Erregresioaren analisia

Y = (X, Xy, X, )+ E

Y= (X, Xy X))




Xekiko Yren erregresio lineal anizkoitza

Y=g, ta X ta,X,+.+ta X +E

 Yren erregresioa aztertu bitarra denean, bsitaldagaiak

bitarrak direnean ere.



Xekiko Yren erregresio lineal anizkoitza
Analis bereizlelineala

* Y menpeko aldagaia kualitatibo bitarra da. Bere bi
modalitatealO etal zenbakiez kodetu.

— V. balioak 1k alaOk dira.
— X;; balioak edozein zenbaki dira.

e Kasu honetan erregresio anizkoitza bi sail berkewémalis
bereizle lineala esaten zaiona da.



Xekiko Yren erregresio lineal bakuna
Menpeko aldagaia kualitatibo bitarra

Y=b+aX+E

Y aldagaia, kualitatibo bitarra da:
bati 1 zenbakia egokitu, eta bestedal
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Y=b+aX+E

Y aldagaia, kualitatibo bitarra da:
bati 1 zenbakia egokitu, eta bestedal

a=
S;
b=y-2x



Xekiko Yren erregresio lineal bakuna
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Y=b+aX+E

Y aldagaia, kualitatibo bitarra da:
bati 1 zenbakia egokitu, eta bestedal

_ —_ Ny, _
a:% x:%xl+ﬁ’xO
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Xekiko Yren erregresio lineal bakuna
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Y=b+aX+E

Y aldagaia, kualitatibo bitarra da:
bati 1 zenbakia egokitu, eta bestedal

_ _n _
a:% X=%X1+;°Xo
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b=y-—-— -1
y 5 Xl ”y ; 1<
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Xekiko Yren erregresio lineal bakuna
Menpeko aldagaia kualitatibo bitarra

Y=b+aX+E X kuantitatiboa

Adibidea

8 digituaren et letraren formen artean bereizteko metodo
bat zuzentasun tasa ba&)(kalkulatzean datza. Tasa hori
Ikurraren altuera eta ezkerraldeko arkuaren art@kazoil
edo tasa da.

Sistemara etortzen den ikur baten tasa neurtu enddn
formen artean bereizi egin behar da.

e Zein izango da erabakitze-araua?
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Xekiko Yren erregresio lineal bakuna
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Y=b+aX+E

VVVVVVVVVV+VVVYVYVYV

VVVVYV+YV

set. seed(2009)

nl <- 100

n0 <- 100

zortzi <- round(rnornm(ni, 0.80,0.10), 2)

bletra <- round(rnorn(no0, 0. 96, 0. 15), 2)

datuak <- matrix(c(c(zortzi,bletra),c(rep(1,nl),rep(0,n0))),
ncol =2, byr ow=FALSE)

dat uak <- data. frane(dat uak)

nanes(datuak) <- c("tasa","ikurra")

at t ach( dat uak)

sunmar y( dat uak)

| kurrai <- as.factor(ikurra)

par (bty="n")

par (mar =c(5, 4, 0, 2))

#

| ayout (matrix(c(1,2), nrow=2))
stripchart(round(tasa, 2), nethod="stack",

pch=19, cex=0.8, col ="black", yaxt="n")
stripchart(round(tasa, 2)~i kurrai, nethod="stack",

pch=19, cex=0.8, col=c("blue","red"), yaxt="n")
text(1.3,2.1,"8", col="red", cex=0.8, font=4)
text(1.3,1.8,"B", col ="blue", cex=0.8, font=4)
poi nts(1.27,2.1, pch=19, col="red")
poi nts(1.27,1.8, pch=19, col ="blue")
1.6, 1.

