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Question 1

One of the local daily newspapers carried an article on the number of women that would
prefer to give birth in the three main hospitals of the country.

Hospital Work status

Domestic Worker House Wife
Hlatikulu Government Hosp. 110 97
Mbabane Government Hosp. 163 145
Raleigh Fitkim Memorial Hosp. 178 152

a) Find the probability that a woman prefers Mbabane Government hospital given that
she is a house wife. 3)

It is known that 50% of babies are born in the three main hospitals of the country, 20% in
private clinics and 30% in government health centres and clinics. A further look shows
that 6% of the parents who give birth in the three main hospitals make use of the child
registration centres to make birth certificates. The corresponding percentage for private
clinics is 8%. The government health centres and clinics have 15% using the registration
centres for birth certificates.

b) (i) What percentage of all born babies are registered at registration centres?
(ii)  Given that a child was registered where he/she was born, what is the
probability that he/she was born at a government health centre or government clinic?

(7

In the biggest company in Swaziland, 60% of the workers are skilled and 80% of the workers
are full- time. Ninety percent of the skilled workers are full-time.

¢) What is the probability that an employee selected at random is a skilled worker or a
full-time worker? 3

During the exam study break, a lecturer attends to 7 students, on average per day, who come
to ask for academic assistance .

d) @) What is the probability that on a given day, no more than 5 students will come
to the lecturer for assistance?
(iil) ~ What is the probability that 6 or 9 students will come to the lecturer on any
given day?

(7




Question 2

The Chief Immigration Officer has to make a report to parliament on the number of permit
applications from citizens of different countries on any particular day. He collects data using
passports of countries he can see on is desk and groups them according to continents from

which the applicant comes from.

Africa: 14 16 14
Europe: 17 13 14
Asia: 12 15 10

Americas: 15 12 13

9 11 15
13 16 12
19 11

15

a) Conduct a test at 5% significance level to ascertain whether there is a statistical
difference in the number of applicants from the different continents (10).

As an independent consultant you want to find out if union interest is the same across the four
regions of Swaziland. The observed frequencies are presented in the table below.

Hhohho
Interested 120
Not Interested 35
Indifferent 45

Lubombo Manzini Shiselweni
41 45 112

38 40 36

21 15 52

'b) Use a 95% confidence level to answer the question on whether union interest is the

same for all four regions.



Question 3

Hotel occupancy levels are an important indicator of a healthy tourism industry. A large city
in South Africa used recorded data for 30 time periods. A tourism student used this data to
identify possible predictors of hotel occupancy levels. The student used three measures:

-Number of people arriving through the city’s airport ( in 10 000’s).
-Number of conferences taking place in the city.
-Money spent on advertising (in millions of Rands).

The data for the first two time of the 30 periods follows below.

City Hotel Occupancy Rates
Period Visitors No. Of Advertising Money | Occupancy
(in 10000’s) | Conferences | (Millions of Rands)
1 35 10 4.6 65
2 40 6 3.1 78

The student carried out a regression analysis using SPSS and the output is shown in the

Appendix (Regression Output).

a)
b)
c)
d)

€)
f)

g)
h)

Write out an equation for the multiple regression model.  (2)

Why is there a difference between R-squared and Adjusted R-squared, which one
would you report (between R-squared and Adjusted R-squared ) and what does it
mean? (4)

Comment on the correlation of the Occupancy variable with each one of the other
variables. (3)

Formulate hypotheses for the correlation (your answer should be both in words and
symbol form). 2

Define multicollinearity, and comment on it in relation to this regression analysis. (4)
State whether each of the three independent variables is significant in determining
Occupancy. Explain your answer using a 0.05 significance level. (2)

Use the multiple regression model to estimate the average occupancy for period 2. (2)
What can you say about the predictive ability of the overall multiple regression
model? ¢))



Question 4

a) Calculate the four quarterly moving average trend of the following time series (of

births in a large hospital). 6)
Year Quarter
1 2 3 4
2007 5100 4600 3600 5600
2008 3600 3100 2100 3600
2009 2600 2100 1600 2600

b) Is any significant trend evident from the data? State your answer with reasons. ¢))

c) Calculate the de-seasonalized values for each quarter. Comment on the seasonal
influences per quarter. (10)

d) How does the seasonal variation of a time series differ from the cycle? (2)

e) Why is the error not captured in a statistical model? (1)



Question 5§

a)

i.

ii.
iii.
iv.

v.

b)

What is meant by statistical inference? In your answer include its function and
importance? (2)

Define the terms parameter and statistic. State the relationship between the two. (2)
What is meant by estimation? (1)

What is meant by hypothesis testing, and what is its function? (2)

What is meant by the 95% confidence interval? (1)

You have been offered an internship by the Swaziland Central Statistical Office
(CSO). )

You are told that the office has been tasked with the responsibility of conducting a
survey that will investigate sexual behavior amongst school going pupils in
Swaziland. Part of your job is to help the CSO sample at least 10000 pupils to be part
of the study. '

List and describe the probability based sampling methods you would use. You should
also include what the sampling units for this survey would be and how you would
choose these sampling units. (12)

