H(1I)-Economics-H-7A
2017

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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The figures in the margin indicate full marks
Section — A
( Full Marks - 20 )

. Answer any five questions :

N ]
(a) Evaluate the conditional distributions h[X/y 5] and k(y/x :%]
if the joint distribution of x and y is :

; )20 <] 0exgy<l
f(x.y)= {0, otherwise

(b) What are called random sampling numbers ? Why are they used ?

(c) Identify the type of sampling distribution from the following
statements :

(i) The curve has a single peak which shifts to the right and the
curve gets flatter when degree ol freedom increases.

(i1) The distribution is the ratio of two independent chi-square
variable with n; and n, degrees of frecdom.

(d) In a 300 ml. soft drink bottle of a particular brand the contents
may vary little bit from bottle to bottle, because the filling machinery is not
perfectly precise. Assuming normal distribution of the contents of the bottles
about M, the true average of the contents of the bottles, obtain a 99% confidence
interval for [t when 5 such bottles give the following contents : (ml) and interpret
your result.

299.1 2983 300.1 296.8 297.7

given :—-I——Im e"‘l/2 dz=0.005
V2md2s576
(e) Arandomsample x|, X,, ..., X, is drawn from an infinite population

with variance o2 and X, as sample mean. Derive an unbiased estimator of o2,
(f) Examine whether the following statements are 'true' or 'false’
(i) In case of SRSWOR (order of drawing being ignored) the
possible number of distinct samples is 4060 when a random sample of 3 individuals
is drawn tfrom a population of size 30.
(11) If there is no intercept in the regression model, the estimated
crror will not sum to zero.
(g) Are the following models linear regression models ? Why or
why not ?
(i) Yi :c[i]+|32xi+ul-

i)Yy e

1+eh
(h) What is the basis of Goldfeld and Quandt test in determining
Heteroscedasticity ?

242

2+2
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Section - B
( Full Marks - 30 )

2. Answer any five questions : ‘
(a) (i) Prove that the expectation of the product of two independent
random variables is equal to the product of their expectation.

| (ii) Explain the concept of standard error ol a statistic. 442
| (b) Show that the squarc of studen's t-statistic with n degrees of freedom
| has an T distribution with (1, n) degrees of freedom. 6

' (¢c) The weights of seven synthetic diamonds generated by a new process
are measured to evaluate the profitability of the process. The weights (in carats)
are as lollows :

0.62, 0.45, 0.48, 0.59, 0.57, 0.51, 0.54

Average weight of the diamond must be greater than 0.52 carat in

order that the process be operated at a profitable level. Assume that the weight of

randomly selected diamond generated by the process follows normal distribution

with unknown mean (1) and standard deviation (). Do the above data provide
sufficient evidence ? [Given : P(1)1.943) = 0.05 for 7 df ] 6

(d) In random sampling from Normal Population N(p,o?) find

Maximum Likelihood Estimator for the simultancous estimation of mean

and variance. 6
(e) From a sample of 10 observatios, the following results were
obtained :
XY; =1,110 X, =1,700
Y2 =132,100 ¥ X;% =322,000

2X;Y; =205,500

_ with coefficient of correlation r = 0.9758. But on checking these
calculations it was found that two pairs of observations were wrongly recorded

as :
Y X Y X
90 120 instead of | 80 110
140 | 220 150 210
(i) obtain the correct r.
(ii) obtain correct ESS, RSS and TSS. 3+3
(f) Show that the least square estimators of o« and B in the model
y; =a+Bx, + u; are unbiased. Write down the variances of the estimators. 3+3

(2) The secasonal indices of the sales of garments of a particular type
on a certain shop are given below :

Quarte Scasonal Index
Jan. — May 97
Apr. — June 85
July — Sep. 83
Oct. — Dec. 135

If the total sales in the first quarter of a year be worth Z 15,000,

determine how much worth of garments of this type should be kept in stock by

the shop-owner to meet the demand for each of the other three quarters of
the year. 2+2+42

(h) How would you use Durbin-Watson d statistic to test for serial
correlation ? What are the limitations of D — W test 7 4+2
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