K(III)-Economies—H-TA

2018
ECONOMICS — HONOURS
Seventh Paper
(Group-A)

Full Marks - 50

Candidates are required to give their answers in their own words as far as practicable
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Section — A

1. Answer any five questions :
(a) Two independent variables X and Y have the following variances :

cf =30 ci = 16. Calculate the correlation coefficient between U = X + Y and
VX =¥, ;R

(b) Let (X, Y) be two dimensional random variables, such that
E(X) and E(Y) exist. Then prove that :

E(X +Y) = EX) + E(Y) 4
(c) ILet X, and X, have the following joint probability distribution :
f(x,, x5)

X 1 0 l 2 I}( x‘_",)

Xq

h 4h 9h 14h
2h 6h 12h [ 20h
3h 8h 3h 14h

3 4h 2h 6h 12h
P(x,) 10h | 20h | 30h

o= O

(i) Find h so that f(x,, x,) is a valid joint probability distribution.

(ii) Obtain P(X, = X,). 242
(d) "In every hypothesis testing the two types of errors arc always
present” Do you agree ? If this is truc, then explain what is the usc of hypothesis )

testing.



ﬁm

(¢) The mean weekly sales of soap bars in dcpﬁrtmenta] storeg was
146.3 b_ars per store. After an advertising campaign the mean weekly sales in 22
stores for a typical week increased to 153.7 and showed a standard deviation of
l"'? .2. Was the advertising campaign successful ? Consider the level of signifi
for carrying out the test is at 5%. P

(Given : ty 5 4, = 1.72) 4
() .Inb the regression Y; = e+ BX| + u;, suppose we multiply cach X
value by 2, will it change the residuals and fitted values of Y ? Explain 4
‘ I_(g) What is MVUE (Minimum Variance Unbiased Estimator) ?
Why is interval estimation superior 1o point estimation ? . 2+2

(h) Tt 0; be the residuals in the Lcast Squares fit of Y, against

X mily 2wy n). Derive the following results :
U)E:Xﬁi=0 m)j:?@i=o_ 543
i1 i=1
Section - B

Answer any five questions
7 LetXand Y be two continuous random variables having joint probability
function
Hmﬂzl—%—%, 0<x<2,0<y<l
=0 elsewhere
(a) Obtain the marginal densitics of Xand Y.
(b) Find P(X21, Y<0.5). 242+2
3. (a) A simple random sample of size 5 is drawn without replacement

from a finite population consisting of 41 units. If the population standard deviation
is 6.25, what is the standard crror of sample mean ?

(b) If X, Xa .-, X, is a random sample from a normal population
N(p. %), how are the following distributed ?

Z

() —Jx;g—ﬁ

chi — square variate, with n degrees of frecdom.

i ; - 2
where z is a standard normal variate and A~ 18

2
(i) LTS 153 . where 1% and x% are two independent
n, n,
4+1+1

chi — square variates with degrees of freedoms n, and n, respectively.

the proportion of success

4. Obtain a maximum likelihood estimator of P,
the total number

for a binomial distribution having parameters m and P, where m,
of trials, is known.
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5. Lot Xi; Xgyeees x, bc a random sample from an infinite population with

2
i 1 i: i (o .
variance o2 and X as the sample mean. Show that = (xi - x) is a biased
i1

estimator of o where the bias is negligible for large n. Can you give an unbiased
estimator of ¢*? 442

6. What are the consequences of heteroscedasticity on least square
estimators ? How can you use the Weighted Lcast Squarc Mcthod (WLS) to
correct the problem of heteroscedasticity ? 244

7. Two variables Y and X are believed to be related by the following
stochastic equation :
Y, = a + BX; + u;, where u; is the usual random disturbance with zero
mean and constant variance o>. To check this relationship one researcher takes a
sample size of 8 and obtained the following information :

IX=24 IX’=75 XY =108

TY?=1620 ZXY =23435
(a) Find the estimators of intercept coefficient and slope coefficient,
(b) Find the value of coefficient of determination.
(¢) Test whether the slope coefficient is significantly different from

zero, at 1% level of significance.
(Given : Value of tgggs. ¢ = 3.70) 2+2+2

8. A sample of 900 members has a mean 3.4cms, and standard deviation
2.61cms. Is the sample drawn from a large population of mean 3.25cms
and standard 2.61 cms ? Test your claim at 5% level of significance. If the population
is normal and its mean is unknown, find the 95% confidence limits of true

; 1 i -3(2;"2 3
P — e dx = 0.025) 3+
mean. (Given ﬁ'ﬂ L'%

9. Tit a straight line trend by lcast square method to the following figures
of production of a cement factory :
. 2001 2002 2003 2004 2005 2006 2007 2008

683 687 678 665 656 689 0691 698

Year
Production
(in 1000 tons)

From the fitted line, find the wrend value for July 2007 in thousand

442

Lons.
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