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Kef�laio 2: Ektimhtik 

Skopìc: EktÐmhsh thc paramètrou   twn paramètrwn miac

katanom c pou ekfr�zei k�poio qarakthristikì (pq Ôyoc,

b�roc ktl) enìc plujusmoÔ.

Gia par�deigma, èstw ìti k�poio qarakthristikì X se èna

plhjusmì akoloujeÐ thn kanonik  katanom  N(µ, σ2) me
paramètrouc th mèsh tim  µ (�gnwsto) kai diaspor� σ2

(�gnwsto). Jèloume mèsw enìc tuqaÐou deÐgmatoc na

ektim soume tic dÔo autèc paramètrouc, sumb. µ̂ kai σ̂2,

µ̂ = sunart sei tou t.d., σ̂2 = sunart sei tou t.d.

Orismìc

TuqaÐo deÐgma megèjouc n kaleÐtai èna sÔnolo anex�rthtwn

kai isìnomwn t.m. X1,X2, . . . ,Xn.
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Orismìc

Statistik    deigmatik  sun�rthsh lègetai k�je sun�rthsh

T (X1,X2, . . . ,Xn) pou exart�tai mìno apì to t.d. X1,X2, . . . ,Xn

(den exart�tai apì tic paramètrouc pou jèloume na

ektim soume)

Gnwstèc statistikèc sunart seic eÐnai

I Deigmatikìc mèsoc

(µ̂ =) X =
1

n

n∑
i=1

Xi =
X1 + X2 + . . .+ Xn

n

I Deigmatikèc ropèc t�xewc r

mr =
1

n

n∑
i=1

X r
i =

X r
1 + X r

2 + . . .+ X r
n

n

I Deigmatik  diaspor�

(σ̂2 =) S2 =
1

n − 1

n∑
i=1

(Xi − X )2
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Ef' ìson ta statistik� X , S2 ktl eÐnai tuqaÐec metablhtèc

mporoÔme na upologÐsoume statistik� mètra (ìpwc mèsec timèc,

ropèc an¸terhc t�xewc, diasporèc)

Je¸rhma

'Estw X1,X2, . . . ,Xn èna tuqaÐo deÐgma apì èna plhjusmì me

mèsh tim  µ kai diaspor� σ2. Tìte

E (X ) = µ,

Var(X ) =
σ2

n
kai

E (S2) = σ2.
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Basik� krit ria axiolìghshc ektimht¸n.

DÔo basik� krit ria axiolìghshc ektimht¸n eÐnai

I Amerìlhptoc ektimht c.

I Ektimht c elaqÐsthc diaspor�c.
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1) AmerolhyÐa: 'Enac ektimht c θ̂ miac paramètrou θ lègetai

amerìlhptoc an

E (θ̂) = θ, ìpou θ̂ = T (X1,X2, . . . ,Xn).

Genik� h diafor� b(θ) = E (θ̂)− θ kaleÐtai merolhyÐa.

Profan¸c h merolhyÐa enìc amerìlhptou ektimht  eÐnai 0.
'Opwc eÐdame o deigmatikìc mèsoc kai h deigmatik  diaspor�

eÐnai dÔo amerìlhptoi ektimhtèc dhl. an

µ̂ = X =
1

n

n∑
i=1

Xi =
X1 + X2 + . . .+ Xn

n

kai

σ̂2 = S2 =
1

n − 1

n∑
i=1

(Xi − X )2

tìte

E (µ̂) = E (X ) = µ kai E (σ̂2) = E (S2) = σ2.
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El�qisth Diaspor�: MetaxÔ twn amerìlhptwn ektimht¸n

epilègoume ekeÐnon pou èqei th mikrìterh diaspor�. Epomènwc,

an broÔme dÔo amerìlhptouc ektimhtèc gia thn par�metro θ

T1 = T1(X1,X2, . . . ,Xn) kai T2 = T2(X1,X2, . . . ,Xn)

me

Var(T1) > Var(T2),

tìte o ektimht c T2 eÐnai kalÔteroc apì ton T1.

Sunepwc h bèltisth epilog  ektimht  eÐnai h eÔresh
amerìlhptwn ektimht¸n elaqÐsthc diaspor�c (a.e.e.d.).
Se orismènec peript¸seic pou de mporoÔme na broÔme
a.e.e.d., anazhtoÔme asumptwtikoÔc a.e.e.d. (n→∞).
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Apotelesmatikìthta opoiand pote ektimht¸n.

Sthn prohgoÔmenh par�grafo exet�same thn

apotelesmatikìthta ektimht¸n pou eÐnai amerìlhptec

protim�me a.e.e.d.

Ti epilog  ektimht¸n k�noume ìtan diajètoume kai mh

amerìlhptouc ektimhtèc?

Orismìc

'Estw o ektimht c θ̂ = T (X1,X2, . . . ,Xn) thc paramètrou θ. To
mèso tetragwnikì sf�lma orÐzetai wc

mse(θ̂) = E ((θ̂ − θ)2) (= Var(θ̂) + [b(θ̂)]2 'Askhsh)

Sthn eidik  perÐptwsh ìpou E (θ̂) = θ dhlad  èqoume

amerolhyÐa, tìte

mse(θ̂) = E ((θ̂ − θ)2) = E ((θ̂ − E (θ̂))2) = Var(θ̂)

G. Yarr�koc Panepist mio Peirai¸c Tm ma Oikonomik c Epist mhc B' Ex�mhnoKef�laio 2: Ektimhtik 



Bèltistoc ektimht c eÐnai autìc pou èqei to mikrìtero
mèso tetragwnikì sf�lma.
Mia akìma epijumht  idiìthta eÐnai h sunèpeia.

Orismìc

'Enac ektimht c θ̂ = θ̂n = T (X1,X2, . . . ,Xn) kaleÐtai sunep c
ìtan:

lim
n→∞

E (θ̂n) = θ (dhlad  lim
n→∞

b(θn) = 0)

kai

lim
n→∞

Var(θ̂n) = 0.

Ta dÔo parap�nw dÐnoun isodÔnama

lim
n→∞

mse(θ̂n) = lim
n→∞

(
Var( ˆθn) + [b(θ̂n)]

2

)
= 0
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Gia par�deigma o deimatikìc mèsoc X parathr sewn pou

proèrqontai apì mÐa katanom  me mèsh tim  µ kai diaspor� σ2

eÐnai sunep c ektimht c tou µ. Pr�gmati, èqoume

E (X ) = µ, Var(X ) =
σ2

n
,

opìte

lim
n→∞

E (X ) = lim
n→∞

µ = µ

kai

lim
n→∞

Var(X ) = lim
n→∞

σ2

n
= 0.

(IsodÔnama

lim
n→∞

mse(X ) = lim
n→∞

(
Var(X )+ [b(X )]2

)
= lim

n→∞

(
σ2

n
+02

)
= 0.

)
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