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JOMO KENYATTA UNIVERSITY OF AGRICULTURE AND TECHNOLOGY
University Examinations 2016/2017

YEAR SECOND SEMESTER EXAMINATIONS FOR THE DEGREE OF

BACHELOR OF SCIENCE IN STATISTICS
STA 2480 ; DEMOGRAPHIC TECHNIQUES

DATE: JUNE 2017 TIME: 2 HOURS

INSTRUCTIONS: Answer question ONE and any other TWO questions

Question One (30 Marks)

(a) For alife table | modeled on ages below 5 , the formula proposed for evaluating o £ is given
by oLy = kaly + kals. Given that when {; = 9800 and J; = 9,400, it 35 found Uhat oDq = 38 080
Determine the values of & and L. [4 marks]

{b} The population of a country in 1960 was 673 milion while i 1070 it was 554 million. Find
Lhe size of the population in 1%65 using arithmetic interpolation, [3 marks]

() The accuracy of demographic statistics is dependent on the accuracy of data nzed Describe
twa types of errors in demographic data explaining their possible sources [2 marks)

{d) A particular population can be modeled for a person aged ¢ years, where 0 < ¢ < G, by the
survival function 5(x) where ; {I‘
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Question Two (20 Morlcs} on

data are given on women of child bearing age . in the | wper oF

{a) The fallowiog incamplete
: 'I-i-'err'u.‘:rnnrvr':u the county of Burania , for the yaar 2016. =& By
R 2= ; . 5 T A0 — 44 | 45 — 49
—— e 05 [ B0 — 24 | 26— 20 | 0 - | 45— E{.’m A |
— T’uﬁ%\;ﬁhﬂ_ — ] 150,000 | 120,000 peao0 | | BeOw0 OO0
Foial amber of births in 2016 | 450 8250 | 4,800 4,800 | [ 2,100
— ASFR______ | o080 | 0.075 T [ o040 | | a
| Frohability of suraval |
| to mid age of the age group | 0867 | o051 | 08z | 0926 | 0914 | 0908 | nees |
{i) Copy and complete the table below. [3 marks)
fii} Calculate correct to one decimal place
i. The mean of child bearing [1 marks]
[2 marks]

ii. The median age for child bearing
iii. The modal age for child bearing 12 marks]

{iii} Calculate correct to three decimel places

i. The tetal fertility rate. [1 marks]
ii. The gross rate of reproduction [2 marks]
iif. The net rate of reproduction [2 marks]

{b) imf'ﬂilﬂw up H.1-Tlif!']_‘i' ﬂf migrants to a 1i-.r.:.r.'-: area finds that all of thern leave before their fourth
H:;’;i;ﬂ.f:'? in the arca. 40% leave in the fret vear, 30% in the second year, 20 % in the third
é:‘c ;.:. - "'Il the fourth year. Tflﬂ. number of migrants entering the area each year i3 80% of
al rmigrant population. This pattern has been observed for many years.

{1} What is the -zwemge length of Lime that a migrant remains in the working area? (
sume that migration is distrilnted evenly through the year) o

(1i) For migrants who have remained i [3 marks)
' in the area for exact Z i
of remaining exactly two more vears? ly one year, what is the probability
[1 marks]

e
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Given thyt F[E) = ":'f debormine the values of the cpastants & el 't i
ELE = | .
-] markel, held from Monday
A goats had

) AT : H ; i
! fermer had 200 goata , which he wasted to sell Lo the Dl_hnt day the poimAining

Friday. On Manday he sold 24 zosts , g0 that by the end of A
achieved theic firgt bicthday, Ch Tuesday, Wednesday and Th".w? 1“3':'31?3 i
20ats respectively, and then sold all the remaining goats on Frides.

. sold 37,76 and 42
d complele the

table balgw:
: — = .N—r:

(X[ I | & | 9= | P= | L=l
gortes| | | | 1|
e

— " i, =2 1__4__—I4|
T D =

T i s

:n.;-l-:.a!:-r- — o

|5 marks]
nd the rate of growth and the rate of natur al inerease for the popu
rlks}

(N Compule the CDE,CER a
lation of & certain town, far the year 2011, baged on the vital statistics given below; [6 ma

Topulation Jannary 2011 | 25,675 I| :

Numhber of births [ 954_| i
Mumbar of Deaths l 412 A

~ Number of immigrante | 3753 |

Number of emigrants | B |

o5

(gl The population P, ¢ years after the inibhiz] obzervation iz given by;

VAT

P = 1000{t o

Determine the initial population and the population 100 yesrs later, and also the rate of

growth of the population after 0 and 100 vears. 15 marks)

{h} Mow long will it take a country’s population of 6,73 million to double if growing at a constant
rate of 2.4% per snnum starting from the hase year 19807 2 marks)
. marks

4.0 L L Lee
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{iii} BFthe migrants who have beon in the area batween 2 and 3 yearn représent 15 29% of
the total migrant population, what ie the rate of growth? 11 marke]
12 marka)

fiv} What ia the proportion ef the migrante who leave the area each year?

Guestion Three (20 Mavka)

(8} It is osturated that { years from now, the population of a certain country in millions will be

20
Fes 3} Se-0.00

{1} What ia the current population
(i1} Whal will be the population 50 years [rom now?

(1#1) What will happen to the population in the long ron?
L6 marks]

(b) The census figures for the population of Nairobi are as follows.

i Year 1969 lH'i’El-'| 1984 | 1999

| :
| Population in milliens | 0.51 | 0.83 | 1.02 | 2.1a

o -..'ln-"T

It is proposed to fit the data to a model P = Ae™ whers ¢ 15 the time in decades after the

observation in 1969,

(i) Transform the model into appropriate logarithmic form, and fit & regression model to
the data to determine the values of the constants A and r, correct to three decimal

places, |8 marks]
(i) Use your model to predict the size of the population in 2019 (in milliong) eorrect to three
13 marks]

significant figures.
{ili} The 2009 census figures gave the actual pepulation as 3.14 million. Predict the size of

the population in 2009 using your model and show that the percentage error in your
[3 marks|

prediction is just less than 10%
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Guestion Four (20 Marks)

(g} In a certain island, data on age groups in a reproductive-span of women, their number and
recorded number of births, for a given calender year, were recorded as follows; Tt ie also

Age-group 15-19 | 20-21 | 2528 | 3034 | 3639 | 40-44 | 4549 |
Number of women | 210,000 | 175,000 | 157 500 140,000 | 122,500 1|:I~5,':IEI:|] | BT.500
[ Number of births | 1,080 | 8400 | 9450 | 1,140 [ 23700 | 5400 | 3.600 |

kaown that 55% of births are female birtha, Calenlate the following rates

(i} Age Specific fertility rate 13 marksl
{ii) Total Fertility rate [2 marks]
[2 marks]

(iii) General Fertility rate
{iv} In what way(s) is the General Fertility Rate a beller messure of fertility levels than the
Crude Birth Rate? [T mark]

P = a4+ bt where P iz the popnialion t

on model for a small town is givea by 7

(b} A populati : T e e 30
sars after the initial ohzervation, Given that Pl = 3,000, F(1) = 4600 and ? r__.. il

2 i lues of the constants al and ¢ and hence the formula for the size o3 I_n-:'

Determing the values ' [12 marks)

population il time t.

THE END
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