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ÁíÜëõóç ÄéáóðïñÜò ìå Äõï ÐáñÜãïíôåò (two{factor ANOVA)

¸óôù üôé ôï áðïôÝëåóìá åíüò ðåéñÜìáôïò åîáñôÜôáé áðü 2 ðáñÜãïíôåò, Á êáé
Â. Áñ÷éêÜ õðïèÝôïõìå üôé äåí õðÜñ÷åé áëëçëåðßäñáóç (interaction) ìåôáîý ôùí
ðáñáãüíôùí. Èá ìåëåôÞóïõìå ôïí ðáñÜãïíôá Á óåm åðßðåäá êáé ôïí ðáñÜãïíôá Â
óå l åðßðåäá. ÅðïìÝíùò õðÜñ÷ïõí k = m · l óõíäõáóìïß åðéðÝäùí (treatments) ãéá
ôïõò ïðïßïõò ëáìâÜíïõìå ðáñáôçñÞóåéò, Ýóôù ìéá ðáñáôÞñçóç óå êÜèå treatment.
ÅðïìÝíùò, óôç óõãêåêñéìÝíç ðåñßðôùóç, êáé ï óõíïëéêüò áñéèìüò ðáñáôçñÞóåùí
åßíáé n = m · l.

ÄçëáäÞ
B

A

Y11 Y12 · · · Y1l Y1· Y 1·
Y21 Y22 · · · Y2l Y2· Y 2·

...
...

...
Ym1 Ym2 · · · Yml Ym· Y m·
Y·1 Y·2 · · · Y·l
Y ·1 Y ·2 · · · Y ·l

Yi· =
l∑

j=1

Yij

Y i· =
1

l
Yi·

Y·j =
m∑
i=1

Yij

Y ·j =
1

m
Y·j

Y ·· =
1

n

m∑
i=1

l∑
j=1

Yij =
1

m

m∑
i=1

Y i· =
1

l

l∑
i=1

Y ·j :

ÌïíôÝëï ANOVA

Yij = �ij + �ij; i = 1; : : : ;m; j = 1; : : : ; l

�ij : ôõ÷áßá óöÜëìáôá; �ij
áíåî.∼ Í(0; �2)

�ij = �·· + �i + �j

�i : åðßäñáóç ôïõ i åðéðÝäïõ ôïõ ðáñÜãïíôá Á

�j : åðßäñáóç ôïõ j åðéðÝäïõ ôïõ ðáñÜãïíôá B

Ýôóé þóôå
m∑
i=1

�i = 0 êáé
l∑

j=1

�j = 0

ÄçëáäÞ èåùñïýìå üôé ôï �·· ðåñéÝ÷åé üëåò ôéò óôáèåñÝò (êïéíÝò ãéá üëá ôá
treatments) åðéäñÜóåéò óôç ìÝóç ôéìÞ ôçò áðáíôçôéêÞò ìåôáâëçôÞò, åíþ ôá �i êáé
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�j åßíáé ïé åéäéêÝò åðéäñÜóåéò ôùí åðéðÝäùí ôùí ðáñáãüíôùí Á êáé Â, áíôßóôïé÷á.

¢ñá, Ý÷ïõìå Yij ∼ N(�ij; �
2).

ÕðïèÝóåéò :

• Êáíïíéêüôçôá

• Ïìïóêåäáóôéêüôçôá

• Ôõ÷áéüôçôá�Áíåîáñôçóßá

¸÷ïõìå õðïèÝóåé üôé
∑m

i=1 �i = 0 êáé
∑l

j=1 �j = 0, äçëáäÞ üôé ïé ìÝóåò
åðéäñÜóåéò ôùí ðáñáãüíôùí Á êáé Â åßíáé 0 (Þ áëëéþò üôé Ý÷ïõí óõìðåñéëçöèåß
óôï �··). Áõôü öáßíåôáé áí èåùñÞóïõìå �ij = �′··+�′i+ �′j êáé �

′ = 1
m

∑m
i=1 �

′
i êáé

�
′
= 1

l

∑l
j=1 �

′
j. Ôüôå

�ij = �′·· + �′ + �
′︸ ︷︷ ︸ + �′i − �′︸ ︷︷ ︸ + �′i − �

′︸ ︷︷ ︸
�·· �i �j

Ðñïöáíþò
∑m

i=1 �i =
∑m

i=1(�
′
i − �′) = 0 êáé

∑l
i=j �j =

∑l
j=1(�

′
j − �

′
) = 0.

