MTH-418a: Inference-1

2023-2024: II Semester
Mid Semester Examination

Time Allowed: 120 Minutes Maximum Marks: 50

NOTE: (i) Start answer of every question on a new page. Moreover, attempt
all the parts of a question at one place.

(ii) Answer each question legibly, clearly and concisely. Illegible answers will
not be graded.

(ii) For each question, provide details of all the steps involved in arriving at
the final answer(s)/conclusion(s) and box your final answer(s)/conclusion(s).

1. Identify TRUE and FALSE statements from the following ten statements. In sup-
port of your answers, provide appropriate arguments.

(i) If || is a sufficient statistic for § € ©, then T is also a sufficient statistic for 6 € ©.
(ii) If T is a complete statistic, then e¥ —7T — 1 is also a complete statistic.

(iii) If 7" is a complete statistic and 72 is a sufficient statistic, then 7' is a minimal
sufficient statistic.

(iv) If T is a minimal sufficient statistic, then 7° — 272 + 2T + 1 is also a minimal
sufficient statistic.

(v) Let z; = 1.1, 79 = 1.5 and z3 = 0.4 be the observed values of a random sample

of size 3 from the pdf

i
Talg)= ae_"é, x> 0,

where 6 € (0,00) = 6. Then, the maximum likelihood estimate of & is 0.5.

(vi) Let z; = —1.5,2, = —0.2 and 3 = 0.2 be the observed values of a random
sample of size 3 from the pdf

]

falz) = TR — & U 00,

where ¢ € R = ©. Then, the method of moment estimate of # is 0.2;



(vii) If &, is the UMVUE of 4(0),6 € ©, and 6, is an unbiased estimator of (@),
then Varg(él) = 200\/9(51, 52), V0 e 0,

(viii) Let X;, X, be a random sample from U(0,0), where § € [0,06) = G, Let
Xy < X(z) be the corresponding order statistics. Using Basu’s theorem and the
distribution of order statistics, F( E”) =5, ¥ 830

(ix) A minimal sufficient statistic is always complete;

(x) If 6, and &, are two UMVUEs of ¥(6), then Varg(dy —d2) =0, V8 € O, and
Py(b=08)=1,V0e8 [1.5 x 10=15 Marks|

. Let X;, X5 be a random sample from a population having the pdf

1

1
folz) = s Wy ek

z € R,

where § € R = ©. Show that T = (X1, X(2)) is 2 minimal sufficient statistic? Is 1T
a boundedly complete statistic? ﬁi—t') 11 Markbl

. Let X1, X2, X3 be a random sample of size 3 from the pdf

2 ?

fg(m)=? b<z<,

where 8 € (0,00) =

(i) Find the MLE of 6;
(ii) Find the MME of 0;

(iii) Using the Rao-Blackwell Theorem, find an estimator based on the complete
sufficient statistic X(3) = max{Xj, X3, X3} that is better than the MME un-

der the absolute error loss function L(d,a) = |[a — 8], a € R = A,0 € O.
[4+444=12 Marks|

. Let X be a random variable having the pmf

g, ifx=-1
tali] = (1—9)26“, =012 ;
0, otherwise

where 6 € (0,1) = ©. Show that the UMVUE of %(0) = #(1 — 6)* does not exist.



™M .
HLig. 'J.h'ogr(hce. -

H.
Y4 Seunenten EXAuained (34
Todel Solutisnwn

} Pyoblem mj
\m

(t) TRuEg
S‘h X
N LR e j\\x\)\\‘g\@m{ /\—\ag;\('r\—-\»:c VT w & /\Duh&\'cv\ e()

j\,\r.\g\m#\‘QT i \
T e ok

{05 DRex

]\+.éx|n-\\c WA o Co\n\jdc

(Xtma /\Duwuum of & C,\,.\H().L
\\ nate

N

T w & K)uu«dc(““ 4 T)

i) True

Leet ) TRUE
=T T Ay cren® L

T w Nu i cremt
L Tn Cemleies A
= T NRUSIPPN 8 /\‘M"UM - Tymatie
oy ! TRuE @:‘CS
Co i~ AhCA
Wiy s X-rt et vel
W k- wk T