END OF EXAMINATION QUESTIONS



Model Summary

Model R Adjusted R : Change Statistics
R | Square Square Std. Error of the Estimate R Square Change | F Change | df1 | df2 | Sig. F Change |
1 }.749° .561 .51 5.92075 .561 11.061] 3] 26 .000
a. Predictors: (Constant), Airport_No, Conferences, Advertising
ANOVA®
Model Sum of Squares df Mean Square F Sig.
1 Regression 1163.229 3 387.743 11.061 .000°
Residual 911.438 26 35.055 .
Total 2074.667 29
a. Predictors: (Constant), Airport_No, Conferences, Advertising
b. Dependent Variable: Occupancy
Coefficients”
Model Standardized
Unstandardized Coefficients Coefficients 95.0% Confidence Interval for B Collinearity Statistics
B Std. Error Beta t m_m. Lower Bound Upper Bound Tolerance VIF
1 (Constant) 33.877 8.316 4.074 .000 16.784 50.971
Conferences 1.587 370 .584 4.289 .000 .826 2.347 912 1.096
Advertising -2.646 1.334 -.379 -1.984 .058 -5.388 .096 462 2.165
Airport_No .898 .290 .589 3.097 .005 .302 1.494 .468 2.137

a. Dependent Variable: Occupancy




Correlations

Occupancy | Conferences | Advertisin Airport No
Pearson Correlation Occupancy 1.000 .630 .215 .466
Conferences .630 1.000 .284 .263
Advertising 215 .284 1.000 727
Airport_No .466 .263 727 1.000
Sig. (1-tailed) Occupancy .000 127 .005
Conferences .000 .064 .080
Advertising A27 .064 .000
Airport No .005 .080 .000
N Occupancy 30 30 30 30
Oosﬁmqmsnm_m 30 30 30 30
Advertising 30 30 30 30
Airport No 30 30 30 30




APPENDIX 1 -LIsT OF STATISTICAL TABLES TABLE2 .
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TABLE3 ; , TABLE 4(a)
.. el 2 3 o
‘The Chi~square distribution oA | F distribution (« = 0.05)
. . 2
v c e . ..
H?vm QEA.W mwammﬂro PEM Mnm X &?x& The entries in this table are critical values a=0.05
where 7 mmm aN omnNnom of freedom of F for which the area under the curve N
L. — V - .
1€ ¢ > X! . to the right is equal to 0.05. 0 1 Rdf,df,005)
A L~ 1
H ‘
Degrees of Freedom for Numerater
1 2 3 4
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TABLE 4(a) (continued) . 4>m_.m.£vw
F distribution (o = 0.05) - F distribution (a = 0.01)

o=0.01
The entries in the table are critical values

. : of F'for which the area under the curve ! -
to the right is equal to 0.01. 0 T RAfAL,001)

Deg of Freedom for N , Degrees of Freedom for Numerator
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TABLE 4(b) (continued)
F distribution (¢ = 0.01)

Deg of Freedom for N
12 15 20 24 30 40 60 120 o
1 6106 6157 6209 6235 6261 6287 6313 6339 6366
2 99.4 994 994 99.5 99.5 99.5 995 99.5 99.5
3 271 26.9 26.7 266 265 264 263 262 26.1
4 144 14.2 14.0 139 138 137 137 136 135
5 9.89 9.72 9.55 9.47 9.38 9.29 9.20 9.1 9.02
[ 772 756 740 731 7.23 714 7.06 697 6.88
7 647 631 6.16 607 599 591 5.82 574 5.65
8 5.67 552 536 5.28 5.20 5.12 5.03 495 4.86
9 5.11 4.96 481 473 4.65 457 4.48 4.40 431
10 4.7 456 441 433 4.25 417 4.08 4.00 391
=
m 71 4.40 425 4.0 4.02 394 386 3.78 3.69° 3.60
.m 12 4.16 4.01 3.86 378 3.70 362 354 345 336
_mu 13 3.96 3.82 3.66 359 351 343 334 325 337
8 14 380 3.66 351 343 335 327 318 3.09 3.00
m 15 3.67 352 337 329 321 313 3.05 296 287
t
M 16 355 34 3.26 318 3.10 3.02 293 284 2.75
m 17 346 33 3.16 3.08 3.00 292 283 275 265
M 18 337 323 3.08 3.00 292 234 275 2.66 257
19 330 315 3.00 292 284 276 267 258 249
20 323 309 294 286 278 269 261 252 242
21 337 3.03 238 2.80 272 264 255 246 236
22 3.2 298 283 275 267 258 250 240 231
23 3.07 293 278 270 262 254 245 -235 226
24 303 289 274 2.66 258 249 240 2.3 2
25 299 285 2.70 262 253 245 236 227 27
30 284 270 255 247 239 230 221 m 201
40 2,66 252 237 229 2.20 21 202 192 1.80
60 250 235 220 2,12 203 194 1.84 1.73 1.60
120 234 2.19 203 195 1.86 1.76 1.66 1.53 1.38
) 218 204 1.88 1.79 1.70 1.59 1.47 132 1.00




