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'Elegqoi upojèsewn

Sto kef�laio autì ja melet soume statistikoÔc elègqouc

k�tw apì touc opoÐouc ja apofasÐzoume diajètontac èna t.d.

an mia par�metroc (pq mèsh tim    posostì) paÐrnei mÐa tim   

ìqi. Ed¸ den mac endiafèrei h arijmhtik  parousÐash orismènwn

apotelesm�twn kat� th melèth thc sumperifor�c enìc

fainomènou, all� h diereÔnhsh to kat� pìso to sugkekrimèno

fainìmeno epalhjeÔei mia dedomènh upojetik  upìjesh. OÐ

teqnikèc autèc eÐnai gnwstèc wc mh parametrikèc mèjodoi.
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Gia par�deigma, an µ0 eÐnai to mèso eisìdhma twn eurwpaÐwn

polit¸n (ektìc Ell�dac), jèloume na elègxoume an to mèso

eisìdhma twn Ell nwn µ eÐnai kont� sto µ0   ìqi. O èlegqoc

eÐnai

(mhdenik  upìjesh) H0 : µ = µ0 ènanti H1 : µ 6= µ0.

Ed¸ den mac endiafèrei h arijmhtik  tim  tou µ tou

eisod matoc twn Ell nwn, all� to an eÐnai kont� ston

antÐstoiqo eurwpa̋ikì mèso ìro µ0.
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Eidikèc Peript¸seic - Genik�

I

H0 : θ = θ0 ènanti H1 :


θ 6= θ0 (θ > θ0   θ < θ0)

θ > θ0

θ < θ0

O pr¸toc èlegqoc onom�zetai dÐpleuroc, en¸ oi epìmenoi

dÔo eÐnai monìpleuroi.
Oi dÔo pijanèc apof�seic se ènan statistikì èlegqo eÐnai

I Αποδοχή της υπόθεσης 0 (H0)

I Απόρριψη της υπόθεσης 0 (H0) με συνέπεια την αποδοχή της

εναλλακτικής υπόθεσης (H1).

G. Yarr�koc Panepist mio Peirai¸c Tm ma Oikonomik c Epist mhc Statistik  IIKef�laio 4: Elègqoi upojèsewn



Oi 4 pijanèc katast�seic enìc statistikoÔ elègqou

parousi�zontai ston parak�tw pÐnaka.

Upojetik  kat�stash

Apìfash H0 alhj c H0 yeud c

Apodoq  H0 Apìfash swst  Sf�lma tÔpou II

Pijanìthta = 1− α Pijanìthta = β

Apìrriyh thc H0 Sf�lma tÔpou I Apìfash swst 

Pijanìthta = α Pijanìthta = 1− β

To sf�lma tÔpou I, dhl. to α, onom�zetai epÐpedo
shmantikìthtac

α = Pr(I ) = Pr(apìrriyh thc H0 |H0 alhj c)

Epiplèon

1− α = Pr(apodoq  thc H0 |H0 alhj c)
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Upojetik  kat�stash

Apìfash H0 alhj c H0 yeud c

Apodoq  H0 Apìfash swst  Sf�lma tÔpou II

Pijanìthta = 1− α Pijanìthta = β

Apìrriyh thc H0 Sf�lma tÔpou I Apìfash swst 

Pijanìthta = α Pijanìthta = 1− β

Akìma to sf�lma tÔpou II, dhl. to β, eÐnai

β = Pr(II ) = Pr(apodoq  thc H0 |H0 yeud c).

Epiplèon,

1− β = Pr(apìrriyh thc H0 |H0 yeud c).

kai onom�zetai dÔnamh (power) tou statistikoÔ elègqou.
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Perioqèc apodoq c kai apìrriyhc thc H0

Sq mata gia ton dÐpleuro èlegqo

H0 : θ = θ0 H1 : θ 6= θ0

kai touc monìpleurouc elègqouc

H0 : θ = θ0 H1 : θ < θ0,

H0 : θ = θ0 H1 : θ > θ0.
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'Elegqoc mèshc tim c ìtan h diaspor� eÐnai gnwst 

'Estw X1,X2, . . . ,Xn èna t.d. apì ènan kanonikì plhjusmì me

mèsh tim  µ kai gnwst  diaspor� σ2. Jèloume na k�noume to

dÐpleuro èlegqo

H0 : µ = µ0 ènanti H1 : µ 6= µ0,

me epÐpedo shmantikìthtac α. H efarmog  tou elègqou

basÐzetai sthn tupik  kanonik  t.m.

Z =
X − µ
σ/
√
n
∼ N(0, 1).

