UNIVERSITY OF SWAZILAND

FINAL EXAMINATION PAPER 2005

TITLE OF PAPER : DESCRIPTIVE/INFERENTIAL STATISTICS
COURSE CODE : IDE-ST230-2
TIME ALLOWED : 2 (TWO) HOURS
REQUIRMENTS : STATISTICAL TABLES
AND CALCULATOR
INSTRUCTIONS : ANSWER ALL THREE (3) QUESTIONS IN

SECTION ONE & ANY FOUR (4) QUESTIONS
IN SECTION TWO. ALL QUESTIONS CARRY
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SECTION ONE

ANSWER ALL QUESTIONS:
QUESTION ONE. [ 20 marks ]

State the most correct answer for each of the following:

1.1 In the standard normal distribution, the area outside the range Z=-1.0to Z=+1.5 is:

a. 0.7745
b. 0.1587
c. 0.2255
d. 0.0668

1.2 1.12 A bag contains 2 green, 5 white and 3 red balls. If two balls are selected without
replacement, the probability that the first ball is green and the second is red is

a. 2/15
b. 4/9
c. 8/10
d. 1/15

1.3 Which of the following statements is #ot true about binomial distribution?

a. Itis a probability distribution for a discrete random variable.

b. If the sample size is very large, we can use the normal distribution as an
approximation to the binomial distribution.

¢. The mean of a binomial distribution is npq.

d. Both (a) and (b).

1.4 How many outcomes are there in a binomial experiment?

1.5 In the large sample case, the constant used in a 99% confidence interval is:

a. 1.645
b. 1.960
c. 2.326
d. 2.576
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1.6 The z-score corresponding to a number below the mean is

a. always positive.
b. always negative.
c. mostly positive.
d. mostly negative.

1.7 A correlation coefficient of —1 implies

a. that we must made a computational error.

b. that as the x variable decreases, the y variable also increases.
c. that a perfect linear relationship exists between the variables.
d. Both (b) and (c) are correct.

1.8 When a 99% confidence interval is calculated instead of a 95% confidence interval without
changing the sample size, the maximum error of the estimate will

a. be smaller.

b. be larger.

C. remain same.

d. not be possible to determine.

1.9 When the value of « is increased, the probability of committing a type I error

is decreased.

is increased.
remains unchanged.
None of the above.

po o

1.10 The value of a Chi-square test statistic can not be

Z€ero.
negative.
positive.
None of the above.

Ao op
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QUESTION TWO. [ 10 marks |

State which of the following statements are TRUE and which are FALSE?

2.1  Classical probability uses a frequency distribution to compute probabilities.

2.2 When two events are mutually exclusive, P (4 or B) = P(4) + P(B).

2.3 The total number of possible outcomes in the experiment of tossing three coins is 6.
24  When two events cannot occur at the same time, they are said to bé independent events.
2.5 A binomial experiment has a fixed number of trials.

2.6  For a specific confidence interval, the larger the sample size, the smaller the maximum error
of estimate will be. '

2.7  Inregression analysis, the x variable is called the dependent variable.

2.8  The test values for the chi-square goodness of fit test and the independence test are
computed using the same formula.

2.9  In order to determine the sample size needed to estimate a parameter appropriately, one
must know the maximum error of estimate.

2,10 The degrees of freedom for a 4X3 contingency table are 12.

QUESTION THREE. [ 10 marks ]

Determine whether each distribution is a probability distribution. If it is not, explain why?

a. X 0 1 2 3 4
PX) 02 03 009 02 02

b. X 1 2 3 4
PX) 025 016 0.06 0.54

. X__ 20 30 40 50
PX) 101 02 04 04

d X 1 2 3
PX) 03 05 03

e. X 3 6 9
PX) 03 -06 07
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SECTION TWO
ANSWER ANY FOUR QUESTIONS:
(You must show all of your working in order to obtain full marks)
QUESTION FOUR. [3+4+4+4marks ]

(@) A cruise director schedules continuous availability of four different movies, two bridge
games, and three tennis games for a two-day period. If a couple selects three activities, find the
probability that

(i) they attend first one movie, then one bridge game and last one tennis game.
(ii) they attend two movies and one tennis game.

(b)  The average number of phone inquiries per day at a control centre is four.
(i) What is the probability that it will receive five calls on a given day?
(i)  What is the probability that it will receive between 3 and 7 calls (inclusive) on any
given day?

