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1. (a) Consider the classification problem of an observation xg into either of normal
populations II; or II, with common variance-covariance matrix ¥ and p; and
Hs as their mean vectors respectively. Let 6 = yu; — ps and K be defined by
26'S71(p1 + p2). Show that (6’ 'xg — K) can be written as 1(D3 - D2),
where D? = (xg — ;) Y(xg — i), ©=1,2

(b) Suppose, prior probabilities for II; or Il; are respectively given by ¢; = 0.6,

and ¢; = 0.4 and y; = (2,4)’, p2 = (6,8), and X = g g

Compute the Bayes error for C(1]2) and C(2|1) =¢ [15+10=25]

2. (a) Describe the k—factor model and how the related parameters are estimated in
Principal Factor Analysis.

(b) If the k—factor model holds, show that it is scale invariant but the factor
loadings may not be unique.

(c) Suppose that X' = (X, X;) has a bivariate multinomial distribution with
n = 1, so that X; = 1 with probability p and X5 = 1 — X;. Find the principal
components of X and their variances. [10+8+4-7=25]

3. (a) Let y;jx be independently distributed p-variate Normal variable, where
i=1,...,9,7=1,...,band k= 1,...,n. Consider the fixed effect model

Yijk = L+ Ti + B + 75 + €ijk

b
Where i‘rﬁv =10, Zﬁj =0
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Now define z;;x = Ayix + b, where b is a fixed p-vector and A is p x p

non-singular matrix. Show that the test criterion to test equality of sev-

eral multivariate means is invariant under the above transformation, alter-
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natively Ay = A7 where Wilk’s A, is given by A}, = |SSPres+SSJ|3;m|’ Afoer =
|85 Presl ® S8 Pres|
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(b) Three samples of sizes n; = 3,n, = 2 and n3 = 3 have been obtained from three
bivariate normal populations with same Variance-covariance matrix. Write
down the MANOVA model and analyse the data to test equality of the three
mean vectors. Describe and show your computations clearly to arrive at the

test statist_ics.
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Hint : Use the test St&tistics‘(z’;'g_l) (1—@) ~ Fyg_1)2(5 ni—g—1)- Where
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P = 2 and g = 3, i = 1, 2, s:ailly F4’3,D‘05 = 3.83 and F4,8,|)‘01 = 710 [20+15=35]

4. Let X;,7 = 1,2,...,n be a random sample of size n from Np(p1,%) where p is
unknown but ¥ is known, X is the sample average and 1’ = Cladsems 1)

Let 7 =X and T =

8 5 S, 4
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(a) Show that both 77 and T, are unbiased for p.
(b) Obtain the variances of T} and T5.
(c) Show that Var(Tz) < Var(T) [24+3+5=10]

‘5. Write short notes on

(a) Clustering Methods and needs
(b) Multi Dimensional Scaling
(c) Canonical Correlation [5x3=15]



