
1106

future observation y,, corresponding to a specified
level x, of the regressor variable x. Which of the

two intervals is wider? (9,9)

(a) Suppose we postulate the model E(Y) = po + p,x
but the model E(Y) = p0 + p,x + B,,x2 is the true
response function, unknown to us. If we use (
observations ofY at x: -1,0, I to estimate p0

and B, in the postulated model, what biases will
be introduced?
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(b) Develop a suitable test for testing the significance
of regression in multiple linear regression

Y:Bo+0,x, + Brx, + ' + Bkxk + s. Further,
show that the test statistics is equivalent to

_ R2(n-k-l)'' 
(r - n'z)r'

(c) Suppose that a linear regression model with k = 2
regressors has been fitted to n = 25 observations
and R2 = 0.90. Use the results of the previous
problem to lest for significance of regression at

a = 0.05 (Given that F o.osl2,22) = 3.44). What is
the smallest value of R2 that would lead to the
conclusion of a significant regression if cr : 0.05?

(6,8,4)

Write short notes on the following :

(a) Residual Analysis
(b) Technique of Analysis of Covariance

(c) Orthogonal Polynomials (6,6.6)
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l. (a) Define a statistical linear m I and distinguish
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between fixed and randorn effects linear models

(b) What is a linear parametric function? When is it
said to be estimable?

(c) Let X,, Y;, Zi, i: l, 2 be independent observations

with common variance o2. If E(X,) : 0,, E(Y,) : 0r,

E(2,\ = 0,- 02, i : 1,2.

(i) Find the BLUEs of 0,, 0, and 0, + 0r.
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(ii) obtain the v(0r ), and cov 0,,02,)0 ( )

methods and were taught the same material. The

following ANQVA table was obtained for the

grades of students who were given identical tests:
(d) Consider a simple linear regression model y :

cr + Fx t e where cr and p are unknown
parameters and s is random error with mean zero.

Based on l0 independent observations (xi,yi);
i= 1,2,...,10, the fitted model, using OLSE. is 

1

i, = 1.5 + 0.8xi. If Sr, = 5 and S-, = 6, what is
the value of the adjusted coefficient of
determination? (4.5,4.5,4.5,4.5)

(

2

Complete all the missing entries in
above.

the table
(12,6)For a given model

t()=Q,V()=o2l ar,d

least squares estimator

an unbiased estimator

Y-nxt = X,,xpfpxt + €,.x1 w ith

p(x) = p < n. Prove that the

is BLUE. Also, obtain

( l8)

(a) Consider a quadratic form Q : I/'lll, where A is

a symmetric matrix of order n " n and I/"-, is lr'lD

(0, /"), then prove that a necessary and sufficient

condition for the quadratic form Q to be distributed (
as chi-squared variate with k d.f is that A is an

idempotent matrix of rank k.

(a) Suppose that we are fitting a straight line and

wish to make the standard error of the slope as

small as possible. If the "region of interest" for x
is -1 S x < l, then where should the observations

x, x2J..., x. be taken when (i) n is even and (ii) n

is odd?

(b) Develop for the simple Iinear regression model

with intercept a confidence interval on the mean

response at xu and a prediction interval for the

ofE
of o2.
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(b) To test the effectiveness of three different
teaching methods, three instructors were assigned

l2 students each. Equal number of students were

then randomly assigned to the different teaching

SS

4. Derive the analysis of variance for one-way classified

data under fixed effect model. Also, obtain the

variance of the estimated parameters. How would you

proceed to test the hypothesis of equality of two

specific class means? ( l8)


