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TITLE OF PAPER : QUANTITATIVE METHODS IN DEMOGRAPHY

COURSE CODE  : DEM 206

TIME ALLOWED : TWO (2) HOURS

INSTRUCTIONS : ANSWER ANY THREE QUESTIONS.

REQUIREMENTS : SCIENTIFIC CALCULATOR AND
STATISTICAL TABLES.
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Question 1

Compare and contrast the following terms:

i) Qualitative data and quantitative data 4 marks
ii) Dependent variable and independent variable 4 marks
iii) Probability sampling and non-probability sampling 4 marks
iv) Confidence interval and p-value 4 marks
v) Simple linear regression model and multiple regression model 4 marks
[20 marks]
Question 2

A group of female managers has lodged a complaint with the personnel department. They
feel that women tend to remain in low level management positions’ when promotions are
handed out. The personnel department has obtained data in which managers have been
employed for at least | year. The data is summarised in the following contingency table.

Promoted Gender Total
Male M Female F

Yes Y 288 36 324

No N 672 204 876

Total 960 240 1200
i)  Calculate the probability that a manager is promoted 1 mark
ii) Calculate the probability that a manager is not promoted 1 mark
iti) Calculate the probability that a manager is a male 1 mark
iv) Calculate the probability that a manager is both male and promoted 1 mark
v)  Given that a manager is a male, find the probability that he is promoted 2 marks
vi) Are the two events statistically independent? 2 marks
vii) Are the two events mutually exclusive? 2 marks
viii) Calculate the probability that a female manager is promoted 2 marks
xi) Calculate the probability that a female manager is not promoted 2 marks
x) Investigate P(NUF) 3 marks
ix) Investigate independence with P (M) and P (MIY). 3 marks

[20 marks]

Question 3

a. 30% of applicants for a position have advanced training in computer programming.
Applicants are interviewed sequentially and are selected at random from the pool. Let
Y = number of interviews until the first successful applicant

i) Find the probability of selecting the first applicant with the advanced training
on the fifth interview. 4 marks
i) Calculate the expected value and standard deviation of Y. 4 marks
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b. Scores on an examination are assumed to be normally distributed with mean 78 and
variance 25.

i)
ii)

iii)

iv)

V)

Question 4

a.
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What is the probability that a person taking the examination scores higher than
727 2 marks
Suppose that students scoring in the top 10% of this distribution are to receive
an A grade. What is the minimum score a student must receive to eamn an A
grade? 2 marks
‘What must be the cut-off point for passing the examination if the examiner
wants only the top 28.1% of all scores to be passing? 2 marks
Approximately what proportion of students have scores 5 or more points
above the score that cuts off the lowest 25%. ‘ 3 marks
If it is known that a student’s score exceeds 72, what is the probability that
his/her score exceeds 847 ; 3 marks
[20 marks]

-

Reaction A or B occurs to a stimulus in a psychological experiment. If an
experimenter wants to estimate the probability p that a person will react in manner
A, how many people must be included in the experiment? Assume that the
experimenter will be satisfied if the error of estimation is less than 0.04 with
probability equal to 0.90. Also assume that he expects p to lie in the
neighbourhood of 0.6. 10 marks

The number of kids’ meals sold per day is known to be normally distributed with
mean 30. A new advertising campaign offers a small toy with every kid’s meal. In
order to evaluate the success of the campaign a random sample of 18 business
days is drawn yielding an average number of 40 kids’ meals sold per day with
standard deviation of 12. Answer the following questions:

i) Formulate the appropriate null and alternative hypothesis to test whether there
is substantial evidence that the advertising campaign was successful. 2 marks

i) In terms of this problem, what is a type 1 error? 2 marks
iii) Calculate the appropriate test statistic for the test in i). 3 marks

iv) A 95% lower confidence limit for y, the average number of kid’s meals sold
after the campaign, is given by 35.08. Do you think the campaign was
successful on a 5% level of significance? Motivate your answer in terms of

the confidence interval. : & 3 marks
T ' [20 marks]



Question §

a. A psychological test was conducted to compare the reaction times for men and
women to a stimulus. Independent random samples of 50 men and 50 women were
employed in the experiment. Do the data present sufficient evidence to suggest a
difference between the true mean reaction times for men and women? Use a = 0.05.

