
AFRICA
UNIVERSITY

(A United Methodist-Reluted Instimion)

“Investing in Africa’s Future”

COLLEGE OF BUSINESS, PEACE, LEADERSHIP AND GOVERNANCE

Quantitative Analysis I (NMMS202)

Supplementary Examination — January 2020

Dr S. Murairwa (PhD)

3 Hours

INSTRUCTIONS

Answer All questions.

Start each question on a new page in your answer booklet.

Show all your workings where appropriate.

Credit will be given for logical, systematic and neat presentations.



LL Define the following Quantitative Analysis I terms: [12 marks]
(a) Open-ended questions.
(c) Snowball sampling.
(d) Panel survey.
(e) Random sampling.

Do government employees take longer breaks than private sector workers? A management
consultant is interested to investigate the question. To examine the issue, the consultant took a
random sample of ten government employees (GE) and another random sample of six private
sector workers (PSW) and measured the amount of time in minutes they spent in coffee breaks
during the day. The results are shown in the following table:

GE 23 | 18 | 34 | 31 | 28 [P35 25 | 27 | 32 | 21

PSW [251918 | 22 (28 | 252121 |20{ 16

Assuming both populations are approximately normal with equal variances, do the data provide
sufficient evidence at 5% level of significance to support the claim? Find the p-value.

[9 marks]

. Twenty percent of the population are thought to be carriers of a certain disease, although they
themselves may show no symptoms. If this is true, evaluate the following probabilities for a
sample of five people selected at random from the population:
i) that none are carriers. [2 marks]
ii) that all five are carriers. [2 marks]
iii) that fewer than two are carriers. [3 marks]
iv) State the variation and expected values of the distribution. [3 marks]

The followings data shows the information of serving time (in minutes) for 40 customers in a
post office:

2.0 4.5 2.5 29 4.2 2.9 3.5 2.8
be 2.9 4.0 3.0 3.8 2.3 2.3 3.5
2.1 3.1 3.6 4.3 4.7 2.6 4.1 3.1
4.6 2.8 5.1 2.7 2.6 4.4 3.5 3.0
2.7 3.9 2.9 2.9 25 3.7 3.3 2.4

a. Construct a frequency distribution table. [5 Marks]
b. Using the frequency table you constructed in (a):

i) Construct a histogram and explain its purpose. [6 Marks]
ii) Calculate the mode and median of the data. [8 Marks]
iii) Find the mean serving time. [3 Marks]
iv) Determine the skewness of the data and interpret. [3 Marks]
v) Find the lower and upper quartiles of the data and determine the inter-quartile

range. [6 Marks]



5. A survey classified 200 students by gender and by their opinion (“For” or “Against™) on a
certain issue. The number falling into the different categories are shown in the following table.
A student is randomly selected from the group.

Opinion
Gender | For | Total
Female | 30 70
Male 50 130
Total 80 | 200

Find the probability that a student selected is
a) a female and is against the issue [3 Marks]
b) a male or is for the issue [2 Marks]
c) for the issue given that the student is male [3 Marks]

6. Suppose 15% of a population has flu and the researcher takes a random sample of 6 people
from the population. If X is the number of people in the sample with flu, then the probability
density function for X is

x 0 1 2 3 4 hy 6
P(x) | 0.3771] 0.3993 | 0.1762 | 0.0415 | 0.0055 | 0.0004 | 0.0000

a) Find the probability that at least 2 people in the sample have flu [2 Marks]
b) 15% of the population has the flu. Is it always the case that 15% of the sample has flu?

Why? [3 Marks]
¢) Find the expected value and variance of X [5S Marks]

7. It has been decided to compare some of the results from the Arbour Housing survey (Survey
1) with those from the Pelouse Housing survey (Survey 2). Of particular interest was the level
of monthly rent, a summary of which is given below:

Arbour housing survey Pelouse Housing survey
Sample size = 180 Sample size = 150
Sample mean = $221.25 Sample mean = $206. 38
Sample variance = $89.48 Sample variance = $69.88

Is there a significant difference between the two surveys?
a) Use the three methods of testing hypothesis to test the claim at 5 percent level of

significance. Comment your results [14 Marks]
b) With a diagram and examples, explain the relationship between statistic and parameter

