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{al Define multiple regression and polynomial
regression niodel. Explain the role of
orihogonal polynomials in frtting polynomial
models in one variable. 7

(bl Write a note on the extra sum of squares
method that can be used to test the
hypotheses abut any subset of regressor
variables. 5.5

(a) For a simple linear regression model, develop

a test foilack of frt. 5

(b) SupPose Xp Yu Zi, i = 1,2,.,n are 3n' 
independent observations with common

variance 6x and expectations E(X)= 0t,

E(YJ=0, E(Z) = 0,-0r, i=L,2, ", n' Find the

BLUEs of 0,,0, and o,+or. Also find

co"(6,+6,)- 7'5

8. Write notes on any two of the fblowing :

6,6,5

(i) General linear model

(ii) Orthogonal columns in X matrix

(iii) Stepwise regression method
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Scction - I

Suppose Y = (Yr, Yr, ....Y,)' to be a vector of n
independJnt stairaara normal variates ' Prove

that a necessary and suffrcient condition for

lAJ to be distributed as chi-square ""i"t1
*it}r f. a.f. is that A an idempotent matrix of
rankk. L2'9

Ial Let X., >L , ...., X- be real numbers with
' ' 

mean'f . 6onsider [he [near model Y, = a+p

lx. - i) + E,,i= 1,2 , ...., n with the usual
i.i'*optioti". Show that the BLUEs of ct and

P are uncorrelated. 5
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6.5

lbl Consider three independent ransom
variables Y,, Y2 and Y3 having common

variance o2 and expectations as given below:

E(r,)= 0,+ fr,,E(r,)= P,+ B" E(Y,)= P,+ P',

Determine the bondition of estimability of a
parametric function. Also, determin" t-!rg

Ium of squares due to error' 7'5

(al Complete the following table for analysis of
' variance of a fixed effects two way classrlred

aata wiUr one observation per cell : 6

(ii) Are lAY andBYindePendent?
(iiilFind-thtdistribution of YAY , stating
'---'it 

" "pptopriate 
theorem fo bE used and

also, frnd the distriibution of YDYand

Y/Y, where D = I -A. Are lAJ and

YDY indePendent ?

(b) suppose J-l[3 (e,') and

Derive tJre Analysis of Covariance for a single
L"tot *itt oni covariate. Also, obtain the
standard error of the difference between any
two aajustea means. l2'5

Section - II
(a) Stating clearly the underlying assumptions

of the simple linear regresslon 'n ooer
*rro"gt, tt . "rigin, 

obtain the least estimate
of-tnJ."gt"""iJn parameter along with its
variance. 5

{bl Suppose thqt w9 have frt the straight-line' ' mo'del n = 6" + 0,:t, but the response, rs

"rl.i.a 6v l'"idoha variable x, such that
the true regression function ls
E$\ Bo + Prx, + Brx, .

(il Is the least-squares estimator of the
'-' 

"top" 
in the briginal simple linear

regression model unbiased ?

(ii) Show the bias is fl ' 7'5
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(i) Are lAYand 2Y, + Y, indePendent ?

J

Variance

ratio

Mean

square

Degrees of

freedom

Sum of

Squares

Source of

variation
426.4Factor A

3Factor B

2.5Error

85.3Total
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