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AIUU L TNUBN 6, VO & NAD
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Y.——+a(Y,+ =~ (Y,—2) = Y.——+a(Y,- Y.+ 1) 7 ;0<a<l
5 HaYits=(Yu—-3) 5 +aty

O 1 d [ v &) Qe | = ) Aid
@egan 6 Mvuald X,,... X, (udatawe o Aguinandszensidnng
wenuasuuugANTaulug9 (- V3o, u+ v30) 1087 — cocuces; 030 M7 mie V83
u Ul o

Wogann f(x;p,0) = L : =V 30<x<u+V 30
2\/-50

=>L({u,0) = (;)"; u—\ 3o<x<u+\ 3o
2\/‘50
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099N pu— VIosx<u+ V3o

=> p—V30<Y YK LY Spu+ V3o

W A Ya
Tidan 9 o V3o<y, WROTMUGWIE Y, = u—V30 e (1)
ut VIo<Y, IRRITONGWIT Y, = p+ V30 2)
A
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JA Yy,
- mlie -
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4
o =(Y -m/”T
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Io
o =(p —!1)1/3'0
>
T Yn\

QA o v A Y qdd‘ o b7 das 1 = ¥
4.4 qmauumaqmﬂ‘szu1mﬂ1n1ﬂu1~ﬂ1mﬁnm‘lﬂﬁanwsmumqqqﬂ
(Properties of A Maximum, Likelihood Estimator)
1. 63 mle "inﬁ‘im,ﬂm:ﬁaoﬁamauﬁﬁmmmsﬂiﬂﬂmﬂaﬂa@ia@‘i’awwswﬁmaf
1 : @1 — A LY — ar I o LY
LTH X, ~ N(k,09) 210791 X Aa mle 189 ¢ L7101 EQO = » udred9f 4 1aan
P al - & = | aa o
v, 1T mle 184 6 1aBf E(Y.) = n6/(n+1) 9954 Y, 1Juadszanafiianaudoua
) o £ ra] n‘ 1 sl' P &) | r sinl . = [ d'
gawnawas  luntdAadssunmlaflaiualsznmidaafiisnfgnnsofiae
Uiudpsldiudnuzanumlaiaannasdla (adadrefl 4 Usznau)
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) L A ] LY L
p19naM 1B nSmilein mie aciigauaanifiiu assymiotically unbiased estimator

& e
UUNAD lim

n—+o

A
emle = 9

ol e L J LT 1 ) -
2. mle uqmauumﬂumU::mmnﬁﬂﬂuu.uuwﬂamm's’mma5 (Consistency)

Qe 1 [ L ] J
Aot Tn Tudlatnn 4

A

Yn

Gmle =
A
E(8..) = né/(n+1)
A
V(f.) = E(Y?) - (E(YJ))?
0
EYD = J  viedv)dy,
‘ 8
= foy?, ny; /6" dy.
= nbh*/{n+2)
A 2
=> V(@) = (D _ g
(n+2) n+1l
A
=> V(b.,) = 6(n/(n+2)(n+1?3
4 A
WO n>o V@) = lim 6%n/(n+2)(n+1)
n—+o
= 0
A al (Y . - " | - [ 4
=>6b... = Y. uqmﬂuumﬂumﬂi:mmmmuumamswmm

wn ' A |
3. mle ﬁqmﬁuum'ﬂaa invariance property ﬂﬂ')'JﬁB ﬁ’l 0.... (4 mie 184 9
A -
W82 g(8,.) TTU mle 209 g(6)

o R &~ aade v s a [ ol .
4. @ mle wumrtanldoduwwiinfiiae Fldegnweiibe (Sufficiency)