Men

Women

n1 = 50
¥; = 3.6 seconds

s$=0.18

n, = 50
¥, = 3.8 seconds

s2=0.14

10 marks

b. A company produces condoms that are supposed to have a diameter variance no
larger than 0.0002 (diameters measured in inches). A random sample of 10 condoms
gave a sample variance of 0.0003. Test, at a 5% level of significance and assume
measured diameters are normally distributed.
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Table A-2 The cdf of the Z Distribution (the Z Table)
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Table A-2 (continued)
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t Distribution: Critical Values of ¢

Significance level

Degrees of Two-tailed test: 10%% 59 2% 1% 0.2% G.1%
Sreedom One-tailed rest: 5% 2.5% 1% 0.5% 0.1%% 0.035%
1 6314 12,706 31.821 63.657 318.309 636.619

2 2920 4.303 6.965 9,925 22.327 31.599

3 2.353 3.182 4.541 5.841 10.215 12924

4 2,132 2.776 3.747 4.604 7173 8610

s 2.015 2.571 31.365 4.032 5,893 6.869

o 1.943 2.447 3.143 3707 5.2(8 5.95¢9

7 1.894 2.365 2.998 3499 4,785 5.408

8 1.860 2.306 2.896 3.35%8 4.501 5.041

9 1.833 2.262 2.821 3.250 4.297 4.781
10 1812 2.228 2,764 3.169 4,144 4.587
11 1.7%6 2.201 2.718 3.106 4.025 4.437
12 1.782 2.179 2,681 3.055 3.930 4.318
i3 1,771 2.160 2.650 3.012 3.852 4.221
14 1.761 2.145 2.624 2877 3.787 4.140
is 1.753 2,131 2,602 2.947 3.733 4.0%3
16 1.746 2.120 2.583 2524 3686 4.015
17 1.740 2.110 2.567 2.898 3.648 3.96%
i8 1.734 2,101 28582 2.878 3.610 3422
19 1.729 2.093 1.539 2.861 3.57% 3.883
20 1.72 2.086 2.528 2.845 1582 3.850
21 1.72 2.080 2.518 2.831 3.527 3.819
22 1717 2.074 2.508 23819 3.508 3792
23 1.714 2.069 2.560 2,807 3.485 3.768
24 1.7 2.064 2492 27197 3.467 3.745
28 1.708 2.060 2,485 2.787 3,450 3.7258
26 1.706 2.056 2479 2,779 3.435 3707
27 1.703 2.052 2473 2771 3421 3.690
28 1.701 2.048 2.467 2.763 3,408 3.674
29 1.699 2.045 2.462 2,756 3.396 3.659
30 1.697 2.042 2.457 2.75¢ 3.385 3.646
3z 1.694 2.037 2.249 2,738 3.368 3.622
34 1691 2,032 2.441 2,728 3.348 3.601
36 1.688 2.028 2.434 2719 3.332 3.582
38 1.686 2.024 2.428 2712 3.31¢ 3.566
30 1.684 2.021 2,423 2.704 3.307 3.551
42 1.682 2.018 2.418 2.698 3.296 3.538
44 1680 2,018 2.414 2.692 3.286 3.526
46 1.679 2.013 2410 2.687 3277 3.515
48 1.677 2.011 2407 2.682 3.269 3.505
50 1.67¢6 2.009 2.403 2678 3.261 3.496
60 1.671 2.000 2.390 2.660 3.232 3.460
70 1.667 1.904 2.381 2.648 3211 3,438
80 1.664 1,990 2.374 2.639 3195 3416
90 1.662 1.987 2.368 2.632 3,183 3.402
100 1.660 1.984 2.364 2.626 3.174 3.390
120 1.658 1.980 2.358 2617 3.160 3.373
150 1.655 1.976 2.351 2.609 3.145 3.357
2060 1.653 1.972 2.345 2.601 3.131 3.340
300 1.650 1.968 2.339 2.592 3.118 3.323
400 1.649 1,966 2.336 2.58% 3 3318
500 1.648 1.965% 2334 2.586 3.107 3.310
600 1.647% 1.964 2,333 2.584 3104 3307
£ 1.645 1.960 2.326 2576 3.090 3.291
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Table A-5 The F-Table
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Table A-3 The Chi-Square Table
Humbers in the table represent Chi-squere values whose ares 1o the right equals p

#low o5 o5 om  ooes
1] 271 388 502 684 788
2] 481 598 738 921 10K
30625 782 935 1135 1284
4] 7178 949 1114 1328 1488
5| 924 1107 1283 1503 1675
61065 1258 1445 1681 1855
701202 1407 1601 1848 2028
81336 1551 1754 2009 219
91468 1882 1902 2167 2350
101599 1831 2048 2321 2519 ’
11728 1968 2192 2473 2676
12 {1855 2103 2338 2622 2830
13 (1981 2235 2474 2769 29819
142106 2369 2612 2914 313
152231 2500 2749 3058 3280

2354 2630 2885 3200 3427
477 7158 3019 B4 B
593 2887 3153 U8 3016
2720 3014 3285 3619 3858
841 341 3417 351 4000
2062 3267 3548 3893 4140
3081 392 3678 4029 4280
3201 3517 3808 4164 4418
320 3642 3936 4298 4556
3438 3765 4065 4431 4693
3556 3889 4192 4564 4829
B/74 4011 4320 4696 4965
3792 4134 4446 4828 5099
3909 4256 4572 4959 5234
4026 4377 4698 5088 5367
5181 5576 5034 6369 6677
8317 6751 7142 7615 7949
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