¸ëåã÷ïé ÕðïèÝóåùí

Ãéá íá åëÝãîïõìå áí õðÜñ÷åé åðßäñáóç ôïõ ðáñÜãïíôá Á êÜíïõìå ôïí Ýëåã÷ï

H0 : �11 = �21 = · · · = �m1 = �

H1 : 2 ôïõëÜ÷éóôïí äéáöÝñïõí

Éóïäýíáìá

H0 : �1 = �2 = · · · = �m = 0

H1 : �i 6= �j ãéá ôïõëÜ÷éóôïí Ýíá æåýãïò i; j

Áíôßóôïé÷á ãéá íá åëÝãîïõìå áí õðÜñ÷åé åðßäñáóç ôïõ ðáñÜãïíôá Â

H0 : �1 = �2 = · · · = �m = 0

H1 : �i 6= �j ãéá ôïõëÜ÷éóôïí Ýíá æåýãïò i; j
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Ïé ðáñáðÜíù Ýëåã÷ïé ìðïñïýí íá ðñáãìáôïðïéçèïýí ìå áíÜëõóç äéáóðïñÜò êáé
Ýëåã÷ï F óå áíáëïãßá ìå ôçí ANOVA êáôÜ Ýíá ðáñÜãïíôá.

Óõíïëéêü Üèñïéóìá ôåôñáãùíéêþí áðïêëßóåùí:

SST =
m∑
i=1

l∑
j=1

(Yij − Y ··)
2

=
m∑
i=1

l∑
j=1

(
(Y i· − Y ··) + (Y ·j − Y ··) + (Yij − Y i· − Y ·j + Y ··)

)2
=

m∑
i=1

l∑
j=1

(Y i· − Y ··)
2 +

m∑
i=1

l∑
j=1

(Y ·j − Y ··)
2 +

m∑
i=1

l∑
j=1

(Yij − Y i· − Y ·j + Y ··)
2 ;

ìðïñåß íá áðïäåé÷èåß üôé üëá ôá áèñïßóìáôá äéðëáóßùí ãéíïìÝíùí ðïõ ó÷çìáôßæïíôáé
áðü ôá (Y i· − Y ··), (Y ·j − Y ··) êáé (Yij − Y i· − Y ·j + Y ··) åßíáé 0. ÅðïìÝíùò

SST =
m∑
i=1

l∑
j=1

(Y i· − Y ··)
2

︸ ︷︷ ︸ +
m∑
i=1

l∑
j=1

(Y ·j − Y ··)
2

︸ ︷︷ ︸ +
m∑
i=1

l∑
j=1

(Yij − Y i· − Y ·j + Y ··)
2

︸ ︷︷ ︸
SSA SSB SSE

SSA : Üèñïéóìá ôåôñáãþíùí ìåôáîý åðéðÝäùí ôïõ ðáñÜãïíôá Á

SSB : Üèñïéóìá ôåôñáãþíùí ìåôáîý åðéðÝäùí ôïõ ðáñÜãïíôá Â

SSE : Üèñïéóìá ôåôñáãþíùí ôùí ôõ÷áßùí óöáëìÜôùí.

Áðüäåéîç ãéá
∑m

i=1

∑l
j=1(Y ·j − Y ··)(Yij − Y i· − Y ·j + Y ··)

m∑
i=1

l∑
j=1

(Y ·j − Y ··)(Yij − Y i· − Y ·j + Y ··) =
l∑

j=1

(Y ·j − Y ··)
m∑
i=1

(Yij − Y i· − Y ·j + Y ··)

=
l∑

j=1

(Y ·j − Y ··)
( m∑
i=1

(Yij − Y ·j)− (
m∑
i=1

Y i· −mY ··)
)

=
l∑

j=1

(Y ·j − Y ··)
(
(Y·j −mY ·j)− (

m∑
i=1

Yi·

l
−m

Y··

ml
)
)

= 0
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Óå ðëÞñç áíôéóôïé÷ßá ìå ôçí ANOVA êáôÜ Ýíáí ðáñÜãïíôá ïé óõíïëéêïß âáèìïß
åëåõèåñßáò åßíáé ml − 1, ïé âáèìïß åëåõèåñßáò ôïõ ðáñÜãïíôá Á åßíáé m − 1 êáé
ôïõ ðáñÜãïíôá Â åßíáé l − 1. ÔÝëïò ïé âáèìïß åëåõèåñßáò ôùí óöáëìÜôùí åßíáé
ml −m− l + 1 = m(l − 1)− (l − 1) = (m− 1)(l − 1).

