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DMA 601: Advanced Demographic Analysis

Answer four (04) questions only. Time: Four (04) Hours

Calculators can be used

1) (a) Explain the applications of Lexis diagram in demographic analysis.
{05 marks)
(b) The following table provides data on the number of female survivors and their deaths,
' separations or divorces in a marriage cohort married in 2011 and were followed-up until
the end of 2015. Place these data on a Lexis diagram.
(05 marks)
Number of female survivors and their deaths, separations or divorces
Marriage duration No. of females survivors Attrition due to deaths of a
(years) marriage partner or
| ‘ separation or divorce
0 9000 200
1 8800 100
2 8700 50
3 8650 25
4 8625 -
(c) Assuming that 75 percent of attrition of the above marriage cohort at each duration had

occurred due to death of a marriage partner, compute corresponding probabilities, gy of

attrition, by separation and divorce, corrected for the influenced of mortality.

(15 marks)
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2) (a)

b)

Briefly discuss the assumptions on which the concepts of a stationary and stable

population are based.

(05 marks)

Explain the importance of theoretical population models in demographic analysis.

{07 marks)

Using the stable population model provided, estimate the following parameters
for a “West * female stable population with el =68.5 and r = 0.028

i) the proportion aged 60 and above
it} the death rate

iii) the gross reproduction rate assuming a mean age at maternity in 28 years.

(13 marks)
3) (a) Explain briefly the main characteristics of stationary and stable population models.
(05 marks)
(b) A female stable population has the following characteristics:
Life Table Parameters Intrinsic Rate of Growth
1p=100,000
r=0,023
o Lgp = 624,500
b=0.0210
ed = 68.5
15 Lo = 80,000

Based on the above data, estimate:

i)

i)

iii)

What proportion of the stationary population is aged 60 and over? of the
stable population?
What proportion of the stationary population is under age 15 ? of the stable
population? _
Compute the index of ageing and younger dependency ratio in stationary
population |

(12 marks)




4) a)

b)

Data on the probability of employee wastage calculated based on the proportion of
annual labour turn over in a factory (X) is given below. Calculate the average length
of service of an employec and the annual intake required to maintain the staff of

4,000 persons.

Factory X
0.651
0.520
0.410
0.400
0.399
0.351
0.331
0.241
0.087
1.000

e
och\mpummog

(08 marks)

Explain.the differences between the estimates of internal migration derived from
place of birth method and Survival ratio method.
(05 marks)

Assume that according to the 2005 census, 4,000 persons were residing in an
hypothetical region X but were born in another region of a country, while 2000
persons who were born in region X were enumerated as residents of another region.
A census taken 10 years later shows that there are 6,000 persons residing in region
X who were not born in X, while 4000 natives of X reside outside the region X. The
probability of dying during the 10 year period for all out —migrants from the region
X  qgis 0.20, while the probability of all in-migrants g, is 0.4.

i) Calculate net migration of the region X without taking into account

mortality among migrants.

(05 marks)



i)} Calculate net migration of region X by introducing deaths (during the period)
among migrants who were already in region or who had already left the region

X at the beginning of period.

(05 marks)

iii) Suppose that migrants who entered or left region X during 2005-2015 period
were also subject to the risk of dying. In the absence of any information on the
timing of their arrival or departure from region X, assuming that they entered
or left region X at mid period. Refine your net migration value for region X

using the following formula:

1 ) -1
Formula: M = s (Tran = 1) + 7555 & (POt — Otn)

(05 marks)

iv)  Comment on your resuits.
(05 marks)

)

5) a) Explain how population estimates differ from population projections.

(05 marks)

b) Explain three growth models which can be used to estimate population of a
country,
(05 marks)



c) Data and the assumptions for the country X are given below, Project the female

population for the year 2020 using the cohort component method of population

projection.
Five year Female popuiation, Five year female | Age specific
age Groups 2015 | survival ratio fertility rate (per
| woman) -2015
0-4 521,311 0.99405 -
5-9 488,026 0.99769 .
10-14 473,704 0.99611 -
15-19 360,703 0.99219 0.060
20-24 304,791 0.99242 0.280
25-29 284,746 0.99225 0.210
30-34 330,663 0.99041 0.110
35-39 340,186 0.98554 0.060
40-44 286,353 0.97666 0.020
45-49 277,869 . 0.96166 0.002
50-54 232,834 0.93699 | -
55-59 175,137 0.89918 -
60-64 125,524 0.84472 -
65-69 - 81,771 0.77359 -
70+ 171,955 0.55683 -

Assumptions;
i) All age specific fertility rates (ASFRs) recorded in 2015 will decline by

1.4 % by the year 2020.
i)  Sex Ratio at birth is 102.
iit) The female survival ratio from birth to age group 0-4 is 0.988753.
iv) There 1s no international migration during the period 2015-2020.
' (15 marks)
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6) a) Explain briefly the importance of Bongaarts model in fertility analysis of a country.

{08 marks)

b) The following tables provide data drawn from the 2011 census of a population in a

country and the standard marital fertility schedule of the Hutterite population. Using

the number of births during calendar year and data provided in tables, compute the

following measures of fertility.

Age Number of women Number of married | Number of unmarried

group women women
15-19 350,619 33,515 317,104
20-24 294,707 176,841 117,866
25-29 274,662 235,981 38,681
30-34 320,579 289,342 31,237
35-39 330,102 297,680 32,422
40-44 276,269 243,465 32,804
45-49 267,785 227,211 40,574

Standard marital fertility schedule of Hutterite (1921-1930)

Age group Legitimate fertility rate
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

Legitimate births = 68,374

Illegitimate births = 8,623

i) Comparative index of general fertility (If)

i) Comparative index of legitimate fertility (/)

iii) Comparative index of illegitimate fertility (I,)

iv) Comparative index of proportions married (I,,,)

v) Comment on your results

(17 marks)




TaBLr II. “WEST” MODEL STABLE POPULATIONS ARRANGED BY LEVEL OF MORTALITY (continued)

LEVEL 19
Females (%q = 65.00 years)

Annual rate of increase :
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Tante 1. “WeEsr™ MODEL STABLE POPULATIONS ARRANGED BY LEVEL OF MORTALITY (continued)
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TR T T FABLE 1T, " PWaST® MODEL STARLX POPULATIONS ARRANGED BY LEVEL 8
LEVEL 2!
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Tanps II.

“WEST" MODEL STABLE POPULATIONS ARRANGED BY LEVAL OF MORTALITY (comtimued)
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Deathrate ......c..c..n.. cereeries D194 . OI66 0141 0119 0100 0084 0071 0060 0052 0045 0040 0036 0034
631 3 ¢ ) S 0.79 091 1.04 L19 1.36 1.55 1.77 2.02 2.30 2.61 2.96 336 3.81
GRR (29) A OO 0.78 0.90 1.04 121 1.39 1.60 1.85 212 244 2.80 1.20 3.67 4.20
GRROD civivrvvneeraaranns .. 0 0.90 1.05 - 122 1.42 1.66 193 © 2,24 2.59 3.00 3148 4.02 4.64
GRREQOI -ovrrveiiiariiannnnns, 0.75 0.89 1.05 1.24 1.46 1.711 2.01 2.36 2.717 3.24 379 443 5.18
Averageage ......... eiteaerees a1 40.5 e 353 128 304 28.2 26.1 24.1 224 20.7 19.3 7.9
- Births/population 1544 e .. 026 0% 035 054 062 072 .083 095 .109 .
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