o STATISTICS
TIME ALLOWED: THREE HOURS MAXIMUM MARKS: 100
NOTE: Attempt FIVE questions in all, including QUESTION NO. | whichis
COMPULSORY. All questions carry EQUAL marks. Statistical tables
will be provided if required.
COMPULSORY QUESTION
a.l Write only the correct answer in the Answer Book. Do not reproduce the

IN PBS-17, UNDER THE FEDERAL GOVERNMENT, 2003

question. Cutting or overwriting is not allowed.

1. If P(A)=0.2, P(B)=0.3 and P(A B)=0.06 then
a) A and B are mutuatly exciusive events.
b) A and B are exhiustive avents. '
) P{A B) represents the probability that either event A or B will occur.
d) P{A B} represents the joint probabllity that both events A and B will occur.

2. Which one of the foliowing statements Is incorrect? |
a) If two evenis A'and B are staltistically independent, then P{A B)=P(A}P(B). :
b) If (A B)=P(A)P(B), then events A and B are statisticaily Independent. : ;
c) If A and B are statistically Independent then P{B/A)=P(B). '
d) it A and B are statistically independent, then P{B/A}=P{A/B).

3. The relative frequency of Mathematics majors at a university with 8000 students is 0.015. The
frequency or the lotal number of Mathematics majors in the university Is

a) 150 b) 9 c) 15 - d) 120
4, A manufacturing process produces 10% defective articies. If 2 articles are drawn from this
process, the probability that they will both be good is:
a) 0.01 by 0.91 ¢) 081 d) 0.18
5. According to Chebysev's inequalily, at least . percent of the probablity distribution is
included within twa standard deviations from the mean: _ !
8) 75 b) 25 ¢) 89 d} 11 ‘
6. Which of the following values cannet be the probability of an event:
a) 0.78 b) 0.00 c) 1.25 d) 1.00 |
7. A normal probabllity distribution is symmetric around the value 3, which of the following :
statements is false?
a} The expected value of thal distribution Is 3.
b) The standard deviation of that distribution can also be 3.
c) Both of the above are true. i
d) None of the abave Is true. ¢
8. Which of the followlng events can't occur? _ o ‘
a) A poisson random varlable lakes on the value 0.
b) A btinomial random variable takes on the value -1,
c} A normai random variable takes on the value 0.

d) Ali of the above,

9. In which one of the situations below are statislics useless?
a) Predicting an unborn baby’s height.
b) Heiping the President prepare the budgst. .
¢) Determining whether there are human beings in another solar system. ’
d) Deciding which medicine is belter for AIDS patients.

16, The blas of non responses in an Interview survey may be corrected by:
aj More accurate measurements. b} !mproved Interviewing techniques.
¢) Either of the above, d) None of the above.

1. Random sempling Is preferable lo judgment sampling because:
@) Measures of precision of estimates of population values can be derlved in rendem sampling.
b} Random sampling costs less.
€} Arandom sample Is easy to obtain,
d} None of the above.
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12. Asample observationcanconiain ____
a) Systematic error b} Random error
c} Both of the above d) Nonse of the above

. y
b)

c)
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13.  The basle concept in confidence Intarval estimation Is

a) the standard score k) the sampling distribution

c) the number of degrees of freedom dj the finite population correction
14.  Which of the {ollowing sialements |s false for the normal distribution?

a) the sample mean Is an unblased estimator of the .

b) ihe sample mean is an efficlent estimator of the .

c) ' the sample mean is a consistent estimator of the .

d} at least one of the above is false.

15.  The cosfficient of determination ¢ is equal to 1 minus the ratio of

a) the standard error of estimate to the standard deviation of y.
b) unexplained variation to lotal variation.
c) explalned variation lo fotal variation.
d) Variation around the mean of Y to variation around the regression iine.
16. A coefficlent of correlation of 1=-1.5 Indicates that _*~ .
a) the regression line passas through the origin of the scailer diagram.
by there Is a strong inverse relationship between y and x.
c) the regression line slopes frorm upper left lo down right on the scaller diagram.
d) an error has been made.