Éó÷ýåé ðÜíôá üôé SSE
�2 ∼ X2

(m−1)(l−1).

ÊÜôù áðü ôçí H0 : �1 = �2 = · · · = �m = 0 éó÷ýåé üôé SSA
�2 ∼ X2(m−1). ¢ñá,

ãéá ôïí Ýëåã÷ï áõôÞò ôçòH0 ìðïñïýìå íá ÷ñçóéìïðïéÞóïõìå ôçí åëåã÷ïóõíÜñôçóç

FA = SSA=m−1
SSE=(m−1)(l−1) , ç ïðïßá êÜôù áðü H0 áêïëïõèåß F (m−1; (m−1)(l−1)).

Áðïññßðôïõìå ôçí Ç0 óå åðßðåäï óôáôéóôéêÞò óçìáíôéêüôçôáò � áí FA >

F�(m− 1; (m− 1)(l − 1)).

ÊÜôù áðü ôçí H0 : �1 = �2 = · · · = �m = 0 éó÷ýåé üôé SSB
�2 ∼ X2(l − 1). ¢ñá

ãéá ôïí Ýëåã÷ï áõôÞò ôçòH0 ìðïñïýìå íá ÷ñçóéìïðïéÞóïõìå ôçí åëåã÷ïóõíÜñôçóç

FB = SSB=l−1
SSE=(m−1)(l−1) , ç ïðïßá êÜôù áðü H0 áêïëïõèåß F (l−1; (m−1)(l−1)).

Áðïññßðôïõìå ôçí Ç0 óå åðßðåäï óôáôéóôéêÞò óçìáíôéêüôçôáò � áí FB >

F�(l − 1; (m− 1)(l − 1)).

Ðßíáêáò ANOVA
ÐçãÞ ìåôáâëçôüôçôáò SS df MS F = MSF

MSE
p{value

ÐáñÜãïíôáò Á SSÁ m− 1 MSA = SSA
m−1 FA = MSA

MSE
?

ÐáñÜãïíôáò B SSB l − 1 MSB = SSB
l−1 FB = MSB

MSE

ÓöÜëìá(Error) SSE (m− 1)(l − 1) MSE = SSE
(m−1)(l−1)

Óýíïëï(Total) SST ml − 1
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ÐáñÜäåéãìá: Ìáò åíäéáöÝñåé íá ìåëåôÞóïõìå ôçí êáôáíÜëùóç âåíæßíçò áðü
áõôïêßíçôá ìéáò óõãêåêñéìÝíçò êáôçãïñßáò. ¸÷ïõìå 3 ìÜñêåò áõôïêéíÞôùí êáé
4 äéáöïñåôéêïýò ôýðïõò âåíæßíçò. Ï áñéèìüò ôùí ÷éëéïìÝôñùí (km) áíÜ ãáëüíé
âåíæßíçò ãéá êáèÝíáí áðü ôïõò óõíäõáóìïýò åßíáé

ôýðïò âåíæßíçò
ìÜñêá áõôïêéíÞôïõ 1 2 3 4 Õ i·

1 16 18 21 21 19
2 14 15 18 17 16
3 15 15 18 16 16
Y ·j 15 16 19 18 Y ··=17

ÌïíôÝëï ANOVA: Yij = �+ �i + �j, i = 1; 2; 3, j = 1; 2; 3; 4. Ìáò åíäéáöÝñåé
íá åëÝãîïõìå êáôÜ ðüóï ç ìÝóç êáôáíÜëùóç âåíæßíçò äéáöÝñåé ãéá ôïõò äéÜöïñïõò
ôýðïõò âåíæßíçò óå åðßðåäï óôáôéóôéêÞò óçìáíôéêüôçôáò � = 1%. ÄçëáäÞ, èÝëïõìå
íá åëÝãîïõìå ôçí