An h mhdenik  upìjesh eÐnai alhj c tìte h teleutaÐa sqèsh

gÐnetai

Z =
X − µ0
σ/
√
n
∼ N(0, 1).
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Epomènwc, h H0 eÐnai apodekt  gia epÐpedo shmantikìthtac α
an isqÔei

−zα/2 ≤ Z ≤ zα/2   |Z | ≤ |zα/2|

ìpou zα/2 h kritik  tim  h opoÐa brÐsketai apì touc

statistikoÔc pÐnakec.

An broÔme apì touc pÐnakec ìti |Z | ≤ |zα/2| deqìmaste thn

mhdenik  upìjesh H0, alli¸c an |Z | > |zα/2| aporrÐptoume
thn H0.

Shmantik  Parat rhsh: An sth sqèsh −zα/2 ≤ Z ≤ zα/2
antikatast soume to Z =

√
n(X − µ0)/σ prokÔptei to gnwstì

gia em�c d.e. gia to mèso µ = µ0 tou plhjusmoÔ k�tw apì thn

mhdenik  upìjesh

X − zα/2
σ√
n
≤ µ0 ≤ X + zα/2

σ√
n
.
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An o statistikìc èlegqoc eÐnai monìpleuroc,

H0 : µ = µ0 ènanti H1 : µ < µ0 ,

tìte h H0 gÐnetai dekt  (diaforetik� aporrÐptetai) an

Z ≥ −zα (  isodÔnama µ0 ≤ X + zα
σ√
n
)

en¸ an èqoume ton èlegqo

H0 : µ = µ0 ènanti H1 : µ > µ0 ,

tìte h H0 gÐnetai dekt  (diaforetik� aporrÐptetai) an

Z ≤ zα (  isodÔnama µ0 ≥ X − zα
σ√
n
).
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'Elegqoc mèshc tim c ìtan h diaspor� eÐnai �gnwsth

'Estw X1,X2, . . . ,Xn èna t.d. apì ènan kanonikì plhjusmì me

mèsh tim  µ kai �gnwsth diaspor� σ2. Jèloume na k�noume to

dÐpleuro èlegqo

H0 : µ = µ0 ènanti H1 : µ 6= µ0,

me epÐpedo shmantikìthtac α. H efarmog  tou elègqou

basÐzetai sthn tuqaÐa metablht  t pou akoloujeÐ thn

katanomh t me (n − 1) bajmoÔc eleujerÐac.

t =
X − µ
S/
√
n
∼ tn−1.

An h mhdenik  upìjesh eÐnai alhj c tìte h teleutaÐa sqèsh

gÐnetai

t =
X − µ0
S/
√
n
∼ tn−1.
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Epomènwc, h H0 eÐnai apodekt  gia epÐpedo shmantikìthtac α
an isqÔei

−tα/2,n−1 ≤ t ≤ tα/2,n−1   |t| ≤ |tα/2,n−1|

ìpou tα/2,n−1 h kritik  tim  h opoÐa brÐsketai apì touc

statistikoÔc pÐnakec.

An broÔme apì touc pÐnakec ìti |t| ≤ |tα/2,n−1| deqìmaste
thn mhdenik  upìjesh H0, alli¸c an |t| > |tα/2,n−1|
aporrÐptoume thn H0.

Shmantik  Parat rhsh: An sth sqèsh

−tα/2,n−1 ≤ t ≤ tα/2,n−1 antikatast soume to

t =
√
n(X − µ0)/S prokÔptei to gnwstì gia em�c d.e. gia to

mèso µ = µ0 tou plhjusmoÔ k�tw apì thn mhdenik  upìjesh

X − tα/2,n−1
S√
n
≤ µ0 ≤ X + tα/2,n−1

S√
n
.
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An o statistikìc èlegqoc eÐnai monìpleuroc,

H0 : µ = µ0 ènanti H1 : µ < µ0 ,

tìte h H0 gÐnetai dekt  (diaforetik� aporrÐptetai) an

t ≥ −tα,n−1 (  isodÔnama µ0 ≤ X + tα,n−1
S√
n
)

en¸ an èqoume ton èlegqo

H0 : µ = µ0 ènanti H1 : µ > µ0 ,

tìte h H0 gÐnetai dekt  (diaforetik� aporrÐptetai) an

t ≤ tα,n−1 (  isodÔnama µ0 ≥ X − tα,n−1
S√
n
).
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'Elegqoc diaspor�c

JewroÔme èna t.d. apì ènan kanonikì plhjusmì me mèsh tim  µ
(�gnwsth) kai diaspor� σ2 (�gnwsth). Jèloume na elègxoume

H0 : σ
2 = σ20 ènanti H1 : σ

2 6= σ20 (dÐpleuroc).

