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Answer All Questioﬁs Time: 03 Hours

01. @ Define the terms given below clearly !

(a) Random variable, (b) Probability distribution s

(c) Sampling distribution,

e LA A N e T

()  After watching a number of children playing games at a video arcade, @ statistics

practitioner estimated the following probability distribution of X, the number of

games per visit2

(a) What is the probability that 2 child play at most 3 games?

(b) Compute the mean and variance of the number of games played.

(c) Suppose that each game COStS the player 25 cents. Construct the probability

distribution of the amount of money the arcade takes j per child.

(II1)  Suppose that the random variables Xa and Xp which denote the respective cash flows

Th
of the two firms A and B, are statistically independent. I_\:.':g'ﬁrms A and B each faced

stribution of annual cash flows are as shown below:

with the same probability di
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(D)

(110

(a) Construct the bivariate probability distribution of the cash flows of the two firms.

(b) If the two firms are merged, find the probability distribution of X, -+ Xg,
combined cash flows of the firms.

(c) Find the probability that the combined cash flow of the firms is less than 480.

(20 Marks

(a) When the Poisson approximation to the binomial is used?

(b) On average 2% of all persons who are given a breathalyzer test by the staf
police pass the test. Suppose that 500 breathalyzer tests are given. What is th

approximated probability that at least 6 will pass the exam? Justify your answer,

(a) Two firms A and B manufacture similar components with a mean breakin
strength of 3000 and 2500 and standard deviation of 200 and 100 respectively. I

@ random samples of 100 components ofr firm A and 50 components of firm B ar
tested, what is the probability that the components from firm A will have a mea

breaking strength which is at least 450 more than the components of firm B?

(b) A normal population of 700 wage earners has a mean income of Rs 200 pe
by o]

month and,variance is 332. Find the number of persons who earn between R
150 and Rs 200.

(c) A factory turns out an article by mass production methods. From the pas
experience it appears that 20 articles, on average, are rejected out of every batc

of 100. Find the variance of number of rejects in a batch.

Digital Technology Incorporated uses statistical quality control to monitor th
production process during the manufacture of memory chips. Historically, digita
manufacturing process has produced 5.5% defective chips. Digital takes randor
samples of » chips from the production line at regular intervals and if the fraction a
chips that are defective in a sample is found to be not more than 0.0866, the productio:
process is considered to be “in- control”. Otherwise the production process will b
halted for further investigation. Find the probability that a random sample of 200 chip
will result in the process being declared “in- control” if it is presently producin

defective chips at the rate of 5.5%.

(20 Marks
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A department store gives i¥service training to its salesmen fi
consider whether it should terminate the services of any of the galeSmen who do not
qualify the test. The following data give the test scores and

salesmen during a certain period:

(a)

(®)

(©)

(d

(2)

(b)

Test score l14 19 24 T e A
Sales (1000 Rs) £1 36

no SQ""PJ’ e
otred by-a test-t0_ 5 N\

(31% mad? %y*-.-'nh}e ? ‘g‘
BN /10 )

48 37 50

45

Calculate the coefficient of correlation between the scores and the sales.

Does it indicate that the termination of services of the low test score is justified?

Explain.
Find the least squares line of sales on test score.

If the firm wants a minimum sales volume of Rs 3000, what is the test score that

will ensure continuation of the services?

What is a time series? Distinguish between the seasonal variations and the

cyclical fluctuations?

The following data give, by quarter, the total number (in thousands) of crimes

and offenses recorded by the police in England and Wales:

Quarter 1 2 3 4
1982 186.5 191.8 190.1 197.7
1983 190.0 198.0 203.8 207.6
1984 188.9 - 2070 202.9 212.6
1985 196.4 207.8 203.1 206.4

L 1986 196.4 206.1

Calculate quarterly indices for the data using a four- quarter centered moving

average.

(20 Marks)

Ll



04.

@

(1)

Distinguish between the pair of terms given below:

(@)

(b)

(©)
(d)

(a)

(b)

Level of significance and level of confidence ¢
e
Type I error and Type II error:
/

Confidence interval estimate and point estimate |

Parameter and statistic ,

A courier services advertises that its average delivery time is less than 6 hou
for local deliveries. A random sample times for 12 deliveries to an address acros
town was recorded, These data are shown here. Is there sufficient evidence {

support the courier’s claim at the 5% level of significance?

3.03 6.33 6.50 522 3.56 6.76
7.98 4.82 7.96 4.54 5.09 6.46

Surveys have been widely used by politicians around the world as a way @
monitoring the opinions of the electorate. Six months ago a survey wa
undertaken to determine the degree of support for a national party leader. Of
sample 1100, 56% indicated that they would vote for this politician. This mont
another survey of 800 voters revealed that 46% now support the leader. At thi
5% significance level, can we infer that the national leader’s popularity ha

decreased?

