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Exercise 4 (\ #3 .4). Let (X1,..., Xm) be arandom sample from N (p, ai) andletYy,...,Y, bea
random sample from N (i, 02). Assume that X; 's and Y; 's are independent.

(i) Assume that p, € R, py € R,0% > 0,and o2 > 0. Find the UMVUE's of yi, — py and (o4 /ay)",
wherer > 0and r < n.

(ii) Assume that i, € R, py € R, and 02 = o2 > 0. Find the UMVUE's of 02 and (pz — 1) /0.

(iii) Assume that p, = py € R,0% > 0,02 > 0,and 02 /0> = v is known.

Find the UMVUE of .

(iv) Assume that pu; = py € R, 0% > 0,and o2 > 0. Show that a UMVUE of 1 does not exist.
(v) Assume that p, € R, py € R, 0% > 0,and o > 0. Find the UMVUE of P (X1 < Y71).

(vi) Repeat (v) under the assumption that o, = o

BPER(XL,...,Xm, 1,....Y,) FFEAREDHHIR, P, R PIIFIR, HYF o2 = ol
i T =2 1 B9 UMVUE.

RIESFE 1 RUER, ZF P, WA (X1, ..., X, Y1, .., Vo) IS TRIRAT,
T, = (mX +ynY)/(m + yn) 2 p B UMVUE.

RAANFERPcP, BB E(T-T,) =0, F#E T2 UMVUE, FRLSFER PP, B
E[T (T -T,)] =0.
Ee, WFER PP, BE[T,(T-T,)=0.

Bit, WFEEPcP,, BET-T,)° =0, NI T =T, JLFLLEL (as. P,) .
BT as. P, EkE as. P, AL TFER Y >0, BT =T, as. P.

XERBB T KT v = 02 /o, XAFERE. MAFE

1R o = py € R, 02 > 0,02 >0, lIH 02 /02 = v BAI p A9 UMVUE 2
mX +ynY
m+yn

UEER:

X; MY, NEXEDhRTIESD ik, HEeRositER (mX +nY, Y X+ Yf)
, SIRBEL (1o, 03).

B, p. WEmRINGELTE (UMVUE) J9:

m)_(—i—'ynl_f
m+yn
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