H efarmog  tou elègqou basÐzetai sthn tuqaÐa metablht  χ2

pou akoloujeÐ thn katanomh χ2 me (n − 1) bajmoÔc eleujerÐac.

χ2 =
(n − 1)S2

σ2
∼ χ2

n−1.

An h mhdenik  upìjesh eÐnai alhj c tìte h teleutaÐa sqèsh

gÐnetai

χ2 =
(n − 1)S2

σ20
∼ χ2

n−1.
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Epomènwc, h H0 eÐnai apodekt  gia epÐpedo shmantikìthtac α
an isqÔei

χ2
1−α/2,n−1 ≤ χ

2 ≤ χ2
α/2,n−1,

ìpou χ2
1−α/2,n−1 kai χ

2
α/2,n−1 eÐnai oi kritikèc timèc pou

brÐskontai apì touc statistikoÔc pÐnakec.

An broÔme apì touc pÐnakec ìti χ2 < χ2
1−α/2,n−1  

χ2 > χ2
α/2,n−1 aporrÐptoume thn mhdenik  upìjesh H0 kai

deqìmaste thn enallaktik  H1.
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An o statistikìc èlegqoc eÐnai monìpleuroc,

H0 : σ = σ0 ènanti H1 : σ < σ0 ,

tìte h H0 gÐnetai dekt  (diaforetik� aporrÐptetai) an

χ2 ≥ χ2
1−α,n−1 ,

en¸ an èqoume ton èlegqo

H0 : σ = σ0 ènanti H1 : σ > σ0 ,

tìte h H0 gÐnetai dekt  (diaforetik� aporrÐptetai) an

χ2 ≤ χ2
α,n−1 .
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'Elegqoc posostoÔ

'Estw X1,X2, . . . ,Xn èna t.d. apì thn B(1, p), me sun�rthsh
pijanìthtac

Pr(Xi = x) = px (1− p)1−x , x = 0, 1.

JumÐzoume ìti µ = E (Xi ) = p kai σ2 = Var(Xi ) = p(1− p).
Akìma o deigmatikìc mèsoc

X =
1

n

n∑
i=1

Xi

èqei mèsh tim  E (X ) = p kai diaspor� Var(X ) = p(1− p)/n.
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Jèloume na k�noume to dÐpleuro èlegqo

H0 : p = p0 ènanti H1 : p 6= p0,

me epÐpedo shmantikìthtac α. Gia n ≥ 30 kai k�nontac qr sh

tou KOJ, h efarmog  tou elègqou basÐzetai sthn tupik 

kanonik  t.m.

Z =
X − E (X )√

Var(X )
=

X − p√
p(1− p)/n

∼ N(0, 1).

An h mhdenik  upìjesh eÐnai alhj c tìte h teleutaÐa sqèsh

gÐnetai

Z =
X − p0√

p0(1− p0)/n
∼ N(0, 1).
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Epomènwc, h H0 eÐnai apodekt  gia epÐpedo shmantikìthtac α
an isqÔei

−zα/2 ≤ Z ≤ zα/2   |Z | ≤ |zα/2|

ìpou zα/2 h kritik  tim  h opoÐa brÐsketai apì touc

statistikoÔc pÐnakec.

An o statistikìc èlegqoc eÐnai monìpleuroc,

H0 : p = p0 ènanti H1 : p < p0 ,

tìte h H0 gÐnetai dekt  (diaforetik� aporrÐptetai) an

Z ≥ −zα

en¸ an èqoume ton èlegqo

H0 : p = p0 ènanti H1 : p > p0 ,

tìte h H0 gÐnetai dekt  (diaforetik� aporrÐptetai) an

Z ≤ zα.

G. Yarr�koc Panepist mio Peirai¸c Tm ma Oikonomik c Epist mhc Statistik  IIKef�laio 4: Elègqoi upojèsewn



T. Papaiw�nnou kai LoÔkac S.B. Eisagwg  sth Statistik ,

2002.

Q.K. Agiaklìglou kai J.E. Mpènoc. Eisagwg  sthn

Oikonometrik  An�lush, 2003.

G. Hliìpouloc. Basikèc Mèjodoi EktÐmhshc Paramètrwn, 2006.

Q.K. Fr�gkoc. Statistik  Epiqeir sewn, 1998.

D.A. IwannÐdhc. Statistikèc Mèjodoi, 1999.

M. MpoÔtsikac. Statistik  III, Shmei¸seic 2003.

G. Yarr�koc Panepist mio Peirai¸c Tm ma Oikonomik c Epist mhc Statistik  IIKef�laio 4: Elègqoi upojèsewn