QUESTION FIVE. [ 8 +3 + 4 marks. ]

A car dealership owner wishes to determine if there is a relationship between number of years of
experience (x) a salesperson has and the number of cars sold per month (y). The following results
are computed using data with a sample of size 5:

Dx=15 > y=60, > xy=224, > x’=61, and > y* =870

(1) Determine the regression line equation.
(i) Predict the number of cars sold per month when the number of years of experience is 2.
(iii))  Compute the value of the coefficient of determination and interpret the value.

QUESTION SIX. [ 15 marks ]

A researcher wishes to determine whether there is a relationship between the gender of an
individual and the amount of alcohol consumed. A sample of 68 people is selected, and the
following data are obtained.

Gender Alcohol Consumption
Low Moderate High

Male 10 9 8
Female 13 16 12

At o = 0.10, can the researcher conclude that the alcohol consumption is related to gender?
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QUESTION SEVEN. [ 9+ 6 marks ]

A real estate agent compares the selling prices of homes in two cities of Swaziland: Mbabane and
Manzini, to see whether there is a difference in price. The results of the study are shown below:

Mbabane Manzini
X,=E316,275.00 X,=E295,510.00
s; = E28,010.00 s; = E23,655.00
ng= 35 n = 40

(a) Is there evidence to support the claim that the average cost of a home in Mbabane is higher
than in Manzini? Use a = 0.01.
(b) Construct an interval estimate for the difference of mean costs with a confidence level of 95%.

QUESTION EIGHT. [3 + 6 + 6 marks]

A contractor wanted to build new homes with two-car garages. He read in a survey that 70% of all
home buyers want a two-car garage. To verify the figure, he selected a random sample of 30 home
buyers and found that 23 wanted a two-car garage.

(a) Estimate the percentage of all buyers wanted a home with two-car garages.

(b)  Construct an interval estimate for the proportion of all buyers wanting a home with a two-
car garage. Use a confidence level of 99%.

()  Does the sample evidence support the claim of the survey? Use a = 0.02.



TABLE § Normal-Curve Areas

z 00 01 .02 .03 .04 .05 .06 .07 .08 .09
0.0 | .0000 .0040 ,0080 .0120 .0160 .0199. .0239 .0279 .0319 .0359
0.1 .0398 .0438 .0478 .0517 .0557 .0596 .0636 .0675 .0714 .0753
0.2 { .0793 .0832 .0871 .0910 .0948 -0987. 1026 .1064 .1103 .1141
0.3 .1179 .1217 .1255 .1203 .1331 .1368 .1406 .1443 .1480 .1517
0.4 | .1554. 1591 .1628 .1664 .1700 .1736 .1772 .1808 .1844 .1879
0.5 | .1915 .1950 .1985 .2019 .2054¢ .2088 .2123 .2157 .2180 .2224
. 0.6 | .2257 .2291 .2324 .2357 .2389 .2422 m»..ww.m.u. 2486 2517 .2549
0.7 | .2580 .2611 .2642 .2673 .2704 .2734 “VU764 .2794 .2823 .2852
] 0.8 | .2881 .2010 .2939 .2967 .2995 .3023 .3051 .3078 .3108 .3133
.. e ) . . 0.9 | .3159 .3186 .3212 .3238 .3264 .3280 .3315 .3340 .3365 .3389
: entries in Tablg _.mao. :z,” probabilities that a random variable having 1.0 | ;3413 3438 .3461 .3485 .3508 3531 .3554 .3577 3509 3621