H0 : �1 = �2 = · · · = �m = 0

åíáíôé

H1 : �i 6= �j ãéá ôïõëÜ÷éóôïí Ýíá æåýãïò i; j

Ðßíáêáò ANOVA
ÐçãÞ ìåôáâëçôüôçôáò SS df MS F = MSF

MSE

ÐáñÜãïíôáò Á SSÁ = 24 m− 1 = 2 MSA = 24
2
= 12 FA = 12

2=3
= 18

ÐáñÜãïíôáò B SSB = 30 l − 1 = 3 MSB = 30
3
= 10 FB = 10

2=3
= 15

ÓöÜëìá(Error) SSE = 4 (m− 1)(l − 1) = 6 MSE = 4
6
= 2

3

Óýíïëï(Total) SST = 58 ml − 1 = 11

Óå åðßðåäï óôáôéóôéêÞò óçìáíôéêüôçôáò � = 1% áðïñßðôïõìå ôçí H0 åáí
FB > F0:01(3; 6). ¸÷ïõìå FB = 15 > F0:01(3; 6) = 9:78, Üñá áðïññßðôïõìå
ôçí H0. ÄçëáäÞ ç ìÝóç êáôáíÜëùóç âåíæßíçò äéáöÝñåé óôáôéóôéêÜ óçìáíôéêÜ ãéá
ôïõò äéÜöïñïõò ôýðïõò âåíæßíçò, óôéò 3 ìÜñêåò áõôïêéíÞôùí ðïõ åîåôÜóôçêáí.
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¢óêçóç. ¸íáò êáôáóêåõáóôÞò ôçëåïñÜóåùí åíäéáöÝñåôáé íá åëÝãîåé áí ç
áãùãéìüôçôá ôïõ ðåñéâëÞìáôïò ôåóóÜñùí äéáöïñåôéêþí ôýðùí êáëùäéþí ôçëåüñáóçò
äéáöÝñåé. ÌåôñÞóåéò ãéá ôçí áãùãéìüôçôá ôùí ðåñéâëçìÜôùí êáëùäéþí äßíïíôáé
óôïí ðáñáêÜôù ðßíáêá.

Ôýðïò êáëùäßïõ i Áãùãéìüôçôá Yij Yi· Y i·
1 143 141 150 146 580 145
2 152 149 137 143 581 145.25
3 144 146 142 137 569 142.25
4 129 127 132 129 517 129.25

Õ·· = 2247 Õ ·· = 140:43

(a) Íá åëåã÷èåß óå � = 5% áí õðÜñ÷åé äéáöïñÜ óôçí áãùãéìüôçôá ôïõ ðåñéâëÞìáôïò
ôùí ôåóóÜñùí ôýðùí êáëùäéþí.
(b) Íá êáôáóêåõáóôåß äéÜóôçìá åìðéóôïóýíçò óõíôåëåóôÞ 95% ãéá ôïí ìÝóï ôïõ
ôÝôáñôïõ ôýðïõ êáëùäßïõ.
(c) Ï êáôáóêåõáóôÞò áðïöáóßæåé íá ÷ñçóéìïðïéÞóåé ôïí ôÝôáñôï ôýðï êáëùäßïõ
ãéáôß õðïóôçñßæåé üôé äßíåé ôç ìéêñüôåñç áãùãéìüôçôá ðåñéâëÞìáôïò óå óýãêñéóç
ìå ôïõò Üëëïõò ôñåéò ôýðïõò. Íá åëåã÷èåß óå � = 5% áí éó÷ýåé ï éó÷õñéóìüò ôïõ
êáôáóêåõáóôÞ.

Äßíïíôáé F0:05(3; 12) = 3:49, t0:025(12) = 2:179 êáé t0:05(12) = 1:782.

Ëýóç:
(a)

SST =
m∑
i=1

ni∑
j=1

(Yij − Y ··)
2 = 925:9375

SSF =
m∑
i=1

ni(Y i· − Y ··)
2 = 689:6875

¢ñá SSE = SST − SSF = 236:25 :

Ðßíáêáò ANOVA
ÐçãÞ äéáóðïñÜò SS df MS F = MSF

MSE

F SSF = 689:6875 m− 1 = 3 229:8958 = SSF
m−1 11:6772

E SSE = 236:25 n−m = 12 19:6875 = SSE
n−m

T SST = 925:9375 n− 1 = 15
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Èåùñïýìå ôïí Ýëåã÷ï ôçò

H0 : �1 = �2 = �3 = �4

åíáíôé

H1 : �i 6= �j ãéá Ýíá ôïõëÜ÷éóôïí æåýãïò i; j

Åöüóïí F = 11:6772 > F0:05(3; 12) = 3:49 áðïññßðôïõìå ôçí H0 óå åðßðåäï
óçìáíôéêüôçôáò � = 5%. ¢ñá õðÜñ÷åé óôáôéóôéêÜ óçìáíôéêÞ äéáöïñÜ áíÜìåóá
óôïõò ìÝóïõò ôùí åðéðÝäùí.

