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FOTHET

XD s

AL ES =+
flizt (estimation) X2 BH#fE » HEREREFIBEAKH R LM
RHERRAZ2E 0 HABXE 5 BEMERT (point estimation) K% I [ fili
51 (interval estimation) RIAXH  fEAFEH » BB BIEETES » ER
& E{EE T RHE T — BB SUREER ST -
O RG(hET ¢
BHEE e ERE KB — AT R REEEEAT &
Z B AREF A I BE AR P R N2 B Fik - Bla0 0 LIk
ALLG P (G5 RHEELE] p - RFIFE AT X 53 BT LH
uoo DR R S e R o -

filibk

(FdE %)
I-x

gt p

B8-1 &= ib

O ERhET -
& [ffEt B —MEAE R R EFEAT B8l —



8-2 #3t% (TF)

{EERE » P A I R AR A L W ] 3 R AN R 2 B 5 D
stk e

Z o AEH K AREHEZ E A

FAEAS BEEATT R D RN 2 EE  EAT T EEBE LS
8 0 25 EEHTT (estimator) » SR —HEATREITEH I
fhat = BEENFE 2 B {hET{E (estimate) o

NEH1
#OX,, Xy X,) B— {05 E > ZTHRBEAREH L — K0S 80
B 0 8 é(X,,Xz,...,Xn) PPfi 480 Z IR EABRO 2Tz o
mEER - AT BEREAREMA K...x) A3t E B R
(X2 Xy0e0X,) * A2 5300 ZIEAEIHE o

A

B8+ DX R S? FEfhE uBeo?  HIX K S EIESM p K o HyBHHE
Bt (B M I ATREAEER (%, x,) FRA BT X R S? BUATHE4S— (8
RESEBE T R s » BLRTBE ¥ B2 2 BIUES 1 B2 o HOBEfSEHIE -

X L>38.2 EUREwa il t

ftEt R 0(X,,... X,) FIFRAEE RS2 Yo » AR (HEARER)
HREAFEER » BHEENFAFFHEMET B o ERE S —(EE
ERRE o — R R FFFIEHER T oI RE » B
O M (unbiasedness )
OFRME: (efficiency )
&—E% (consistency )
@FE5 M (sufficiency )
2o S FEFFFIHER Z BN R -
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— TR
OTREERE -
IR ASFERE (X, Xy, X,) REUEEH 20 0 2 05 » BLAGFHE S HAS
312 B0 MR LR A - ARHE  BIESEE
WSAHEREF R 28 RIFRRTEMUGE TR (R R » JRE(
FE LR IRRR A AT REPEI R )N ©
ONMRMEZESE
MEE2
LGB0 AR AR 0 9 — AR 0 BB R O i HER L
$60 0 B EG)=60 > BIAH0 BB A H O o9 Tttt X (unbiased
estimator ) {23 E(0)#0 » 8145 0 A% $ 0 2 4h3&453t X (biased
estimator) » H R4@3%s E(0)—0 = Bias

@Remark °
1320 BE$O0 245K LEO)#0 {2
lim E(Q)=0

B0 &4 # 0 ZABRAE3 X, (asymptotic estimator)
2.3%0(X,, Xy, X,) BEO 2 BH () 243K B
E(é(X, ,XZ,...,X,,)) = 7(0)

RIFGO(X,, X,,..., X,) &3 7(0) Z TR ARtE3 R, o

HEZF A BT R T RS MO S R R
fik b gkt OIS EENTT (FREI8-2) - 7EMEI8-2)h » AT LRI
H1ERER 6, Z A LA E(0) = 0 » #0055 0 2 AfRfEtt « {EEH
8-2(b) 6, ZWILHEEH 0 B 6, BIS R SRR 3 -
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- é2
E6)=6 E@, 0
(a) (b)
E8-2 FmititXzid
(—0 Wg 1e o

Prove that if S2 =n—1?Z(X,-—Y)2 is the variance of a random
= V=g

sample from an infinite population with the finite variance o2, then

S? is an unbiased estimator of the population variance o?; that is
E(S?)=02.

(R ER ~ & - BAME - 68X - PRTE ~0XFELT

RAAT A ~ NRALE )J

!

E(S2)=LE(i(X’ _/_Y-)ijﬁﬁ‘( :X’2 _nX'ZJ

= —[Z E(X})- nE()?z)J

=]

= —I—{i(Var(X, )+(E(X,)) )—n(Var(X)+ (E()?))z)}
n-1

i=1

n 2
- {Z(oz+#2)—n[o—+u2J}
n-—1 i=1 n

= n—l_T{ncr2 +np’ —o’ -}

=—]—(n—])02 =0’
n—1
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/—o Mﬁ 2 [ ~
Suppose the {X,,X,,X;} denotes a random sample from an expon-
ential distribution with mean 6.

Consider the following five estimators of 8

=X, > (z)ézz)_(%, (3)9'3=X1;32x£,

4) 0, =W v (665 =min(X;, X,, X3)

Which estimators are unbiased ? (EHREE I RREHK)
ko J
SO

X,-id«f(x)=%e—‘; I E(X,)=0

(DE@B,)=E(X,)=6

@ E(6,)=E %):%(E(X,HE(XI)):%(WQ)=0
3 E(B,)=E X‘—fﬁ)=%(5(xl)+25(xz))=§(0+20)=0
WE@,)=E W)

:l(E(X,)+E(X2)+E(X3))=%(0+0+0):0

X

5) B F(x) = j—e dt=1-¢ + ko

Xoy =min(X,, X, X,) 2 EF%E HKA
S, @) =n1=F()I""- f(x)

=

[

1
[ 031_
[I-(1-e ?)] 5
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Fi LA
A w @3 2,
E@)=E(Xy) =], x-ge * dx

3
:QI“[ExJe "xd(ix):gl“(Z):g;te
306 6" ) 3 3

bR FEEHRT O, 0, 6, 0, ATt -

(—o mg 3e Py
(1)Define an unbiased estimator of a parameter 4.
(2)Given that X, X,,...,X, is a random sample from the density

n

n
2
-x2120 in

function f(x)= , show that d(x)="=;n— is an unbiased

\N276
estimator of 6. (1% XHAE)
- J
-
DMRER2 -
@E X, ¥ N(0,0) » #Z E(X,)=0 * Var(X,)=6 » X
inz 1 n 1 n
E|=— | =23 E(X}) == [Var(X,)+ (E(X,))’ |
n n iz n i<
15 0+0)=Lmo)=0
n iz n
L ; sy p
FRILd() =—3 X} %60 2Tttt 2 -
i=1
B4
The probability p of getting a head when flipping the coin once is

> X,

estimated by P ==l where
n