(4 @ [ | ¥
Amuaigudatandssnaudae x,.... X,
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Toufl X, & pdf. f(x;8) ; — <8< i = 1,2,...,n
= L{X1,X25.. X @) = L(O) = f(x30)...f(x.;0)
o Yy = u(Xy,...,Xn) vl Sufficient Statistic
27N Fisher Neyman Criterian 11
f(x1;0)...f(x;60 = h(u(xy,...,x.);0) k(x,,...,x.)
Touf huex,... )0  HuwWarduves u(x,...,x,) U 8

o P ) -~
URS  K(Xi,...,Xo) IRt TuYed x,...x.  delaiiedostu s

o X , )
Faty 0L Ko x5 ) = 70 (h(u(Xs,....X,); ) K(X1,...,X4))
ae

= K(X1yeeesXa) Ea'é h(u(x,,...,x,);9) = 0

A
K(XieonsXa) 8U(Xy,.... X058 = 0
A .
0 = tu(XiyeeerXn)yX1yererXn)

4‘ 3 b ar --Jd (—v [d . .
LUBIIINIT u(xy,...,X.) Lﬂumﬂmnuqmaﬂvmnﬂu Sufficiency 1846

[ i‘: A A | C'ﬁ'; A AAJ .. 28 Ao | u nAJ
WU 6 FATuNINTUVEIGIRTAN Sufficiency NSNMmnTudIeHian
Sufficiency i

A a s v 1 ' w 1 o
5. 6. w308 AN 1 6 (gddaened s)

A
6. lim Var(f..) = MVB

n->co
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1. mwualmmuﬂwgmu X & pdf. A8 f(x;0) = exp — = (x 6)2/\/2n 39N mle
TavlFauradaegne n

2. fmualidudnBagu x § par, fio

-8
G0 = 0 ;x=01.2..
: x!

FUYAINIMARRIGUAIBIN TR 6 Mmuum‘lmauﬂ "Iiife 6, 11, 4, 8, 7
4SS 6 3MANTDI mie Maionlail

L " e 1 J ) Ad
3. W mie 1849 6 loolTuu1ad0e79 n AgunnUssnIfinTuenuaslag

-4
4 pdf.
f;8) = (1+0x°; -1, 0<x<I
° [ [ - 1 -
4. fmuald par. vesmUTdgu x fe
f(x;0) = e /6 2n I mle VDI 6

-l & ° B e J -
5. lulgwifl 4 wu mwualddysznuaves & Ao 1 99 mie w09 2 90
2 J L
fx;d) = e 2/ 2m uRsIWTouAounanlanule 4

) o « ¢ ¥ a -
6. ﬂRBG‘lUHM\‘lUTT?ﬂﬂUﬂﬂﬂ 10 an IﬂﬂﬂﬂUﬂﬂﬂﬂT'ﬂﬂUﬂ?Uﬂ"ﬂ'ﬂ URTHBU 9
ﬂﬂﬁ?“ﬂﬂdﬂﬂuaﬂﬂﬂﬂ']'}ﬂﬂﬂﬂu 9 ﬂﬂ p n’muﬂ'l'n X ﬂﬂ %’lmugnuaaﬂam’a
lunamuu wmﬂonmm’mmmiml.wwm X ﬂﬂ f(x;p) uﬂ')ﬂd“’l mle 183 p

7. WU X 3 pdf. B f(x) = B+ 1 x*; 0<x<I
n. 937 mle 109 g. lanlFruredaatne o
1 el Y - v - vl | w
9, PN e lude n. Tﬂuam.‘lmwaganqu'lﬂummnu 0.3,0.8,0.27,
0.35, 0.62 WA 0.55

! ;4 9 oY o o e o -
8. ﬂ’ﬁ']\‘lﬂﬂ'lﬂuﬂﬂ may,an‘lm']nmmaaao‘luﬁmaunwm tmqm'mm'mm':
NOABIIMILINUIMUULNG N(y,0%) 9W1 mle VB3 p WRS o?
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Table

Value of X Frequency Value of X Freqency
1.0 2 3.7 123
1.3 29 4.0 82 \
1.6 62 4.3 48
1.9 106 4.6 27
22 153 4.9 14
25 186 5.2 5
2.8 193 5.5 | 1
3.1 188 Total frequencies 1370
3.4 151 ’

W

=1 - 1 ) J: | - a L) A -
9. ﬂuqmﬁmuﬂﬂmqu T a8 nmn'numuamﬂTn‘mﬂn'l'nag'a:mauqmmw Iﬂ&m

10.

