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1. Choose the correct answer from the
alternatives given in each question : 1x5=5

(@) In the linear model, y=Xp +¢, the

Gauss-Markov setup can be expressed
as

() (@ Xp, 0]
(ii) E (y) = X and cov (y) = a .l
(iti) E(€) =0V X and cov(e) = %I
(iv) All of the above
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(b)

()

(d)

(e)
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(2)

In multiple linear regression model

() if R2=0, F=0

() larger the R?, greater the F value -

(@) in the limit when R? =1, F is
infinite

(iv) All of the above

In ANOVA, test of significance is done

with the help of

(i) F-test

(i) x2-test

(iti) t-test

(iv) None of the above

ANCOVA is a combination of

(i) ANOVA and correlation analysis
(i) ANOVA and regression analysis
(iti) correlation and regression analysis
(iv) None of the above

For a set of explanatory variables Xo
and X, if the coefficient of correlation

is equal to 1, then in between X, and
X3, there exists

(i) no collinearity

(i) low level of collinearity
(i) perfect collinearity

(iv) very high collinearity
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(3)

2. Answer the following questions in brief :
2x5=10

(@)

(b)

NG

(@)

(e)

3. (o)

(b)
4. (a)
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In Gauss-Markov setup, what do you
mean by estimability . of linear
parametric functions?

State and explain the multiple linear
regression model.

Point out the differences between the
fixed effects model and random effects
model.

When do you use analysis of covariance
(ANCOVA) in real life?

Explain the consequences of violating
the assumption concerning homo-
scedasticity in linear regression model.

State and prove Gauss-Markov
theorem.

Or

Estimate the error variance or residual
sum of squares of the general linear
model in matrix form.

What is the simple linear regression
model, which is based on a set of
assumptions made? What are the
assumptions? If p; denotes regression
coefficient, obtain a test for Ho:f; =0
and construct a confidence interval
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(4)

Or

(b) For multiple linear regression mo_del
with usual notation, prove the following
(in matrix form) :
() If E(y) = Xy, then B is an unbiased

3
estimator for P.

(@ If cov(y)=02I, the covariance

A rn-1
matrix for B is given by 62 (X' X)™ . 4

S. Answer any two questions : 7x2=14

(a) Describe the fixed effects mathematical
model for ANOVA testing in one-way
classification, stating clearly—

() the assumptions invdlved;
(i) the symbols used;

(iti) the hypothesis to be tested. 4+3=7

(b) () In ANOVA, what would be the data

like if—

(1) Ftest resulted in F = 0;
(2) F — o
(@) Suppose that you were given the
mean, the standard deviation and
the sample size for each of three

groups. Could you carry out an

:ANOVA to these three groups, or

would you need more information?  °
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(S)

(c) Outline the various steps in carrying
out the ANOVA of a two-way classified
data with one observation per cell,
stating clearly—

(i) the fixed effects mathematical
model,;

(ii) the assumptions used;
(iij) the hypothesis to be tested;

(iv) the partitioning of various sum of
squares and d.f;

(v) the ANOVA table. L o

(d) What do you mean by analysis of
covariance? Work out the analysis of
covariance for one-way layout. 7

6. (@) What is the usual assumption of
linear regression model concerning
independence of regressors? If that
assumption is violated in the regression
model, then describe the effect of
presence of collinearity in estimating

parameters. 7
Or
(b) Write an  explanatory note on
quantﬂe-qua_ntﬂe plot. 7
* K %
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