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SECTION  I

1.   (a)  Explain the general linear model and discuss the special cases arising there from.
(b)  Consider  three  independent  random  variables  Yb  Y2,  and  Y3  having  common

varianceo2andexpectationsasgivenbelow:E(Yi)=P|+P3,E(Y2)=Pi+P2,E(Y3-)
= PI  + P3.  Obtain any  solution o.f the normal equations and also obtain  unbiased

estimate of error variance o2

#, prove that the least squares estimator of P is BLUE.
(b) For a linear model, the normal equations are

(::  :5:  :;)(;;) -(_:2:8)
(i)  Obtain any solution of the normal equations.
(ii) Wh?n }.ip| + 12P2 + hop3 is estimable?

(7, .8)

2.   (a) For a given model Ynxi = X„xp Ppxi + c„xt with E(c) = 0, V(c) = o2I and R(X) = p <
1..,,

(7, 8)

3.   (a) Let Y ~ N(H, 1„) and let Ai and A2 be symmetric idempotent matrices. Prove that if
Y'AiY and Y'A2Y are distributed independently as chi-square with 72|  and. z32 d.f.-
respectively then AiA2 = 0.

(b) Let Y ~ N3(0, I) and let A = i
3
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=2:)andB-(;;

{i)   Find the distribution of Y'AY and Y'BY.
(ii)  Are Y'AY and Y'BY independent?

!L
(7, 8)
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4.   (a} Consider the models E(Yi) = Pi + P2.  E(Y2) = Pt  - P2, and E(Y3) = Pi + 2P2, with
usualassumptions.ObtaintheBLUEoftheunknounparametersanditsvariance.

(b)LetY~N(pr,£),wherepr'=(123)and£=l.LetA=;(i

(i)  F`ind expected value of Y'AY.
(ii)  Does Y'AY have a chi-square distribution?

SECTION  11

5.   (a)  Consider  the  simple  linear  regression :model  Y  =  Po  +  Pix  +  c  with  usual
assumptions. Find the distribution of ¢o and  ¢i.

{-b) Consider  the  simple  linear  regression  model  Y  =  Po  +  Pix  +  €  with  usual
assumptions.
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in the least squares estimators of Po and Pi by taking observations at X = -1, 0,1.

(b)Definepolynomialsregressionmodels.Explaintheroleoforthogonalpolynomials
in fltting polynomials in one variable.                                                                         (9, 6)

7.   (a) Give the fixed effects mathematical model for two-way classification with ffl (> 1)
observations  per  cell,  stating  clearly  the  assumptions  involved.  Also  obtain
the est'imates of the parameters in the model.

(b)Derivetheexpectedvalueofmeansumofsquaresduetoerrorsandtreatmentsin
two-wayclassificationwithoneobservationpercell.Also,showthatunderthetruth
of null hypothesis, the mean sum of squares due to treatments gives an unbiased
estimate of error variance.                                                                                           (7, 8)

8.   Write short not`es on:

(i)   Multiple linear regression models

(ii)   Orthogonal columns in x inatrix

(iii)   Lack offit test (5, 5, 5)
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