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740!

Section B (50 Marks) <<

1. A set of data is found to have a sample stan-
dard deviation of 25. Suppose 9 were added
to each of the numbers in the data. The stan-
dard deviation of the resulting data

(A) cannot be determined
(B) would be 28
(C) would be 34
(

would be 25

C

)
)
)
D)
2. In a particular game, a fair die is tossed. If the
number of spots showing is either four or five,
you win Z1. If the number of spots showing is
six, you win ¥4. And if the number of spots
showing is one, two, or three, you win noth-
ing. You are going to play the game t
The probability that you win ¥4 both ti

(A) 1/3
(B) 1/4
(C) 1/6
(D) 1/36

3. The first difference of a statignary
cess can be expressed as

(A
(B
(
(

) a white noise process
)

C) a non-stationary
)

an invertible MA(1) process

D) a stationary

4. The stages of 4 disease (cancer) is

0, I, I1, III, IV.

(A) Alphanumeric

)
)
)
)

7

ary between 5V and
e spread evenly over the
e of possibilities (Uniform Distribution).
5.5 < X < 10) is obtained as

Nominal

6. If the correlation coef&

must fall exactly on a
Y positive slope

and other multiple births, as-
sume babies born at a hospital are indepen-
dent events with the probability that a baby is
a boy and a girl, both equal to 0.5. If the first
4 children born are girls, what is the proba-
bility the next born child is a boy?

0.50

) 0.75
(C) 1/8
(D) 1/32

8. There are three children in a room, ages three,
four, and five. If a four-year old child enters
the room the

(A) mean age will stay the same but the stan-
dard deviation will decrease

(B) mean age will stay the same but the stan-
dard deviation will increase

(C) mean age and standard deviation will in-
crease

(D) mean age and standard deviation will
stay the same

9. Data on which of the following variables are
dominated by seasonal component of time se-
ries
(A) Sale of rice
(B) Sale of edible oil
(©)

(D)

Sale of Ice cream

Sale of milk
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10. When water flows across farm land, some of
the soil is washed away, resulting in erosion.
An experiment was conducted to investigate
the effect of the rate of water flow (F') on the
amount of soil washed away. Flow is measured
in liters per second and the eroded soil (E) is
measured in kilograms. The data are given in
the following table

F 031
E 082

0.85
1.95

1.26 2.47 3.75
218 3.01 6.07

The association between flow rate and amount
of eroded soil is

(A) positive

(B) negative

(C) neither positive nor negative

(D) impossible to determine since both vari-

ables are categorical

11. Suppose X is a continuous random variable
taking values between 0 and 2 and having the
probability density function below

1
0 | 1
0 ! 2
then P(0 < X < 1) has value
(A) 0.25
(B) 0.33
(C) 0.66
(D) 0.75
12.

A study was conducted to assess a new sur-
gical procedure designed to reduc e inci-
ns

(D) the result is clinically significant

/D e note

13. In interpreting a box-plot of a dat
that the median is to the left of
the box and the right line is longe
left line. We can conclude that

(A) the data is symmetri

e deter-

(B) skewness or symmet¥y can
mined by a box plot

(C) the data is s swed Tig)

(D) the data is sk

ewed left

. A system has“two components that operate

i arallel, as shown in the diagram below.
the components operate in parallel,
ne of the components must function
7if the system is to function properly.

ts 1 and 2 during one period of opera-
are 0.20 and 0.03, respectively. Let F
enote the event that the component 1 fails
uring one period of operation and G denote
the event that component 2 fails during one
period of operation. The component failures
are independent.

Input Output

The event corresponding to the above system
functioning properly during one period of op-
eration is
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16. Regression analysis was applied to return
rates of sparrow hawk colonies. Regression
analysis was used to study the relationship be-
tween return rate (x : % of birds that return
to the colony in a given year) and immigration
rate (y : % of new adults that join the colony
per year). The following regression equation
was obtained

§=231.9—0.34z

Based on the above estimated regression equa-
tion, if the return rate were to decrease by
10% the rate of immigration to the colony
would

(A) increase by 34%
(B) increase by 3.4%
(C) decrease by 0.34%
(

decrease by 3.4%

)
)
C)
D)

17. Determining the sample interval (rep

your sample are the steps for whic
sampling?

(A) Double Sampling
(B) Stratified Random S
(
(

Systematic Sampling

ling
C

)
)
)
D)

Purposive sampling

18. As a non-parameffic metho

(A) Exponential
(B) Poisson

(C) Binomial
(D)

21.

23.

Page - 5

owing variables is not

person: male or female

Choice a test item: true or false

Marital status of a person (single, mar-
ried, divorced, other)

A manufacturing process has a 70% yield,

ing that 70% of the products are accept-

e and 30% are defective. If three of the

products are randomly selected, find the prob-
ability that all of them are acceptable

(A) 0.343
(B) 0.027
(C) 0.429
(D) None of the above

The table below describes the smoking habits
(Non Smokers, Light Smokers, and Heavy
Smokers) of a group of asthma sufferers.

