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INSTRUCTIONS

Answer All questions.

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

The marks allocated are shown at the end of each question.

Show all your workings where appropriate.

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




. 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 e SLCPINIRS S RO e 30 | 21
PSW | 25. | 19 | 18| 227 28" 268 s DS 102004 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 25 29 4.2 2.9 3.5 2.8
57 2.9 4.0 3.0 3.8 2.5 23 3.5
2.1 3:1 3.6 4.3 4.7 2.6 4.1 3.l
4.6 2.8 5.1 2.7 26 4.4 3.5 3.0
2.7 3.9 29 2.9 2.5 5.7 33 24
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) afemale and is against the issue [3 Marks]
b) amale or is for the issue [2 Marks]
c) for the issue given that the student is male [3 Marks]

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 5 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 [5 Marks]

. 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(A4\ B) = feed)
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10. Binomial Distribution
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11. Poisson Distribution
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12. Hypothesis testing (single mean)
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15. Hypothesis testing (difference of two proportions)
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16. Confidence Interval (Single mean)
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17. Confidence Interval (Difference of two means)
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18. Confidence Interval (Single proportion)
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19. Confidence Interval (Difference of two proportions)
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TABLE B: +-DISTRIBUTION CRITICAL VALUES

Tail probability p

df | 25 2 A3 i 15 325 02 a1 nos o 0025 A6 R
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STANDARD STATISTICAL TABLES

. Areas under the Normal Distribution

The table gives the cumulative probability
up to the standardised normal value z
i.e. z
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z 0.00 0.01 0.02 0.03 0.04 0.05

0.5000 0.5040 0.5080 0.5120 0.515% 0.5l
0.5398 0.5438 0.5478 0.5517 0.5557 0.55
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