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73. Let ¥, < Ys< Y,be the order statistics of a random sample of size 3 from
the uniform distribution having p.d.f. f(x: 0)=1/0,0 < x < 0.0 <0 < o,
zero elsewhere. Show that 4 ¥1.2Y,, and ¢y,

are all unbiased estimators of
@. Find the variance of each of these unbiased estimators.

74. Let ¥, and Y, be two inde

pendent unbiased estimators
variance of ¥, is twice the va

of f. Say the

riance of ¥,, Find the constlants k; and &, so
that k, ¥, + k, Y, is an unbiased estimator with smallest possible variance
for such a linear combination.
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X, be a random sample from the normal distribution
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7.20. If X, X; is a random sample of size 2 from a distribution having p.d.f.
flx;0) = (1/8)e ", 0 < x < 0, 0 < 6 < =, zero elsewhere, find the joint
p.d.f. of the sufficient statstic ¥, = X, + X, for # and Y, = X;. Show that
¥;1s an unbiased estimator of # with variance ¢°. Find E( Y5|y,) = @(y,) and
the variance of @(Y),).

7.21. Let the random wvariables X and Y have the joint p.d.f
flx, y) = (2/F)e "+ 0 < x < y < w0, zero elsewhere.
(a) Show that the mean and the variance of Y are, respectively, 30/2 and
560°/4.
(b) Show that E( Y]x) = x 4 6. In accordance with the theory, the expected
value of X + 0 1s that of ¥, namely, 30/2, and the varnance of X + 0 is
less than that of Y. Show that the variance of X + @ is in fact #°/4.
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7.23. If az* + bz + ¢ = 0 for more than two values of z, thena=b=¢c=0.
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Ivc’ B) /&~ a por oivial  conbinods /fnu‘ff.?.w df‘ 1=
Kix) 7= a non teivid/ /{M&ﬁ‘ﬂd af‘)r’ 81 X=,83 .

PIscRETE
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Ero
) &) x&r) :?f’r?) S5¢x)=0
THer, Y= 2K i a 55 for EF

Frampl,y let X roNomal (8;0=7). Fird o o for b
i
Brswe, #lx:8) = c.y/:- _&‘%’-/, xR, B&H
o~\ar’
nl;ﬁﬂ LX-_H—-&’-#‘W"-

u«_/' I/ \_/w_’_’/ 20-%
VY Hef 5;;/ =g(6/
TR, Y=2X [ a C££ For &,

fxwﬂﬁé let X o PorsenlB). Find omveF of 6.

i Wﬂad} x -4 x/ -c‘:"j X=4{l..

/ofd} ;;fx} “sex)
THen a ZE X' i & SHL 75:‘“ z.

)= FI2X)=2SFAX) = ZEB=n&
f[f—}s F(R)=6 =3 X » uvmvvE & 8.

frswery

,gliv-"ﬂr’" f& a}

V Fromple, Lant) = Fird umutE s 8 fo Xrspoemalls])
Lrsve ¥ E(Y) = F[Z&’j: V#[Z'K/ﬁ f?é'/‘;j = ZerlX)2.6
=g
) =8 = 3, I8 3 unvuE of &
-7

Alp Giray Ozen | 0532 54991 08 | @ipiecturemania.com | www.lecturemania.com .E




Iecture_mania

7.29. Write the p.d.f.

I
f(x;ﬂ}—*-{:;':.r}f"””, 0<x<ow, 0<cpe 00,

'.-’.30 Let X X . . X, denote a random sample of sjze n>1 from a
“distribution with pd L J060) = e, 0 < < 9, zero elsewhere, and

¢ >0.Then ¥ = Z X, 1s a sufficient statistic for 0. Prove that ( — 1)/Yis
I
the unbiased minimum varignce estimator of §,

739, Let X, X, . . » Xas 1> 2, be a random sample from the binomial
dlstnbutmn b[l 6‘}

(a) Show that =X +Xy4--- +X,i5a complete sufficient statistic
for 6.

(b) Find the function @(Y,) which is the unbiased minimum variance
estimator of 6.

(c) Let ¥, = (X\ + X,)/2 and compute E(Y,).
(d) Determine EY,|Y, = y,).

3 =%
4 : = e __.Xf.?-!o)(—-é.{ Jé:ﬂ/
729 flx8)e A x’e xﬁ[

PLE) 4ex) stx) 9:1?7
Hory Y= ZX ir o C55 for 8.

NMote Hhat XN’@nma /D‘: JJ'ﬁsﬁy xq-i ch
E()dz' ﬂﬂ:’ ¢ & f / W .
74, F/EX): Zch)=Z46=4ﬂﬁ

=g
-%J.r bocave Fp/.ffj p X aA-;‘uﬂ.iéaﬂ q{ L. _3‘
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P& kex) .?fie} S(x)=0
Ther, Y= X /e o0 CSE for &

Note  thafd X A Fz;o /-;—-/:ﬁ-bnma /.f, .ﬁf
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7%a, Y= 22X Nﬁ"l’"" /ﬂi'é_

fog)= = S
y = P -
A (')'(;7’ 80
S a o =1 'Fi/
F/ﬂ-g-rﬂ et O .4 . e &
F I
::{;'1"05;
s VN G
-8 (2% ez o =G
- T in=2ly