Non Light Heavy Total
Men 343 42 49 434
Women 352 32 40 424
Total 695 74 89 858

If two different people are randomly selected
from the 858 subjects, the probability that
they are both heavy smokers is

(A) 0.01076
(B) 0.0001262
(C) 0.003262
(D) 0.01065



24. Which of the following are true statements?
1. If bias is present in a sampling procedure,
it can be overcome by dramatically
increasing the sample size

2. There is no such thing as a ‘bad sample’

3. Sampling techniques that use
probability techniques effectively
eliminate bias

25. If X is a random variable from Ber(p), its
MGF is given by

(A) L +ple 1)
(B) [1+p(e"—1)]
(C) pa(e’ = 1)]

(D) None of the above

26.

(A)
(B)
(©)
(D)

sample
parameter
population

statistic

27. The series Z nln 1)
(A)
(B)
©)
(D)

converges
diverges

oscillat

None of the a

28.

A phone-in poll conducted by a newspaper x
ported that 73% of those who called in

business tycoon Donald Trump. The n ber
73% is a

by

29. If A is matrix of order 3 x 3 give

0.2 0.3 0.5
A= 05 01 04

09 01 O
then the maximum value ent root is
(A) 0.5
(B) 1
(€) 3
(D) 1.3

B) 0.4,0.8
C) 0.3,0.9

generating function variable

. <1
— [t]

egative binomial

Geometric

%DL
_For two sets of non-negative real numbers

(x1,22,...,2,) and (y1,Y2,...,yn) and p > 1

+(S0)F > (S + yi)?)

S

is known as

(A)
(B)
(©)
(D) None of the above

Cauchy Schwartz inequality
Holder’s inequality
Minkowski’s inequality

33. If X,, is a sequence of independent random

variables with mean 0 and variance o7 such

that Y (75)?

almost surely is a result of

oo , the sequence X,, — 0

A
B

Kolmogorov SLLN
Borel’s SLLN
Markoff’s WLLN
D

—_ D O

(
(
(C
(

Lindeberg Feller theorem
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34.

35.

36.

37.

38.

If X is a random variable from discrete uni-
form distribution with parameter K, then its
MGF is given by

et (1 — eKt)
W) R
et (1 — eKt)
B —i=e
(C) e (1—eXt)

(D) None of the above

Which of the following statements is wrong

(A) MLE is the functions of sufficient statis-
tics when they exists

(B) MLE is invariant
(C) MLE is asymptotically efficient
(D) MLE is always UMVUE

Moment estimators are

(A) always unique

(B) always consistent

(C) never coincides with MLEunder-any sit-
uation

(D) nomne of the above

Minimum chi-square estimates

X is a random variable from

the sufficient statistic?g is

i/t + 2) then

d po then E(N(t)) is

40. If T be a sufficient st
of the likelihood eq

A) function of ©

B)
)
)

function of ¢

C

(
(
(
(D

None of’these

(A)
(B)
(©)
(D)

state 1 i a communicating state
state 2 is a communicating state

D) None of the above

critical region W is said to be unbiased
i 9(W0) is
(A) less than Pyo(Wp)
(B) greater than Pyo(Wp)

(C) greater than equal to Pyo(Wp) for all
6 =0,

(D) equal to unity

43. In testing of hypothesis, the lemma due to
Neyman and Pearsxon yields

(A) only necessary condition for optimum re-
gions

(B) only sufficient condition for optimum re-
gion

(C) necessary and sufficient conditions for
optimum regions

(D) necessary condition for any region

44. If we want to confound three effects in a 2°
factorial experiment then in a replication we
would have

(A) three blocks each of size eight
(B) eight blocks each of size four

(©)
(D)

C
D

four blocks each of size eight

eight blocks each of size eight

Page - 7



45. A systematic sampling is a stratified random
sampling with

(A
(B
(
(

) one unit per stratum
)

C) 20 units per stratum
)

infinite units per stratum

D) no unit per stratum

46. In Bayesian statistical inference, a prior prob-
ability distribution, of an uncertain quantity
is the probability distribution that would ex-
press one’s belief about this quantity

(A) after some evidence is taken into account

(B) before some evidence is taken into ac-
count

(C) after some testing of the null hypothesis
(D) None of the above

47. To test the equality of the two population
mean vectors we use

(A

(B

(

(

) multivariate normal distribution
)

C) Hotelling T square statistic
)

principal component analysis

D) factor analysis

break

5

48. If in a stable population the grgwth’rate is

zero then the population becomes
stationary
non-stable
very big
non-existent

49. me

d sometimes

50.
S =1{0,1} and t.p.m.

(1 3)

as limiting probabilities

P =

then the chai
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Section C (30 Marks) <

Answer any 5 (five) from the following

. Define Markov Chain. Give examples. State and prove first entrance theorem. arks :

. Describe stationarity in time series analysis. Discuss AR(P) process inlf analysis.

. Formulate the testing of hypothesis testing problem as a decision problem. (Marks :

. State and prove Jensen’s inequality for moments. (Marks :

. Distinguish between two-state sampling and two- e sampling. (Marks :
. Describe the demographic transition theory. (Marks :
Describe the Chiang’s method of cons (Marks :
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