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Answer six questions win all, selecting three

questions from each Section
All guestions carry equal marks
Use o separate answer sheel for each Section
Section A
1 (a) A regression model 1s specified as

Yl = BX! + u}
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where u and X satisfy all the basic assumptions

three estimators of B have been proposed

A _IXY, A X -X)Y,-Y)
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() Show that all three estimators are unbiased

() Derive the vanance of each of the three
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(b)

(a)

(b)

(21
estimators and deterrune which one (1f any) has

smallest varance

You are the given the following model in deviation

form
Yr = Bl + BZX:Z + ﬁ%Xt'i t 4,

with sample data n = 100, Exfz =30, X4 =3,

}:szt 230, LXQYF =20, EXIZX,-; =O

(1) Compute the OLS estimators of B, B, and B..
{w} Test the hypothesis that X, and X, have no

mnfluence on Y at 5% level of sigmificance
Consider the following demand for money function
My =By + BX, + BX, + BX, + u

where X,

i

Y, = nterest rate at time ¢
X, = r,, = logged interest rate
X; Y, ¥, = 0= measure of expectation
based on most recent
change mn vy
Show that these emist perfect multa colhinearity
between the variables
Assume that the market mechansm of a given
commodity 1s described by the following system of

simultaneous equations
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D=a,+aP +aY +u
8 =b, +bP + bW+ u,
D=S§

where D = quantity demanded
S = quantity supphed

P = price, Y = ncome,
W = index of weather conditions,
Y and W are exogenous variable

Obtain the estimates Gf anv) of the structural co-

efficients

For a heteroscandastic model assume that o‘f =g’ Ka,
where o 15 a constant and Ki are known weights
Write the expressions for the variance of f# ; by OLS
and GLS method, whal can you say about the
relationship of var (B,) under homoscandasticity

and heteroscandasticity

Show that least square estimator of f§, 1n

Y =B, + B, X + © has mimmum variance 1n the

class of linear unhiased estimations Does the result

had for ﬁ‘ also ?
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4 Write short notes on any three of the following

(1} The Almon Approach to Distributed log models
() Durbin's hA-test
(1) Two-stage Least Square Method
(1v) Weighted Least Square Method
Section B
5 t(a) Define Time Series and its components Describe

the Ratio to moving average method for determining

gseasonal indices

(b Explain how will you fit the following curve

Y= —2(a,b,c} >0
14 be™

to given time series data when

() a8 known, b and ¢ are unknown

(m) a, b and ¢ are unknown

6 Below are piven the figure of Production (in thousands
quintal) of a certain product

Year Production
1991 55
1992 66
1993 T2
1994 78
1995 B5
1996 87
1997 90
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Fit a straight line by “Least Square Method” and

estimate the trend values

What 15 the monthly increase in the production of

the product ?

Define and eaplain Type T and Type II errors 1n
the contest of control charts How does the chowce

of control himat influence these errors °
Determine the control unuts for the U-chart

Define Capability Ratio Find the process capability

Indices Cp, and Cp and compare them

Discuss Single and Double Sampling Plan Design
Single Sampling Plan that satisfies a Producer's Risk

of 4% for lots that are 1 2% non-conforming, take

-

acceptance number C = 3, 5, 8,

Caleulate the control himits for Xand R-charts
From a manufacturing process, 20 subgroups of

moving samples of 5 each are observed and ¥ and
R values are calculated for subgroups 1t 1s found

that for 20 subgroups ¥ X =g§7631 and
ZR=2lcm

Compute control himats for X and R-Charts
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