?35)9’;’(:,5/ B, é’(aj ( ) -8/

= ax,o[dv (‘, x+ #:('f-ﬁ{/ X2 L; 0LBLL

POl iy «f(ﬂ
7-““ g‘-: EX; .r'l - C:é.-; 7’@#’" 5

A/ ft/w:; f[gd‘r;j: Z;{.X;j: Zﬁ:#ﬁ'
7%en ; —-&i:}? Py t-#?l/&’f'dy( Ve

#

Alp Giray Ozen | 0533 54991 08 | alpslecturemania.com www.lecturemania.com @



lecturemania

c‘:/ f[-‘f'&}: f(f%!&/rf[Ffﬂjgfzx})/:f.ngﬁ

/Eu,w: TZon L @7[ a %W;rﬁ?
Lrampley let X o Bopeddd).
o) what i umvvE of 8°7
b) what s umviF af Var (8) C
Auvery We haw shown in P29 that X X Unws of 8,
We rlave, £F(X)= 86 : ""ﬂf("d-’ﬁ'(j"f}=ﬂ'5t
Y=3xr = HY=nE Vearldd)=nE(r-8)

a/ f{!fy:. Ver £9) 2 FY =nbl1-8) £ ﬁa‘é‘z.n‘_{gf-d&:w’ﬁz
=&
f/y’y,: LY+ 514./;91-;5} o
f/..‘y_.{_.if/:ﬁt;a yiy Py 2 mﬁfﬂfﬂfﬁl
phen

nn

ni

b Hy)- 6, F(4Ed). 8% 7 f[;a'.-ﬁﬁ’ . 9-6"

S0 3. 3-8 . 4 [1- BB ] i vmosk of VerlH
2 ald-l i
740, Let X, X, ..., X, denote a random sample from a distribution that is
N, 1), —ao < < oo. Find the unbiased minimum variance estimator
of &,

Hint: First determine E(X?).

741. Let X, X,, ..., X, denote a random sample from a distribution that is

N(0, 8). Then ¥, =% X7 is a complete sufficient statistic for 8. Find the
unbiased minimum variance estimator of 6°.
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740 we have hows ot T i umves =t B,
E(X?)=2 VarlR)p £7%%) - L. 8"

Lecavse Xmﬂﬁrfmaf(/,u_, a—/ =) Xuﬂ,p,—m‘//‘,; p._./

TZe ; f/fi;g__ =8"= g1

JL UMy
7 Silg

3"—“7 X ~J ,Vafma/(g,’.?_;ﬁ/
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Aloo  ferembe W - -ZXL,\__, J'Q.q_ PN LY
e vard ) = 2,
Y i+ o C55 st & = Ly" rh o CbL af ﬁi

5 =3
YY) = Varld)r £3Y = %’[%7* f[..?‘_ij

= Var [ O Zx ™ Zx*
o [ ZE ] E L 2K - 8 vty 8" £1u)

-—[hfﬂ_/ 9 n(ArJJ = Ar2, 59
7
2 2
TM;%-.?/: 5 ma/ .fz_ Eﬁj Py 4 Uﬂ?h’ﬁf;af 4

Lxampley fot X no F4(x168): 6627
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Sloo Lt Y2 SXi b a CE£ for O.
o) Fad emuiF af &
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c) frd  EFLxr¥ )14 ]
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e, 17__L‘ 8% ad _(34)° ) vmnE o 5%

1
bn "¢ 2n Jd(kfﬁ
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e QPlY)z E) X, rX2 /Y] = _2%-2%,
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o) fird vmVVUE & 8
d) Find umvVE of VarlX



lecturemania

Bswery

o) Hut)=38x" .g;i;"

R A )
L lsvaa= W3 8= 27 8 .‘ff’}g-"_ ]Z'.ﬁ/i'i)/

” 29 . e 4 = )
= 2. &, .{:ﬁ:":aj’“)- ‘_;7-'7_?‘; .y.czw.a/ﬂ}}
Rx__ﬂxxﬁuxhﬁg//\_ﬁhff
k /5"’,,5,'} };(Kn TJ;--JX}J

72"*9‘ Sacoripaisds  Hhom, Yemin (X)) & a f-f/érﬁ
b) Flold] <0 i# wd-0 v yg28. 620
Flutd] -‘7‘:’65’}-,30 éhy-(bﬂi/} = J

& 20

- - (Znri
? z &
; f dawmﬂl4hi. wnl’
# o wipend ¥ E&% o T4e o
is alio 0. Kepemb leibnidy < ; P,
4 )y [ Ak
o _ o (,y_ﬁ[x( a(j £
£ ‘{mm = //[/m,lj el o J7
) o -'(.t’.-lﬂ'fi/ -0
So + we have. ; Efu(y}.; - mj .
| lim (r..tt’c} .::'n"r‘f’_a’_. c 1.. »(6). @ ji f-fw “}‘;,
o fi ¢ =0
H‘“-——-Hﬂf—mhﬁ_ﬂ;ff
=20 p
-3ae
— u 8. & = -

plBl=0 7THa j,-.-w}?/xr;) /L a CE£ for 8

Giray Ozen | 0533 54991 08 | alp@lecturemanta.com | www.lecturemania.com @
ay | =



lecturemania

.?ﬂ- &
e A - '? = £ yj
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- Instt)
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Find wmwE of LEXZ o/
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oy =3 -n@ o
FLped] =2 o 38) = Z9g). e o 28" -8
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e ” ¥
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