(b) Ãéá ôç ìÝóç áãùãéìüôçôá ôïõ ôÝôáñôïõ ôýðïõ êáëùäßïõ, äçëáäÞ ãéá ôï �4,
Ý÷ïõìå:

Y 4· = 129:25

S2
Y 4·

=
MSE

n4

= 4:92219

Pr[−t0:025(12) ≤
Y 4· − �4√

S2
Y 4·

≤ t0:025(12)] = 0:95

Ôï áíôßóôïé÷ï äéÜóôçìá åìðéóôïóýíçò, óõíôåëåóôÞ 95%, åßíáé

Y 4· −
√
S2
Y 4·

t0:025(12) ≤ �4 ≤ Y 4· +
√
S2
Y 4·

t0:025(12)

129:25−
√
4:9219 2:179 ≤ �4 ≤ 129:25 +

√
4:9219 2:179

124:4159 ≤ �4 ≤ 134:0841:

óå åðßðåäï
(c) Èåùñïýìå ôï contrast L = �1+�2+�3

3
− �4. ¸÷ïõìå

L̂ =
Y 1· + Y 2· + Y 3·

3
− Y 4· = 14:9167

4∑
i=1

c2i
ni

=
1

4

[1
9
+

1

9
+

1

9
+ 1
]
=

1

3

S2
L̂

= MSE
[ 4∑
i=1

c2i
ni

]
= 6:5625
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¢ñá ôï äéÜóôçìá åìðéóôïóýíçò äßíåôáé ùò

L̂−
√
S2
L̂
t0:025(12) ≤ L ≤ L̂+

√
S2
L̂
t0:025(12)

14:9167− 2:5617 · 2:179 ≤ L ≤ 14:9167 + 2:5617 · 2:179
9:3348 ≤ L ≤ 20:4986:

Åöüóïí ôï 0 äåí ðåñéÝ÷åôáé óôï äéÜóôçìá åìðéóôïóýíçò ç äéáöïñÜ ôïõ ôÝôáñôïõ
ôýðïõ êáëùäßïõ áðü ôïõò Üëëïõò ôñåßò åßíáé óôáôéóôéêÜ óçìáíôéêÞ óå å.ó.ó � =
5%.

Ï éó÷õñéóìüò ôïõ êáôáóêåõáóôÞ åßíáé üôé ç ìÝóç áãùãéìüôçôá ôïõ ðåñéâëÞìáôïò
ôïõ ôÝôáñôïõ ôýðïõ êáëùäßïõ åßíáé ìéêñüôåñç áðü áõôÞ ôùí ôñéþí Üëëùí ôýðùí,
äçëáäÞ �4 < �1+�2+�3

3
. Ï éó÷õñéóìüò ìðïñåß íá åëåã÷èåß ìÝóù åíüò åëÝã÷ïõ

õðïèÝóåùí ìå ìïíüðëåõñç åíáëëáêôéêÞ. ÓõãêåêñéìÝíá, ï Ýëåã÷ïò äéáôõðþíåôáé
ùò

H0 : L = 0

H1 : L > 0:

Ç åëåã÷ïóõíÜñôçóç åßíáé ÓõãêåêñéìÝíá åßíáé L̂√
S2
L̂

, ç ïðïßá êÜôù áðü ôçí éó÷ý ôçò

H0 áêïëïõèåß t(12) êáôáíïìÞ. Ç ðáñáôçñïýìåíç ôéìÞ ôçò åëåã÷ïóõíÜñôçóçò åßíáé
L̂√
S2
L̂

= 5:8230 > 1:782 = t0:05(12). ÅðïìÝíùò, áðïññßðôïõìå ôçí H0 óå åðßðåäï

óçìáíôéêüôçôáò � = 5% êáé Üñá éó÷ýåé ï éó÷õñéóìüò ôïõ êáôáóêåõáóôÞ.
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ANOVA êáôÜ äõï ðáñÜãïíôåò ìå áëëçëåðßäñáóç

Ïé äõï ðáñÜãïíôåò ðïõ åîåôÜæïõìå ìðïñåß íá áëëçëåðéäñïýí ìåôáîý ôïõò. Ãéá íá
åëÝãîïõìå ãéá ðéèáíÞ áëëçëåðßäñáóç (interaction) åîåôÜæïõìå äåßãìá ìåãÜèïõò c
ãéá êÜèå óõíäõáóìü åðéðÝäùí ôùí äõï ðáñáãüíôùí (treatment). ¸÷ïõìå äçëáäÞ
ðáñáôçñÞóåéò Yijr ∼ N(�ij; �

2), i = 1; : : : ;m, j = 1; : : : ; l êáé r = 1; : : : ; c.
ÌïíôÝëï ANOVA

Yij = �·· + �i + �j + 
ij

Ýôóé þóôå
∑m

i=1 �i = 0,
∑l

j=1 �j = 0 êáé
∑m

i=1 
ij = 0, j = 1; : : : ; l êáé
∑l

j=1 
ij =
0; i = 1; : : : ;m.

