables. 

c. 	 Describe in detail the EI-Badry method. 

Note: Make sure to describe the rationale or purpose, assumptions, data requirements, 
computational procedure, and resulting estimates. 

Question 2 

Table below gives the data needed to calculate Coale's indices for Bangladesh, 1974. The 
estimated total number of births in Bangladesh in 1974 was 3,689,000 and there was a negligible 
amount of illegitimacy. 

Data for calculating Coale's indices for Bangladesh, 1974 

Age group of 
women 

Hutterite 
standard 

Estimated population (OOOs) 

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

0.300 
0.550 
0.502 
0.447 
0.406 
0.222 
0.061 

3777 2432 
3101 2828 
2636 2494 
2161 2012 
1793 1606 
1484 1211 
1222 892 

a. 	 When would it be particularly appropriate to use Coale's indices? 
b. 	 What assumptions are you making when using the indices to compare fertility levels between 

different areas or over time? 
c. 	 Calculate Coale's Indices. 
d. 	 Use the Coale-Trussell fertility schedule to estimate the M and m scale factors. Comment on 

your answers. 

Question 3 

Discuss the rationale, data requirements, assumptions and limitations of ANY TWO of the 
following indirect estimation methods: 

a. 	 Sisterhood method; 

b. 	 Brass growth balanced method; and, 

c. 	 Preston and Coale method. 



Question 4 

A prospective dual record demographic survey called the 'Population Change' was carried out in 

Malawi during 1970-2. The life table was calculated direcdy from the data obtained by the survey. 


Observed life table: Malawi, 1970-1972 

Age Ix 

0 1000 
1 858 
5 653 

10 603 
15 592 
20 559 
25 548 
30 528 
35 511 
40 492 
45 460 
50 435 
55 404 
60 381 

a. 	 Find the parameters (X and ~ of a two-parameter Brass relational model life table, using 
, the General Standard life table as the standard. 

b. Compare the fitted Ixswith the observed ones. 

c. What are the main differences? 

d. Discuss the accuracy of and possible causes of errors in the observed figures. 
e. What do the data suggest about the age pattern of mortality in Malawi? 

QuestionS 

a. 	 Describe in detail ANY ONE of the following fertility methods: 

i) Brass P IF ratio method for estimating fertility based on children ever born. 

ii) Relational Gompertz Model of fertility schedule. 

b. 	 Describe in detail ANY ONE of the following methods of estimating mortality: 

i) Widowhood method 

ii) Orphanhood method 

Note: Make Sure to describe the purpose, assumptions, data requirements, computational 
procedure, resulting estimates and limitations. 



Question 6 


You are given the following tabulations of data relating to sons bom and sons surviving by age 

of mother from the 2002 Zimbabwe census data. The average census date was 2002.627. Using 


the Brass children ever born and children surviving method. and assuming that mortality follows 

the West family model life tables (given in annex): 


a) Define the parameters to be calculated given in the tabulations. 


b) Estimate the male child mortality levels by filling blank spaces in the tabulations. 


c) Comment on child mortality levels in this country. 


Age9rou~ Index Wi CEBi CSI COl PI Oi 
15-19 1 766882 69352 64317 5035 0.0726 
20-24 2 658857 347375 319447 27928 0.0804 
25-29 3 513783 535319 489377 45942 
30-34 4 360277 546691 500238 . 1.5174 

35-39 5 268789 555112 507881 47231 2.0652 
40-44 6 239716 612986 552286 60700 2.5571 0.0990 
45-49 7 191154 548148 482831 65317 0.1192 

Total 2999458 3214983 2916377 298606 

Age group Index Coefficients a Ki qx Ix 

I ai bi ci 

15-19 1 1.1415 -2.7070 0.7663 0.9227 
20-24 2 1.2563 -0.5381 -0.2637 
25-29 3 1.1851 0.0633 -0.4177 0.9846 0.0845 
30-34 4 1.1720 0.2341 -0.4272 0.9960 0.0846 0.9154 
35-39 5 1.1865 0.3080 -0.4452 0.9137 

40-44 6 1.1746 0.3314 -0.4537 1.0019 0.9008 

45-49 7 1.1639 0.3190 -0.4435 0.1185 0.8815 
a Coefficients for estimation of child mortality multipliers, Trussell variant 

Age group Coefficients b Age x qx tx Mortality Reference 


I al bl ci level date 


15-19 1.0970 5.5628 -1.9956 1 ql 1.0413 17.75 

20~24 1.3062 5.5677 0.2960 2 q2 2000.2 

25-29 1.5305 2.5528 . 4.8962 3 q3 18.51 1998.2 
30-34 1.9991 -2.4261 10.4282 5 q5 1995.8 

35-39 2.7632 -8.4065 16.1787 10 ql0 19.20 1993.1 
40-44 4.3468 -13.2436 20.1990 15 q15 12.2965 1990.3 

45-49 7.5242 -14.2013 20.0162 20 q20 15.2171 18.36 
b Coefficients for estimation of the reference period t(x) to which the values of qx estimated from 

data classified by age refer. 



ANNEX 

Table A1: Brass General and African Standard life table (. 's and logits 

Age General Standard Age African Standard 

x Ix Ys(x) x Ix Ys(x} 

0 1 0 1 

1 0.8499 -0.867 1 0.8802 -0.9972 

2 0.807 -0.7153 2 0.8335 -0.8053 

3 7876 -0.6553 3 0.8101 -0.7253 

4 0.7762 -0.6218 4 0.7964 -0.682 

5 0.7691 -0.6016 5 0.7863 -0.6514 

10 0.7502 -0.5498 10 0.7502 -0.5498 
15 0.7362 -0.5131 15 0.7362 -0.5131 

20 0.713 -0.4551 20 0.713 -0.4551 

25 0.6826 -0.3829 25 0.6826 -0.3829 

30 0.6525 -0.315 30 0.6525 -0.315 
35 0.6223 -0.2496 35 0.6223 -0.2496 

40 0.5898 -0.1817 40 0.5898 -0.1817 

45 0.5535 -0.1073 45 0.5535 -0.1073 

50 0.5106 -0.0212 50 0.5106 -0.0212 

55 0.4585 0.0832 55 0.4585 0.0832 

60 0.3965 0.21 60 0.3965 0.21 

65 0.321 0.3746 65 0.321 0.3746 

70 0.238 0.5818 70 0.238 0.5818 
75 0.1516 0.8611 75 0.1516 0.8611 

80 0.0768 1.2433 80 0.0768 1.2433 
85 0.0276 1.781 85 0.0276 1.781 

90 0.0059 2.5634 90 0.0059 2.5634 

95 0.0006 3.709 95 0.0006 3.709 

100 0 100 0 
Source: Carrier and Hobcraft (1973) 

Table A2: Hutterite marital ASFRs, 1921-30 

Age group Hutterite Standard 

15-19 0.300 

20-24 0.550 
25-29 0.502 
30-34 0.447 
35-39 0.406 
40-44 0.222 
45-49 0.061 



Table A3: Five year n(a) and v(a) for Coale-Trussel fertility model 
Age group (a) n(a) v(a) 
15-19 0.411 0.000 
20-24 0.460 0.000 
25-29 0.431 -0.279 
30-34 0.395 -0.667 
35-39 0.322 -1.042 
40-44 0.167 -1.414 
45-49 0.024 -1.671 
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