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Instructions:

1. Attempt all questions. 
r in separate answer books.

;. iltwers to tLe two sections must be.wrtttet::" 
o.:;;; .uituurt data, if

;. Fig"';t to the right indicate tull marx

necessary' 
sEcrIoN-I

| (A\ Explain the Sufncient statistic' conside''ll::"#;:"il51:'li'"';:TtlT";'l;;''li1: 
'

(A ) -i 
"d;end;,TJ LXTJil;3' :? ;Ti H: i i-' : :i ;;; ;;;i;i. 

ni "utr " i'r

(B) Consider tht 
""ryn'o"tit'o 

oY*'t'o'** ""tived 
conditional probabilities 1

'"' 
f",r,ro('lHi = 

fi71'-lttf 
or lYl < 1 and

L _1.
f'rr,,(llHt) 

-- - rectll)

3".1l5:iiT:'fli['i;i'n;"9;il"il'"J'"*ou*orerrorisminimum'
iil C"rculate the minimum probability lt' 

t"ol- 
'earson criterion, such that the probability

i;; iini tne oetision rule based on the Neyman-r

"ii"fse 
alarm is constrained to be PF = O t'*

1 ( , { )Exp la in thedetec t ionofKnowns igna ls inwi th ihecor rec t ionrece iver fo rb inarydec is ion6
problem'1n; fr"' "''"Tffiitl lT:i:,";ijffiiltn.luiJ*Hl *ii:'y"r:vwr ; Iz tal';'.1"lliil,i' 

"'i'H;;;;;;;;"',, 
*r'ir"'r, ::,l::,un.. o,.

;";;;tecl bv N' in AWGN of zero mean' and'vat

(a) Set up the ri*ifil'*it"i" tJ and determine the decision regions'

(b) Calculate thecfffitfiv "l}ltt 
tl"*'and ProbabilitY of detection' 

5

p; i*pfuin MINIMAX Criterion With exampte' 

6

2 (A) Explain Optimum detection of M-ary signal in white Gaussian noise'

- 
6; !*'i*Tll':i*[#ttli''l:*l*;l;lir'ooa nutio And rhreshord u'ine ?

3 (A) 
3li$ srt'J:H rurce whose output under hvpothesis Hr is 6

*,**sll*l"-"'$j'iffTfr y;$l':;{:i;;a*i;;'";*=::1j;i::1t:
by N, an AwGN' t"nf"-:":1i:":?:i 

"ffi:;J ffiil; 
e'ach.with zero mean and variance

samples are rndependelt g:ut'li,i random vi
. 

or.oLtain the optimum .pun. 
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4 (A)
(B)

SECTION-II
Expldn the Multiple parameter estimation for random paramerer.
rlnd I,,*, the minimum mean_s_quare error, and, x^ o*, tire maximum a posteriori estimators, ofXfrom the observ ation y = X + itr. X *a li ur" ,ui{oivu.iJi., *t*, o.nsiry functions

1*61: )a67+*u , ' -u  and 1n1n1: !s - t  t  : l i { '  "= '
-  

l ' e - "  '  n>c

OR

Explain MLp Estimation in brief.
Consider K observations, such that
Y1= m +  \ ,  k=  1 ,2 , . . . . ,K
where z is unknown and Nis xre statistically independent zero mean Gaussian randomvariables with unknown variance o,.
(a) Find the estimates n ̂  and o" " -
(b) ls n^ an efficient estimator? 

- ro nand o'' respectively'

(c) Find the conditional variance ofthe error varf(rz " _m\l m1.Explain cramer-rao Inequality for random p.ur'.i., 
' -' ' "'''

ML Estimation for nonlinear estimation.
OR

Explain baye's Estimation for random parameter.
Define tlpes of estimation.
What is Estimation theory? with estimation model
MAP Estimation for linear estimation.
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