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TIME ALLOWED: THREE HOURS

FEDUERAL PUBLIC SERVICE COMMISSION

COMPETITIVE EXAMINATION FOR RECRUITMENT TQ POSTS
IN BPS-17 UNDER THE FEDERAL GOVERNMENT, 2601.

STATISTICS
MAXIMUM MARKS: 100

NOTE:

i (a}

(W)

()

Attempt FIVE questions in all, including question No.8 which is
COMPULSORY. All questions carry EQUAL marks.

Explain classical, axiomatic and relative frequency definitions of
Probability with one example in each case. Which definition you prefer in
day to day problems solving in a Chactic Situations,

Define law of total probability. Three facilitics supply micro processors 10
a manufacturer of telemetry equipment. All are supposedly made to the

. same specifications. However, the manufacturer has for several years

tested microprocessors, and records indicate following numerical facis:

o

Fraction Defective Fraction Supplied by

Supply Facility
1

2
3

0.02
0.01
0.03

0.15
0.80
0.05

The director of manufacturing randomly selects a microprocessor, takes it
to the test department, and finds that it js defective. 1f we let A be the
event that an item is defective and Bi be the event that the item came from
facility i(i=1,2,3). Compute P(Bi | A)i=],2,3 and comment.

The daily demiand of Computer diskettes in a office follows the probability
distribution:

H=x 0 ! 2 3 4
P(X=x) 0.2 .25 0.25 0.2 0.1
Compuie E(X) and Var (X).

Staie Chebyshev's inequality, Estimate the demand interval such that the

probabtlity is at lcast 3 that the demand will remain or lie in that interval.

3. Define hinomial, Poisson and negative binomial random variables and find their
mean and variance respectively. Comment on relation between mean and variance
for cach random variable.

4 {a)
(b)
5 (a)
(b)

What do you understand by maximum likelihood estimation of parameter
0,if X follows pdf f(x, 0) and a random sample of size n is given on X.
x .

Discuss with an example.

I'ind maximum likelihood estimator of A when r.v.x follows e*ponential
distribution given by: f(x,4)= 2 e""', x>0,

Define regression {ine of Y on X and regression line of X on Y.

How regression cogfficients are related with correlation between X
and Y. ’ ’

Yor regression line of Y on X is y=a+ '+ e. Give complele procedure
for testing Ho: f=0 where ¢ follows N{o,0” ) and o is not known.
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6. In a large city of Pakistan, we are interested to study socio-economic conditions
of the citizens, It is known that Jower middle class, middle class, higher middie
class and affluent peoaple are living in the city. Discuss the sampling technique
which'is most sujtable in such situations. How the sample size will be
determined? ' o

7. In an organization married and unmarried individuals are working and we arc
interested to study the following null and alternative hypothesis using statistical
methods. A sample of 500 employees was selected and following results in tie
tabular form arv obtained under the Hypothesis: '

Ha:  Absentee behaviour is independent of marital status.
Hi: Absentee behaviour is dependent of marital status.
Marilal Status vs Absenlce Rate
Marital I " Absenies Rato P Row Total
Status - Zero 1-5 over 3 |’
Single B4 o~ BZ. 34 200
Married 50 - 64 36 150
Divorced | 50 34 16| 100
™~ Widow 16 . ' 20 14 130
: | Column 200 200 160 [ s00
Tatal
Test Heagainst H: as stated above and write conclusion,
COMPULSORY QUESTION
8. Select the correct answer b}rl\a;'riting (a}, {b), (¢} or {d) (for each part of the
question in the answer boek. Don't reproduce questions:
, (1}  Statistic is used for: L
' (2) Subject siatisties + (b)  anumber
{c} random number (d) (b} and/or (c).
{e}  None of these, ~ _

(2)  1f a random variable X is measurable then the probability P(X =o)is
(a) lortd - () iess than 1
(c) ! orless than { {d)  zero.
] None of these..

I

3y MHA,Ayg Sand S is sample space then P(A, U A, |B) s P(A,)+

P(A IR ‘ .
{(a) A, c A, by A, @A,
O )y A, AA 20 Wy A AA=D

{e) None of these.

