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Question 1

A doctor believes that the proportions of births in the kingdom of Eswatini on
each day of the week are equal. A simple random sample of 700 births from a
recent year is selected, and the results are below. At a significance level of

0.01, is there enough evidence to support the doctor’s claim?  [10 marks]

Day Sunday | Monday | Tuesday | Wednesday Thursday | Friday | Saturday

Frequency | 65 103 114 116 115 112 75

A recent national survey claims that the mean time to first marriage among
young women is 26 years. A random sample of 26 young women selected
from the country showed thaf the mean time to first marriage is 27 years with
a standard deviation of 3 years. If the age at first marriage for these-women

has a normal distribution.

i. Find the p-value for the test that the mean time to first marriage is
different from 26 years [5 marks]
ji.  Using a 1% level of significance, what would [5 marks]

you conclude?

A recent survey of 283 children under five years in the Manzini region found
that their mean weight was 14.74 kg. Assume that the population standard
deviation of weight values is 5.58 kg and that the weight values are normally
distributed, Find the 95% confidence limits for the actual mean value of all

their weights? " {10 marks]




Question 2

The 2018 Eswatini annual health report reveals that AIDS, Tuberculosis and Cancer
are the leading cause of death in the country. Out of about 1,229 deaths recorded in
the country in 2018, about 16% of these deaths are AIDS-related (A), 15% relating
to Tuberculosis (T), and 11% from Cancer (C). Due to the infectiousness of the
diseases, further analysis revealed that some manifested multiple causes of death.
For instance, 49 persons died from Tuberculosis and AIDS, 68 of those who died had
TB and Cancer, 39 of those who died had Cancer and AIDS. About 16 persous died
from deaths relating to AIDS, Tuberculosis and Cancer. The ministry of health in the
kingdom is aware that you are taking a course on quantitative methods in

demography and you have been hired as a consultant o find and interpret the

following.
Q) plQF (3 marks)
b) p(TNC) (3 marks) .
¢) p(AUCUT) ? (3 marks)
d) p(AnCNT) : (3 marks)
e) p(TIA) (3 marks)
) Tsp (T UA)=p(T)+p(A)? (5 marks)
g) Isp (T nA)=p(T)*p(A)? (5 marks)

h} Nlustrate the problem using a Venn diagram (10 marks)



Question 3
a. A recent demographic survey in Swaziland revealed that about 22% of girls are
pregnant before their 18th birthday. Using the binomial probability formula,
Suppose that this survey included a random sample of 25 high school girls. Find
the probability that six or more girls will be pregnant before her 18th birthday.
I5 marks]

b. An immigration officer has been presented with a list of 24 persons coming into
Swaziland through the Ngwenya border. Of the 24 immigrants, only 18
immigrants had the appropriate travel document. If the immigration officer
decides to randomly select 4 persons for screening, what is the probability that
more than one, but less than four persons will have illegal travel documents?

[10 marks]

c. The age at first marriage in Swaziland is assumed to be norrmally
distributed with mean 26 years and variance 36.
i. Suppose that 23% of women in this sample are classified as [5 marks]
having married late, what is the minimum age that woman
must be married to have married late?
ii. What is the probability that a woman selected at

random married before 20 years. [5 marks]

d. Among UNISWA students who hold part-time jobs during the 2018 academic
year, the distribution of the time spent working per week is approximately
normally distributed with a mean of 20.20 hours and a standard deviation of 2.60
hours. Find the probability that the average time spent working per week for 18
randomly selected students who hold part-time jobs during the year is not within

1 hour of the population mean. [10 marks}




t Table

cum. prob t s tis (T tgs t a0 t g tars t 90 € 995 £ 990 € 9995

one-tail 0.50 0.25 0.20 0.15 0.10 0.05 0.025 0.01 0.005 0.001 0.0005[
two-tails 1.00 0.50 0.40 0.30 0.20 0.10 0.05 0.02 0.01 0002 0.001

df

80% g 95% 99.8%
Confidence Level

t-tablie.xls 7/14/2007




Standard Normal Probabilities

Table entry for z is the area under the standard normal curve
to the left of z.
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Standard Normal Probabilities

Table entry for z is the area under the standard normal curve
to the left of z.
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Chi~square Distribution Table

d.f. | .995 099 975 95 9 1 05 025 01
1! 000 000 000 000 002 2.71 3.84 5.02 6.63
21 001 0.02 005 010 021 4.61 5.99 7.38 9.21
3 o7 011 022 035 0.58 6.25 7.81 935 1134
4| 021 030 048 071 106 7.78 949 1114  13.28
5{ 041 055 083 115 161 924 1107 1283 15.09
6| 068 087 124 164 220 1064 1259 1445 16.81
71 099 124 169 217 283 1202 1407 1601 1848
8| 134 165 218 273 349 1336 1551 1753 20.09
9| 173 209 270 333 417 1468 1692 19.02  21.67

10| 216 256 325 394 487 1599 1831 2048 2321
11| 260 305 3.82 457 558 1728 19.68 21.92 2472
i2 | 3.07 357 440 523 630 1855 2103 23.34  26.22
134 357 411 501 589 7.04 1981 2236 2474 27.60
14| 407 466 583 657 7.79 2106 23.68 2612 20.14
15| 460 523 626 726 855 2231 2500 2749 30.58
16! 514 58 691 79 931 2354 2630 28385 3200
17| 570 641 756 867 1009 2477 2759 3019 3341
18| 626 701 823 939 1086 2599 2887 3153 3481
19} 684 763 891 1012 1165 27.20 3014 3285 3619
20| 743 826 9.59 10.85 1244 2841 3141 3417  37.57
22 | 864 9.54 1098 1234 1404 3081 3392 36.78 40.29
24 | 9.89 10.86 1240 13.85 1566 33.20 3642 39.36  42.98
26 | 11.16 1220 13.84 1538 17.29 35.56 38.80 4192 45.64
98 | 12.46 13.56 15.31 1693 1894 37.92 4134 4446 43.28
30 | 13.79 1495 16.79 1849 2060 40.26 4377 46.98  50.89
32 1 15.13 16.36 1829 20.07 2227 4258 46.19 4948 53.49
34 | 1650 17.79 19.81 21.66 23.95 4490 48.60 5197 56.06
33 | 19.29 20.60 22,88 24.88 2734 4951 53.38 5690 6116
42 | 22.14 23.65 26.00 2814 30.77 54.09 5812 6178 6621
46 | 25.04 26.66 20.16 31.44 3422 58.64 62.83 66.62 71.20
50 | 27.99 29.71 32.36 3476 37.69 63.17 06750 7142 76.15
55 | 3173 3357 3640 3896 4206 6880 73.31 7738 8220
60 | 35.53 3748 40.48 43.19 46.46 7440 79.08 8330 3838
651 39.38 4144 4460 4745 50.88 79.97 84.82 89.18 9442
70 | 4328 45.44 4876 51.74 55.33 8553  U0.53 95.02 100.43
75 | 47.21 4948 5294 56.05 5979 91.06  96.22 100.84 106.39
80 | 51.17 53.54 57.15 60.39 64.28 96.58 101.88 106.63 112.33
85 | 55.17 57.63 61.3% 64.75 6878 102.08 107.52 112.39 118.24
90 | 59.20 61.75 65.65 69.13 73.20 107.57 113.15 118.14 124.12
95 1 63.25 6590 69.92 7352 77.82 113.04 11875 123.86 129.97
100 | 67.33 70.06 74.22 7793 8236 11850 12434 12956 135.81