1.
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4 [ X [¥) :ﬂ
T AWIATUATTUINLIIAINUAD

e ™ t<l<o

>

4 -l
= 0 UANAUDITNU

f(®)

‘: el L Ad d.
(nmmm‘lluﬂrymu T fife MUUTHINMTUINUIILY exponential 1Bl
| -
YA t (truncated) 1 t,)

n. AMwuadeuly

1

L 4 Q' 1 o ol
317 to BmEYTTINMAe9 § 1en3F mie
2

"] L 1
2. DnwuaIn Y

Jl
31t winIWAn p emd)azanmenvas ¢, lay

=
5 mle

[S] )

am{ﬁ’he‘ﬁuﬂnioa"u X fnsusnuasuuminaneuszaaiinslugag (- a,a)
@l rznui lauiT mle 199 o

(a) A procedure is performed until a particular event A occures for the first time. On
each repition P(A) = p. Suppose that n, repetitions are required. Then this experiment
is repeated, and this time n, repetitions are required to yield the event A., If this is done
k times we obtain the sample n,,n,,...,n, based on this sgmple, we obtain the mle

estimate of p.
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A - A
(b) Suppose that k is quite large. Find the approximate value of E(p} and V(p), where

A
pis the mle obtain in (a)

12

13.

14.

15.

148

FudrugUnIdidienInifia a1yn1aiousLi M ININUIMLY exponential TNUT
: ) L] q LY :
%‘unmmqn'n'l'ﬁ'o'mmm'nua'mmnsmaanm‘lé‘r’muﬁa 108, 212, 174, 130, 198,

L 2 +» ] J v-" " J 1 ni A
169, 252, 168, 143 xAplTdatIAMal thawd mie paIRIMNTBES

1 : . I'f L
(reliability) vaoR el dly 150 F2laaudr

frvuald X wasimaldnursmssaInftoes (Tuduialug) auy@lidays
AMdunTudadl
1009,1085,1123,1181,1235,1249,1263,1292,1327,1338,1348,1352,1359,1368,1379,1397,
1406,1425,1437,1438,1441,1458,1483,1488,1499,1505,1509,1519,1541,1543,1548,1549,
1610,1620,1625,1638,1639,1658,1673,1682,1720,1729,1737,1752,1757,1783,1796, 1809,
1828,1834,1871,1881,1936,1949,2007

39W1 mle 189 reliability S iumaealWiloowilol 1L 1,600 72 Tu9 wuy@dn
mqm1ﬁum'm'n'l'ﬁ'mumamaaﬂ"lw UM suInuuLLNG

Let us assume that a-particles are emitted from a redioactive source according to a
exp(— At).(At)*
k!
number or particals emitted, suppose that we note the number times no particle was

Poisson distribtion then P(X =k) = Insteded of recording the actual
emitted. Specially, suppose that 30 radioactive sources having the same strength are
observed for a period of 50 seconds and that in 25 of the cases at least one particle

was emitted. Obtain the mle of A based on this information.

A random variable X has distribution N(,1). Twenty observations are taken on X
but instead of recording the actual value we only note whether or not X was negative.
Supposed that the evant {X < 0} occured precisely 14 times. 'Using this information

obtain the mie of u.
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16. Supposed that X has a gamma distribution; that is the pdf. is given by

=1 -
fx) = _Lli)__e_. ;x>0
r(r)

Supposed that r is known, Let X,,X;,...,X, be a random sample of X and obtain the
mle of A based on this sample.
17. Supposed that X has a Weibull distribution with pdf.
)

fx) = (Ae)x"'e ™™ ;x>0

Supposed that o is known. Find the mie of A based on a sample of size n.
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