(4) If a frequency distribution is normal then: _
(a) By=3p,=0 & B =0,8,=3
' {c) B=108,=2 (d)  None of these.

(5} 1fu=Prob (Reject He{ Ha true), fi = Prob (Accept He| Hy truej:
{a) If o increases then B decreases. ‘
(b) If o increases then B remains unchanged.
(¢}  If & decreases then P decreases.
{(d}  If « increases then §§ increases.
{e) None of these.
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“{a)  Number of successes are fixed.

(o) . P(AIB). P(B) = P(A N B) {d) : P(A]p) =P(B) .

In binomial distribution; - . .'.v,;'_: t :jv;." ‘

(b)  Number of successes are random. T
(e} Number of trials are random. -

(d) Number of trials and successes are random

{c) Nonc of these :

If events A and B are not mutually excluswe then o
(@  PAB)=0 (b)) v P(AIB) =P(A)

- (¢) ' None of these.

(®)

The joint density function of X, and X; is givep. by f(x;,xz )= .S_EE;

0 £x <0.25; 05x <2000 then; - - S S P

#a). X and X, independent Lo
~(b) .- X,and X3 are not independent o
s () X depends on X, .

u A{d) Xz depends on X,

(%

(10)

(1)

-(12)

(13)

{c) None of these.

HXbe arv. with pdf px)=k.q*, x = 1,2,., and kis constant t‘len
@ k=t (®)° Ef; (@) ck=p (@) k= -q
(e) None of these, ‘ ‘ L N

For a negative binomial dnslnbuuon, ifp=2 lhen for r=50" success needs
on average:

“(a) 50 trials ' “(b) 100 trials
(<) 150 tirals (d) 200 trials

(e) None of these, _

For normal distribution, pdf f(x; p, 6ty is:
(@ - fx+p, o )=Rx-u; 0

by  fx+u, 0 )=f-x+pu; o)

©  fx+42u, 0 Y= f-x+p; 6 )

) fx+p, 0 )=f2x-u; 0)

(e) None of these,

Equality of two p ‘Jonu.atmn means is tested by:
(@)  Z-test with al o, is known,
(b)  tetestwith o} = g} is known

{c) chi-square test,
(d) None of these.

Ifn — « and p is fixed then binomial probabilities can compuled using:
(a) normal (np, np«q) (b) Poisson (np)

(¢} hypergeomelrix (d)  x*- distribution

(e} None of these.,
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{14) If x has a binomial distribution with parameicrs p and n then 2 has
. n

_va:iance:

(@ np . (®  n'pg

© M @ K
n n

(e)  None of these.
15) 1xisn(p, of)then Z= Z2Bis:
(15) xisn(, o) then . is

(8) 11(0,1) : )] n(0, ;} )

()  n(0,20) | @ n(lLoh)
(e) Neone of these.

(16) Yi= a+Bx,+e,i=12,..,nifHo: p =0is;
(a) rejected then there is linear relationship between x & y.
()] accepted then there is linear relationship between x & y.
{c) rejected then there is no linear relationship between x & v,
- Ad) accepted then'there is no linear relationship between x & y.
(e) None of these, -

(17)  The mean square error of an estimator & of 0 is:
(@)  V(8)if  is biased estimator of 0.
(b) V(ﬁ yif § is unbiased estimator of 9. .
(&) - V(8)if 8 is unbiased or biased estimator of 0.
(d)  None of these. '

(18y 1If é; estimates ¢ with V(_é 1) and 0 1 estimates 0 with V(é 1) then:
: (@ 0, isbetter than 8, if V(6 ) < V(6 )
(b) O, isbetter than 8, iCV(H > V(0q)

(c) 6 is unbiased and minimum variance estimator.
(d) 0 1 is biused end minimum variance estimator,

(19)  Sample corelation coé[ﬁ_cienl between X & y.is ¥ then:

@ < ® >
(c) L<yj=0 "(d})  None.of these, ’
(20)  The variance of sampling distsibution of mean is:
L@ o W (  no?
. ' o?
() nld? @ —
: n
if v(x)=o0? and x =21t Xa ¥t Xe
n
T IITYIIT
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