Y ij· =
1

c

c∑
r=1

Yijr

Y i·· =
1

lc

l∑
j=1

c∑
r=1

Yijr

Y ··· =
1

mlc

m∑
i=1

l∑
j=1

c∑
r=1

Yijr

Y i·r =
1

l

c∑
j=l

Yijr

Y ·j· =
1

mc

m∑
i=1

c∑
r=1

Yijr

Y ·jr =
1

m

m∑
i=l

Yijr

Y ··r =
1

ml

m∑
i=1

l∑
j=1

Yijr

ÓõíïëéêÞ ìåôáâëçôüôçôá :

SST =
m∑
i=1

l∑
j=1

c∑
r=1

(Yijr − Y ···)
2

=
m∑
i=1

l∑
j=1

c∑
r=1

(
(Y i·· − Y ···) + (Y ·j· − Y ···) + (Yij· − Y i·· − Y ·j· + Y ···) + (Y ijr − Y ij·)

)2
=

m∑
i=1

lc(Y i·· − Y ···)
2 +

l∑
j=1

mc(Y ·j· − Y ···)
2 +

m∑
i=1

l∑
j=1

c(Yij· − Y i·· − Y ·j· + Y ···)
2

+
m∑
i=1

l∑
j=1

c∑
r=1

(Y ijr − Y ij·)
2 ;

Ïñßæïõìå

SSA =
∑m

i=1 lc(Y i·· − Y ···)
2

SSA : Üèñïéóìá ôåôñáãþíùí ìåôáîý åðéðÝäùí ôïõ ðáñÜãïíôá Á
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SSB =
∑l

j=1mc(Y ·j· − Y ···)
2

SSB : Üèñïéóìá ôåôñáãþíùí ìåôáîý åðéðÝäùí ôïõ ðáñÜãïíôá Â

SS(ÁÂ) =
∑m

i=1

∑l
j=1 c(Yij· − Y i·· − Y ·j· + Y ···)

2

SS(AB) : Üèñïéóìá ôåôñáãþíùí ôçò áëëçëåðßäñáóçò

SSE =
∑m

i=1

∑l
j=1

∑c
r=1(Y ijr − Y ij·)

2

SSE : Üèñïéóìá ôåôñáãþíùí ôùí ôõ÷áßùí óöáëìÜôùí.

ÅðïìÝíùò
SST = SSA+ SSB + SS(AB) + SSE

Ðßíáêáò ANOVA
ÐçãÞ ìåôáâëçôüôçôáò SS df MS F = MSF

MSE

ÐáñÜãïíôáò Á SSÁ m− 1 MSA = SSA
m−1 FA = MSA

MSE

ÐáñÜãïíôáò B SSB l − 1 MSB = SSB
l−1 FB = MSB

MSE

ÐáñÜãïíôáò AB SS(AB) (m− 1)(l − 1) MS(AB) = SS(AB)
(m−1)(l−1) FAB = MS(AB)

MSE

ÓöÜëìá(Error) SSE ml(c− 1) MSE = SSE
ml(c−1)

Óýíïëï(Total) SST mlc− 1

F{test ãéá áëëçëåðßäñáóç

Èåùñïýìå ôïí Ýëåã÷ï

H0 : 
ij = 0 i = 1; : : : ;m, j = 1; : : : ; l

H1 : 
ij 6= 0 ãéá Ýíá ôïõëá÷éóôïí i; j

Aðïññßðôïõìå ôçíH0 óå åðßðåäï óôáôéóôéêÞò óçìáíôéêüôçôáò � áí FAB = MS(AB)
MSE

>

F�((m− 1)(l − 1);ml(c− 1)).

ÅëÝã÷ïõìå ðñþôá ôçí ýðáñîç óôáôéóôéêÜ óçìáíôéêÞò áëëçëåðßäñáóçò êáé Ýðåéôá
ôçí óôáôéóôéêÞ óçìáíôéêüôçôá ôùí åðéìÝñïõò ðáñáãüíôùí.


