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1

(a)

(b)

Consider the problem of classification into two multivariate normal populations
with unequal mean vectors p; and ps and common positive definite dispersion
matrix ¥. Assuming p;, 2 and ¥ to be unknown, express the Bayes error i.e.
the misclassification probability for the Bayes rule in terms of the standard
normal distribution function, the prior probabilities (¢; and g;), the loss due to
misclassification C(1|2) and C'(2|1) and A the Mahalanobis distance between
the two populations.

Suppose g1 = 0.6, go = 0.4 and yu; = (2,4)", p2 = (6,8)', and & = é g
Compute the Bayes error for C'(1]2) and C(2|1) =¢ [15+10=25]

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

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

Suppose that X’ = (X;, X3) has a bivariate multinomial distribution with
n = 1, so that X; = 1 with probability p and X, = 1 — X;. Find the principal
components of X and their variances. [10+8+4-7=25]

Let y;; be independently distributed as Np(ui,X), where ¢ = 1,...,g and
j=1,...,n; Define z;; = Ay,; + b, where b is a fixed p-vector and Aisp x p
non-singular matrix. Show that the test criterion to test equality of several
multivariate means is invariant under the above transformation, alternatively

A; = A] where Wilk’s A, is given by A* = ‘;ssfgfgm

Consider the observations on two variables x; and x, displayed in the form of a
two way table in 12 factor-level combinations of two factors, factor 1 with three
levels and factor 2 with four levels with no replications. Obtain the matrices
SSPC{rrr'r(:ted‘ SSPFﬂdU’I" 1, SSPFadm' 2 and SSPReaid'tml with a‘ppropria’te degrees
of freedom and summarize the calculations in a two way MANOVA table to
test for factor effects.



Factor 2
Level 1 Level 2 Level 3 Level 4 | Average
Level 1 g { g J 182 { g J g
Factor 1 Level 2 g - _23 J ; i _34 | 2
| 3] 13 [5] [3]]13]
Average 2 _11 2 _12 ;
for p =2 and g > 2, (Eng’:lghl) (1?/‘14-1\_) ~ Fyg_1) 25> n—g-1)- Where p is

the number of components in x, g is the number of groups. Fj 6095 = 3.007,
Fy16090 = 4.7T73, Fe 16095 = 2.741, Fg160.00 = 4.202.

[15+20=35]
is : S ; VE— %
4. Let x ~ N,(0,%). Find the distribution of Iy 8]
5. Write short notes on
(a) Clustering Methods and needs
(b) Multi Dimensional Scaling [15]