(20 Marks
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The-Fisher Company manufactures vacuum cleaners and uses electric motors frog 3

suppliers. Six motors are randomly selected from cach supplier and all of the otc\rs are run £
. -
n hundreds of hours. =, (

until failure occurs. The results are given i

Supplier 3

Supplier 2

Supplier 1

A one — way analysis of variance is conducted at the 5% level of significance to test whether

or not motors from the three suppliers have the same mean life (before failure).
(a). State the null and alternative hypotheses being tested.

The partially completed SPSS output for this test is given below.
ANOVA

Sum of squares Mean Squares
VIEE Betwéen groups T L Lo S I Eottroutt LR
Within groups | ceeeeeees
Total 6.540

(b) Produce the completed ANOVA table.
(c) Whatis the critical value for the-test?

(d) State the decision of the hypothesis test (show your reasoning)

(e) Interpretyour result in the context of the problem.

()  What assumptions are necessary for the test?

(g) If appropriate, which supplier’s electric motors appear to differ significantly in average

life?

(h) What should the management conclude?

(20 Marks)



; y,ncﬁe'r the standardized normal distribution

plé

. 7= 1.96) = 0.4750

. 1.96) = 0.5 — 0.4750 = 0.025

00 - .01 02 .03 .04 .05 06 07 08 0 09
0000 .0040 .0080 .0120 0160 0199 ' 0239 o279 0319 0339
0398 .04338 0478 0517 0557 0595 0636 0675 0714 0753
0793 .0832 0871 0010 0048 0987 1026 1064 1103 .1141
{170 .12¥7 #1255 1293 1331 1368 1406 1443 1480 1517
1554 (1591 .1628 1664 .1700 . 1736 1772 .1808 .1844 1879
1915 .1950 1985 12019 2054 o088 2123 2157 2190 2224
2257 2291 2324 2357 2389 2422 2454 486 2517 2549
2580 2611 2642 2673 2704 2734 2764 2794 2823 .2852
2881 2910 .2939 . .2967 2995 3023 & 3051 3078 3106 3133
3159 .3186 3212 3238 3264 .3289 3315 3340 .3365 3389
3413 .3438 3461 3485 3508 3531 3554 3577 3599 3621
3643 ,.3665 .3686 3708 3729 3749 3770 3700 3810 3830
3849  .3869 3888 © .3907 3925 3944 3962 3980 3997 4015
14032 4049 4066 4082 4099 4115 4131 A147 4162 A1TT
4192 4207 4222 4236 4251 4265 4279 4292 4306 4319
4332 4345 4357 4370 4382 .4394 4406 4418 4429  A441 o
4452 4463 4474 4484 4495 4505 4515 4525 4535 4545
4454 4564 4573 4582 4591 4599 4608 4616 4625 ~ A633
' A641 4649 4656 4664 4671 A4GT78 4686 4693 .4699  AT06
4713 AT19  A726 4732 AT38 4744 4750 . AT56 4761 4767
4772 ATI8  AT83 - 4788 4793 AT98 4803 4808 4812 4817
4821 4826 4830 4834 4838 4842 4846 4850 4854 A857
4361  .4864 4868 4871 4875 4878 4881 .4884 4887 - .4890
4893 4896 - 4898 4901 4904 4906 4909 4911 4913 4916
4918 .4920 4922 4925 4927 4929 4931 - 4932 4934 4936
4038 4940 4941 4943 4945 4946 4948 4949 4951 4952
4953 4955 4956 4957  A959 4960 4961 A962 4963 4964
4965 4966 4967 A908 4969 4970 4971 4972 4973 4974
4974 4975 4976 AT 4977. 4978 4979 4979 4980 4981
4981 4982 .4982 4983 4984 4984 4985 4985 4986 4986
4087 4987 4987 4988 4988 . 4989 ‘4080 4989 4990 4990

table gives the area in the right
s symmetrical about Z
ltail. For example. P(~1.96 =

Z = 0) = 0.4750. Therefore,

“hand tail of the distribution (e, Z & 0

- 0, the area in the jeft-han
P(—1.96 = 7= 1.96

). But since the normal dis-

d tail is the same as the area in the corresponding

) = 2(0.4750) = 0.95.



Percentage points of the ¢ distribution asiD s S

e

Example

Pr(t> 2.086) ~ 0,025 _ _
Prt> 1.725) = .05 fﬁrdf: 20
Prle| > 1.725) - g40
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Note: The smaljer ]Smbabi
the area jp both tajls, .

Source: From g, S. Pearsonand i, O. Hartley,
bridge University Press, New York, 1966, Re
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n, = degrees of freedom for
denominator :
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