- - ,,_.L T = \ & ‘1—
‘.l /\u.%\c,w,ud [\-*4’“']

-t
' }Dm\uuﬂ« ob w\u\w
g
| nhRC

= wiT] w O
~N
A Ak ol

N WAl =

ey



A ]O-S rmms[

kg-.) TLL 9"33 g.\ el he= & JD\.LD\\:.\L\:H i

ﬂ}\&»l; ~ 3 Qus - T_:_g_:

3 Qe B . AR B
> & o B= S S=>
3 cs} ) * 5.
> nhele

w‘) ?N'g? ) 0.5 MAkES ]

Esli )= Q

g > = e

) wwd T = B8 \\r\&ﬂ-u_ I

S B Garee)

o GVe L& S §s. 3 y b D
= C,u@(g.s.,s ~ \ave B! y Bed
) - |\ haklk

i 6.5 nekES i

\.\J“\) TRUE
XL) W L,\,.,&QUKC,_./\%\C\U«* O~ ét,‘l A ol ot Lary
(L)
=) W O Xy Ve tv\akcxawd\u'-*
XL ;
E&(‘/\u,, x’f_‘_] \ - EB\\((L\) Es L ’(,9) )
Xex

i B : e e Xiw

) |



& L Yr) \: Es X(v)
7 ; X! £s (Y
1
-x) A
- 2 S'D} ( = ,_“}: 70‘5

» A

(X ) FhLSE |
(R Tee (X Xeat
Y, ¥ ¥ ws US QT\)/ o ) Ow\qU.ML/
Ll)‘ % v A%\c—\&d\' il Y(L‘.—X(\)
V) w\‘w\tv\'& . N V&ew—
= 'E&‘ Yoy - Y(\}') = "2 ° 5
et
g5, 7 iy — XN ~A§’S;o’ W
i o £ (& 7
- D w+ e
Bk Vs & ) =) =% 2P L N \V‘P‘_‘ﬂi—’}
) A Y\*—k’ C’“‘A\’aév&’
= [ Xy Yo @@
TRueE
(¥) Wy WM ) . -l
\}“U&kS\] o \‘KV&L&\/\ - [
p e ®
= EQ \S\/&y\ ;D‘ = " QQ(@
) oA \JaVe L8\ -50) O | @]
g e® i
g §i = D) 3\ \d
e Lay e y

>/



i vob { 9
L8 S .
o wlimd A
B [)-\\ .1 o

: D‘} L'G: Bl
o) g
40 12) . x (8- ) -} T (9’11»\\)']
IR \9"?5(.“)}1 Tie 18- wirsx Y )
5 (% 2o * L) (8- Lik
{ 9’30)"7( ) (®- 3(\)*\: ) l&"&(u +¢)
N e onded o g e (A% o o L2 ) Uh*f—%ud«*
d © i
\,“’M\)ff)\‘“ Lc\rc\\@fkuafrc) [Q,Lu,,g)
- kO k@ At ¢ H%—‘aurﬂ (§-9 4 <) lb—uu,\-c) N 0 €t
/ P4
D\ e LnS OuAA Lhs W b aare Aw? \ qu\sleJJ A
w0 oo\ R
=) ek, gy
\°\‘1h~\ht.\0/)
NS \& Yy €L ) \Qr).u,-—c'.\ \@’K(L;—-t(. ) \B’ku,)’(-) =9
g /’/j
il o . A ARES
(%~ })U)—tC\ LS~ ';)u;-‘ﬂ\ “g’j“ﬂ’t” L5 <) 7 L'/
T pas, =
A3 dy Y s T NI YRR
U gt B Gy e,
- % M\\J xS L deny, 31L\>
=\ L) Ntk ¥ 2 el '\U«\)
= T K)((\ X ;
-~ | 1 ) v Tl e /\«J(\)lc\m}



p- ¥ B okaldeny

Do ( Y —¥ay £ -
a1 2 £ (o &

Cp\nl‘\\.w

T

\-\’( ¥ (1) KLL\\:

Cewmdsa  Thew

Abkw e O/

ol
4 ‘% X‘.\')'— \[c\, 5. c

-c 4" M -¥eny 7€

K W beuwded VR

Esk“@Wc\;,xm\) . (wcie - L ee) = ¥ Qed
huk
?D\L\?(.K(_\J XL»\\9'°) S & 8 R
=) . ‘X} L X‘-‘)) Aew ) -4 et baut/\}\&d\&) Jow\‘wq
i \L\r\M-\cg )
Problew- 31=..5
(L
) Te Vete i he-a fnedrion &5
L, 1013 g e )
X “ , 8> Dduy
B_(:
R e &k D= Aw)
TR-U\ N
g > T (ERFeEs)
) Byt = O
R
I 3 N _ —
=) A - 22X '
nhE ]r——’iﬂ\«\hh\lpg



St T Ao i Al = eAfiu~do v W
3 Ly 1 %_7(‘ Xib)_)

3 %Es LA g )

2 A
= A E — ) (3)

& % k’&‘ X ) X 1 . %EG\‘Z;T:)I\YW—\ Xy

PUREE S O X1y
Xl“ N X o l'hn\e.ﬁwulu-*
& ey B X(y)
- 2D HALES ;

e f 2 Y P L
N? 3 5 -
-2 -
TL:—-).Q,M Loe 9‘}

h%ﬁ\v\ WAL ‘\Dm“in . |
X % X X
sl ;{(LH Xar ) =~ B | i IR ZY @Y

s Xt 1.4
2 | Bl ol 5
=4 o \ X(y) \ = S LX(H) —"_-_________:‘_,_._.ﬂ,.——-——-

!
! (&;_ > x1) oN
o

S |
9
g . "
Q - }:x %— )(t.;.) B :Z,— x/{}) » B__D_ﬁﬁk__qj

E wel> CLe9)0 19
WVO%M’\A Haoy i Bin  Wnbiared oAt (uaieoV :ix |
¢ >

\
’
Sa(.y'] - . { o b..\/\.p‘.a\'ne
s

At 626; e LnwuE o wisl w
d Sul¥! = Qo ¥) —ULX)

%]



Wk Ul .
- Woon Muuw. S

(N EB-.[ [ §otn)—Uix) )Lj

Ueu .. ‘SHA\L‘M}, '

Eoo [ (Sotx] ~ 07t )"'j -

We bane
Jew o Eeluowncs weey
L N )L
o L\)e Y ulk) (-s)eT="® ¢ Se(zn)
|
g = ¥ ow sece \
| U=y} s (B ) + T,_UH-}‘% =B ¢ e &
oo
L % \2
& v e (trsebe e ) A Z__UU-) 8 -0 N ones
-
e Ueize, URYuaize  RulEtledgte) =0, had .. -

m
*

Cotx)s  Sel¥)-aX
¥ _ (o\se)
WS et A7 W) 3 5
x
& CF*) D w8

Lo [ (Setr)-aX Y)=: &
i - = 2 -‘Sljz-gh'
o L B WB) b

Ar
)
we have
bad & S’QL""Q") P
o0 \8s) = 2 v et bt
%b'\" Bak\—%’ﬁ\ X Y_k
hoa 3
%e(_\-&u)L B (9e)
z = e
e '?eb[_}t:D) [~ (+—5»)
s defemin € O . \Traees
& R(®) |
Ty e GhaoE oA B o o Bl

1/



