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SCIENCE IN APPLIED STATISTICS AND POST GRADUATE DIPLOMA IN APPLIED 

STATISTICS 
 

SMS 5130 –DEMOGRAPHIC METHODS 
 

DATE: JANUARY 2020           TIME: 3 HOURS 

INSTRUCTIONS:  Answer question one and any other three questions.  
 

QUESTION ONE (30 MARKS) 

a) Give and explain the demographic equation.     (3 Marks) 

b) Which part of the equation is least understood and most difficult to predict? Give at least 

two reasons for your answer.       (4 Marks) 

c) What is radix in the life table?      (2 Marks) 

d) You are researching the health situation of a high mortality country in Africa. For this 

research you want to know life expectancy at age 10. You know the age specific death 

rate for age intervals 0-1, 1-5 and then 5- years intervals for all other ages. Assume that 

mortality is uniformly distributed across time (i.e those who live in an interval add all the 

years and those who die add half of the years) 

Explain step-by-step how to calculate life expectancy at age 10  (7 Marks) 

e) Explain the difference between a birth rate and a fertility rate.  (3 Marks) 

f) Is the total fertility rate (TFR) a longitudinal or a period measurement of fertility? Explain  

(3 Marks) 

g) Why is an increase of age at marriage of women important for fertility decline? Give at 

least two reasons.        (3 Marks) 

h) Homelessness in the Netherland. 
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Fig 1     Homeless people (x1000)               

            in Netherlands 

 2009 2013 
Men  14.2 19.9 
Women         3.6 4.8 
 Total  17.8 24.7 

  

Source statline 2015 

Fig.2: Polotention at 1st January in the Netherlands 

 

 2009 2013 
Men  8.136 8.307 
Women         8.329 8.472 
 Total  16.485 16.779 

Source statline 2015 

i) Describe and explain the difference in ways of entering the Dutch general population 

 (3 Marks) 

(ii) Calculate the homelessness rate per thousand for women and men in the Netherlands in 

2009.          (2 Marks) 

(iii)      Comparing homelessness in 2009 with 213 it appears to have increase both in absolute 

numbers an in relative numbers. We however want to correct the 2013 figures for changes 

in the population- sex-structure between 2009 and 2013 to be more confident. 

I. Explain how you could do this. 

II.  Would it be sufficient to correct for the sex structure of the population ? Explain 

why that is the case or why that is not the case.   (3 Marks) 

QUESTION TWO (20 MARKS) 

a) To what extent do the age structure of the Japan and Nigerian differ and why(5 Marks) 

b) What are the challenges in each of these countries (mention atleast two challenges per 

country.         (5 Marks) 
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c) Describe  what the “New economics of migration theory entails.  (5 Marks) 

d) Explain the new migration from Africa to China using this theory.  (5 Marks) 

QUESTION THREE (20 MARKS) 

a) Given the following table  

Population  1 January 2001 10554 Pt 

During 2001  

Births     +456   or 

Deaths      -215 

Immigration     +145 

Emigration     -40 

Population 1 jan 2001   10,900 Pt+n 

(i)  Compute the rate of growth      (3 Marks) 

(ii)  Given that immigration = +40 and Emigration = - 145 compute the rate of natural 

increase.        (3 Marks) 

b) Discuss the following models; 

(i) Geometric (Discrete) model       (3 Marks) 

(ii)  The continuous (exponential) model     (3 Marks) 

c) In 1960 the population of Ghana was 6,726,815 in 1970 it was 8545561 what is the rate of 

annual growth for this period? Use geometric model and exponential model and compare 

the answers.         (8 Marks) 

QUESTION FOUR (20 MARKS) 

a) The population of Ghana in 1960 was 6.73M and in 1970 8.54m. what was Ghana’s 

population in 1965? 

(i) Using geometric mode      (3 Marks) 

(ii)  Using exponential growth model     (3 Marks) 

b) Discuss extrapolation as a result of the above two methods.   (5 Marks) 

c) Discuss the basic measures for estimation of internal migration.  (9 Marks) 
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QUESTION FIVE (20 MARKS) 

a)  Discuss the measures of population distribution from the data below (Ghana population 
from 1960 & 1970 censuses).    

Region   Area   1970 population   1960 population  

All region  92100   8559313   6726815 

Western   9236   770087   626155 

Central   3794   890135   751392 

Greater Accra  1001   851614   491817 

Eastern   7713   1261661   1094196 

Volta    7943   947268   777285 

Ashanti  9417   966509   587920 

Brong    15273   766509   531573 

Northern   27175   727618   531573 

Upper    10548   862723   757344 

Compute ; 

(i) Density per Km2 by region      (6 Marks) 
(ii)  Index of dissimilarity        (6 Marks) 
(iii)  Concentration ratio       (4 Marks) 
(iv)  Index of concentration giving interpretation for each.  (4 Marks)  