: [6 Marks]

End of paper



ADDITIONAL INFORMATION

1. Sturge’s Rule:
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9. Conditional probability: P(A\ B) = Fl@ A)
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10. Binomial Distribution
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11. Poisson Distribution
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15. Hypothesis testing (difference of two proportions)
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TABLE B: +-DISTRIBUTION CRITICAL VALUES

Tail probabifty p

df | 25 2 Aa iL is 325 02 ao ons 003s A6T

1] 1000 1378 1963 307E A314 127) 1589 3182 6365 1273 3133
2] B16 1041 1386 LERG  35I0 £302 4840 4065 9525 14.00 3133
3 765 O78 L250 1&3 2333 3182 3432 4.541 384l 7453 102
& 1 TH S41 L180 L533 A132 L7TE 2999 3747 4404 5598 IT
51 727 521 1138 1476 2015 2571 2757 1385 4037 477 5.893
a TLE 206 L134 140 0 1.83 2447 26012 3.143 3707 £317. 5.208
TT ABE L119 1.415 1.885 3363 2517 2998 3490 4.028 LT7EF
BQ 76 EBS LUE 1357 1B6D 1306 2449 289G 3335 3.833 4.501
21HG A830 L100 1383 1.833 2362 2388 LEBEL 3230 3490 4.397

ELI ATG 1092 1372 1.812 2228 2359 2.764 Aled 3.8%) 4.144
11 | 687 B76 LORE 1363 1796 2201 232E LYIR 30 3.497 4025
12 | 695 B73 1083 1336 1782 23Y9 2303 2481 3055 3438 1530
13 694 870 107% 1350 1771 2.160 2282 , 2650 30:2 3372 3.852
14] 592 BSB LOVE L324 LTE 2.145 2264 2624 2977 3326 1787
15 | 691 .B&6 L074 L341 L753 2131 2249 2602 2947 3286 3733
16 | 690 BAS LOT1 L337 1745 2120 2235 2583 2921 325% 3.686
17] 68% 863 1.069 1333 1740 2110 23234 1567 28098 3222 3.646
18 | 68% B62 L067 1330 1734 2001 2314 2352 2ETR 3197 3.41
19 | 688 B61 LDée 1328 1.729 2.003 2305 2539 2861 3474 3.579A

FOBT BED TN64 1333 1725 2086 2197 252% 2848 5.153 3.552
20 686 B39 1.053 1.333 1.721 2080 2188 251% ZE31. 3.135 agw
F2 LOSERS 85F 1481 13m 171Y A074 RIBS 2508 2819 3410 3.508
73] S85 BSE 1060 1319 1714 2089 2077 A500 2807 2004 3.485
240 683 BST LASY 1318 LTIL 2064 247 2dB2 2797 3.001 R447
251 684 BSS LOSE 1316 LTO 2060 2I6T 2485 2787 RY 1.440
26 | 6B4 BSG LOSER L315 1708 2056 2142 2A4YD 27TY 0 3067 3.43%
IT | BBL B35 LOST [34 L703 2052 A158 2473 ZFTL OA0ST aan
2B | 583 W853 ROBE 131d 1TOR Z0ME 2154 2487 A763 14M7 3.40%
20 683 B54 LOSS LIED 1BBS 2045 2150 Zde2 27560 3.008 539%
a0 | AEF B54 LOSS L310 1.697 2042 2047 2457 2750 5030 333s
an | s81 EF LOS L303 1684 2001 2123 2423 2704 2971 Ra0Y
50] 67 24D Ld? L390 147 ZL0T 2.100 2403 2878 2.937 3.361
ah] AT B48 LMS 12% 1471 2000 209% 23300 2450 ZOls 0 1733
80] ATR Bde LM3 1397 1664 1.900 2088 2374 2630 REEY 2.85

00 | 677 B45 L042 1300 14660 1984 2.081 2354 E26 TET L174
1000 | 675 BET LRT 1382 1644 1940 LBS 2330 258F RELY a.0ug

wo | §74 841 1036 1282 1.645 1960 2054 2326 2376 2807 3.081
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up to the standardised normal value z
1.8.
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