17.  Which of the foHowirig is referred to as homoscedasticity?

a) Population varialions of y valuas for all x values are squal,
B}  ylis normally distributed.
c) the y vaiues are independent of one another.
d) y values glven x are normally distributed.
18,  Positive aulo correlation leadsto __
a) low values of R, b} strong multicolinearity.
C) tow observed values of the Durbrin - Watson stalistics.  d) none of the above.
18.  Thetest 1o use In evaluating the overall significance of a fitted regression model isthe _____|
a) t test b) chi-square test
¢) testfor auto correlation d) F test
20.  Which of the following statements is true?
a) A price Index can be used as an Infiation barometer.
b) An un-welghted average of relatives index uses quantity data.
c) Values can never be appropriale welghts.
) All of the above.

A police depariment in a small city consists of 10 officers. If the department policy Is
to have § of the officers patrolling the streets. 2 of the officars working fult time at the
station and 3 of ihe officers on reserve at the station, how many different divisions of
the 10 officers into the 3 groups are possible.

A retail establishment accepls either the American Express or the VISA credii card. A
tolal of 24 percent of its cuslomers carry an American Express card, 81 percent carry
a VISA card, and 11 percent carry both. What perceniage of its customers carry a
credit card that the establishment will accept?

Al a cerlain stage of a criminal Investigation the inspector in charge is 60 percent
convinged of tha gulil of a cerlain suspect. Suppose now that a new piece of evidence
that shows that the crimiinal has a certain characteristics is uncovered. If 20 percent of
the population possesses this characteristics, how certain the guiit of the suspect
shouid the inspector now be If it tums out that the suspect has ths characteristics?

Show that hyper geometric probabilities add up to unity.
Show that the binorniat distribution expressed In standard measure lends to the

standard normal distribution for n tendency o infinity.
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Wrile short notes on the following:
i) Multinomnial distribution
it} Random variable and its expectations
According 1o a survey of Association of women head basketball coaches conducted
by an organization the mean. base salary of lhese coaches is $44961. Assume that
the current base salary of ali lhese coaches have an approximately normal
distribution with a mean of $44961 and a standard deviation of $6255.
i} What Is the prob. That the base salary of a randomly selected women's
head is between $34000 and $50000.
if) What is the prob. that the base salary of a randomly selected women's
heads Is $42000 and lower.
iii} What is the prob. that the base salary of a randomly selected women's
. heads is $39000 and higher,
iv) The lowest paid 5% of women head earn what salary?
c) An athlete finds that in a high jump he can clear a height of 1.68m in once in five
attempts and a height of 1.52 m nine times out of ten altempts. Assuming the heighls
he can clear in various jumps form a normal distribution, estimate the mean and
standard devlation of the distribution.

Qb5 3 A random sample of eight aulo drivers insured with a company and having similar
auto insurance policies was selected. The following table lisis thsir driving experience
(in years} and the monthly auto insurance premium (in dollars) paid by them:

Driving Experience (yrs) 5 2 12 9 15 6 25 18
Monthly Insurance
Premium ($) 64 87 50 7 44 56 42 60

i) Do you think experience depends on the monthly insurance or the monthly insurance
depends on experience?
i) With experience as an independent variable and the insurance premium sold as a
dependent variable, what is your hypothesis about the sign of B in tha regression
% model?
‘i) Construct a scalter diagram for these data. Doss the scalter diagram exhibit a liner
relationship between the two variables?
iv} Find the leasl squares regression line. Is the sign of b the same as the one you
hypothesized for B in part b?
v) Give a brief interpretation of the values of the y-Intercepl and slope calculated in
above.
vi). Computer r and r* and explain what they mean.
yii) Predict the insurance premium for 11 years of experience.
vii) Compute the standard deviation of errors,
Q6. a) Distinguish between the stratified and cluster sampling by giving at ieast one
example.
b} What role does statislics play in the economics and social problems solving,

Q.7. a)  If(X,Y) has a bivariate normaf distributions then find the marginal distribution of Y.
b}  The two random variables have the Join p.d.f.

f(x,y)=24y{1-x} O0zx=1
find E(xy=y) E{y/x=x), Dsysx
Var {xly=y) and correlation coefficient between x and y.

c)  Define lognormal distribution and explain its connection with normal distribution.
Find its mean.

Q.8. Write short notes on the following:

a) Axiomatic approach to probabilily,

by Factorlal moments and factorial moment generating function.
c) Multiple and partial correlation.

d) Maximum likelihood estimator.

@) Analysis of variance and its assumptlions.
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