STA260 Tutorial 12 Question 3

LetY; =x; + F; fori =1, ..., n where:

* 1q,..., 2, are fixed known constants.
e Fi,...E, are i.i.d Normal(0, o) random variables, but ¢ is unknown.

 Only z4,...,2, and Y7, ..., Y}, are observable.

(a) What is the distribution of Y;?
(b) Find the MLE of o2. (Don’t need to compute the second derivative test.)

(c) Is the estimator 62 sufficient?

\. ND\‘t H(\O\l: E(\k): E(Xﬁ' E;) = X +t0 = X,
WV = Wxi+E:) = V(EL) Sinte XU 1S o constunt.

2

= O
Re.ml\ S \/*L NN(HL, O'?; ) anvt ZYL ~ N (Zﬂi,ZO'-f)
Hente. S Els anrc vwrwmllul‘ dstributed and X's Qe
\')Utbk constants Yo~ N (\(',_, O‘z)

Z "'(\II X) ".i..l( “_x"‘?.
2 L(\Ih”*,\lﬂdz) - | o c e C,ZG. Yn=Xn)

J2To? 2LTo*

/N2 T
(T75) &
L(Uz) = ’H/Z ‘Vl('l-ﬁ) - V‘/Z ‘VI(O'?') 251 Z(\[u X, )‘2.

‘(o) = -V + L Z( x)zw_
L T

D N/, = Yo ZTODOT D 52 T ¢ He MLE

Vi

3. Recall” LUy, ...\ywlo®) = (216 s Zyexi )

(Z‘ﬂ G° QET‘(ZH;X" )2)

N/,

bt Wy, N = (77)
3(U, %) =

NES, it s a  Suffident  estimator