standard normal distribution takes on a value between 0 and z; they are . s

1 by the area of the white region under the curve in the figure shown
en by g & 1.1 | .3643 .3665 .3686 .3708 .372D .3740 .3770 .3790 .3810 .3830
JVeE. 1.2 | .3849 .3869 .3888 .3807 .3925 .3944 .3967 .3980 .3997 .4015
1.3 | .4032° .4049 .4086 .4082 .4093 .4115 .4131 .4147 .4162 .4177
1.4 ] 4192 .4207 .4222 4236 .4251 .4265- .4279 .4202 .4306 .4319
1.5 ) .4332 .4345 .4357 .4370 .4382 .4394 4406 .4418 .4429 4441
1.6 | .4452 .4463 .4474 4484 4405 .4505 .4515 .4525 .4535 4545
1.7 | .4554 - .4564 .4573 .4582 .4501 .4500 .4608 .4616 .4625 .4633
1.8, .4641 .4649 .4656 .46064 .4671 .4678 .4686 .4693 .4699 .4706
1.9 [-.4713 4710 .4726 .4732 .4738 .4744 4750 .4756 .4761 .4767
;2.0 | .4772 .4778 .4783 .4788 .4793 .4798 .4803 .4808 .4812 .4817
Y21 | .4821 .4826 .4830 .4834 .4838 .4842 .4846 .4850 .4854 4857
2.2 | .4861 .4864 .4868 .4871 .4875 .4878 .4881 .4884 .4887 .4890
2.3 | .4803 .4896 .4898 .4901 .4504 .4906 .4909 .4811 .4913 .4516
2.4 | 4018 .4920 .4022 .4025 4927 .4029 .4031 .4932 .4934 .4938
2.5 f.&vww__luﬁhm?n 4943 4045 .4046 .4948  .4949 .4951 .4952
2.6 | .4953 .4955 .4956 .4857 .4959 .4960 .4061 .4962 .4963 4964
2.7 | .4965 .4966 .4967 .4968 .4869 .4070 .4071 4972 .4973 .4974
. . 2.8 | .4974 .4075 .4076 .4977 .4977 .4978 .4979 .4979 .4980 .4681
‘ 2.0 | 4981 .4082 .4082 .4083 .4084 .4084 .4085 .4985 .4086 .4988
.~ 3.0 } .4987 .4987 .4987 .4088 .4988 .4989 .4989 .4989 .4990 .4990
wol
Also, for z=4.0, 5.0, and 6.0, the areas are 0.49997, 0.4999997, {and
_ 0.499999999. !
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= ‘
X - A:S“’Y‘l ‘b‘vlt-'\au:‘r\

~

%8.100 %3.050 16.025 Xb.010 13.005 df
2.70554 3.84146 5.02389 6.63490 7.87944 1
4.60517 5.99147 7.37776 9.21034 10.5966 2
6.25139 7.81473 9.34840 11.3449 12.8381 3
7.77944 9.48773 11.1433 13.2767 14.8602 4
9.23635 11.0705 12.8325 15.0863 16.7496 5

10.6446 12.5916 14.4494 16.8119 18.5476 6

12.0170 14.0671 16.0128 18.4753 20.2777 7

13.3616 15.5073 17.5346 20.0902 21.9550 8

14.6837 16.9190 19.0228 21.6660 23.5893 9
15.9871 18.3070 20.4831 23.2093 25.1882 10
17.2750 19.6751 21.9200 24.7250 26.7569 11
18.5494 - 21.0261 23.3367 26.2170 28.2995 12
19.8119 22.3621 24.7356 27.6883 29.8194 13

21.0642 23.6848 26.1190 29.1413 31.3193 14

22.3072 24.9958 27.4884 30.5779 32.8013 15

23.5418 26.2962 28.8454 31.9999 34,2672 16

24.7690 27.5871 30.1910 33.4087 35.7185 17

25.9894 28.8693 31.5264 34.8053 37.1564 18

27.2036 30.1435 32.8523 36.1908 38.5822 19

28.4120 31.4104 34.1696 37.5662 39.9968 20

29.6151 32.6705 35.4789 38.9321 41.4010 21

30.8133 33.9244 36.7807 40.2894 42.7956 22

32.0069 35.1725 38.0757 41.6384 44,1813 23

33.1963 36.4151 39.3641 429798 45.5585 24

34.3816 37.6525 40.6465 443141 46.9278 25

35.5631 38.8852 41.9232 45.6417 48.2899 26

36.7412 40.1133 43.1944 46.9630 49.6449 27

37.9159 41.3372 44.4607 48.2782 50.9933 28

39.0875 42.5569 457222 49.5879 52.3356 29

40.2560 43.7729 46.9792 50.8922 53.6720 30

51.8050 55.7585 59.3417 63.6907 66.7659 40

63.1671 67.5048 71.4202 76.1539 79.4900 50

74.3970 79.0819 83.2976 88.3794 91.9517 60

85.5271 90.5312 95.0231 100.425 104.215 70

96.5782 101.879 106.629 112.329 -116.321 60

107.565 113.145 118.136 124.116 128.299 90
118.498 124.342 129.561 135.807 140.169 100

From “Tables of the Percentage Points of the y2-Distribution.” Biometrika, Vol. 32 (1941), pp.
188-189, by Catherine M. Thompson. Reproduced by permission of Professor E. S. Pearson.