2.
1.
rect(1.25,1.6,1.33,2.3)



Xekiko Yren erregresio lineal bakuna
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Y=b+aX+E
> | m(ikurra ~ tasa)$coefficients
(I ntercept) tasa

1.714422 -1. 408352
> tabl e(round(l m(ikurra ~ tasa)$fitted. val ues, 1))

-0.2 -0.1 O 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
3 2 3 6 9 22 24 47 33 35 12 1

> var(lm(ikurra ~ tasa)$fitted. val ues)/var (i kurra)

[1] 0.1937892

> det ach( dat uak)
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Y=b+aX+E
> | m(ikurra ~ tasa)$coefficients
(I ntercept) tasa

1.714422 -1. 408352
> tabl e(round(l m(ikurra ~ tasa)$fitted. val ues, 1))

-0.2-0.1] 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
3 2 3 6 9 22 24 47 33 35 12 1 1

> var(lm(ikurra ~ tasa)$fitted. val ues)/var (i kurra)

[1] 0.1937892

> det ach( dat uak)

2
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Y=b+aX+E
> | m(ikurra ~ tasa)$coefficients
(I ntercept) t asa

1.714422 -1. 408352
> tabl e(round(l m(ikurra ~ tasa)$fitted. val ues, 1))

-0.2 -0.1 O 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
3 2 3 6 9 22 24 47 33 35 12 1

> var(lm(ikurra ~ tasa)$fitted. val ues)/var (i kurra)

[1] 0.1937892

>

> det ach( dat uak)

Bilatu y,=0.5 erabakitzen duetasabalioa )
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Y=b+aX+E
> | m(ikurra ~ tasa)$coefficients
(I ntercept) t asa

1.714422 -1. 408352
> tabl e(round(l m(ikurra ~ tasa)$fitted. val ues, 1))

-0.2 -0.1 O 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1
3 2 3 6 9 22 24 47 33 35 12 1 1 2

> var(lm(ikurra ~ tasa)$fitted. val ues)/var (i kurra)

[1] 0.1937892

> det ach( dat uak)

Bilatu y,=0.5 erabakitzen duetasabalioa )
0.5=1.7144 -1.4084;x  Xx,=0.8623
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Y=b+aX+E
> | m(ikurra ~ tasa)$coefficients
(I ntercept) t asa

1.714422 -1. 408352
> tabl e(round(l m(ikurra ~ tasa)$fitted. val ues, 1))

-0.2 -0.1 O 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1
3 2 3 6 9 22 24 47 33 35 12 1 1 2

> var(lm(ikurra ~ tasa)$fitted. val ues)/var (i kurra)

[1] 0.1937892

> det ach( dat uak)

Bilatu y,=0.5 erabakitzen duetasabalioa )
0.5=1.7144 -1.4084;x  Xx,=0.8623

Erabakitze-araua
Baldin X > 0.8623 bada, orduaB: bestela8
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> | engt h(tasa[tasa<0. 8623& kurra==0]) > | engt h(tasa[tasa>0.8623& kurra==1])
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Erabakitze araua

Baldin badaX<0.8623orduan8; bestelaB.

Erroreen proportzioak

Natura
Erabaki
8 0.78 0.22 1.00
B 0.39 0.61 1.00
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Erabakitze araua

Baldin badaX<0.8623orduan8; bestelaB.

Erroreen proportzioak

Natura
Erabaki
8 0.78 0.22 1.00
B 0.39 0.61 1.00

Erroreen proportzioak hobetzea ez da izan optimizazio-
problema ezartzeko erabili den irizpidea; beste bat da



Xekiko Yren analisi bereizlea
Menpeko aldagaia kualitatibo bitarra

Adibidea

8 digituaren eta letraren formen artean bereizteko metodo
bat zuzentasun tasa ba)(kalkulatzean datza. Tasa hori
Ikurraren altuera eta ezkerraldeko arkuaren arikazol
edo tasa da.

Sistemara etortzen den ikur baten tasa neurtu enddn
formen artean bereizi egin behar da.

Bereizketa egitearren, probabilitate-eredu normal bana
egokitzenzaie:
8ren kasuarX ~ N(0.80, 0.19 ,
etaBreneanX ~ N(0.96, 0.15

Zein 1zango da erabakitze-araua bi errore-moten
probablilitatealberdinak izatea nahi baldin bada?
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Bereizketa egitearren, probabilitate-eredu normal bana

egokitzen zale:
8ren kasuarX ~ N(0.80, 0.19

etaBreneanX ~ N(0.96, 0.19
Zein izango da erabakitze-araua bi errore-moten

probabilitatealberdinak izatea nahi baldin bada?

O (0. 50, 0. 10)

N( 0. 96, 0. 15)
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Bereizketa egitearrenprobabilitate-eredu normal bana
egokitzenzaie:
8ren kasuarX ~ N(0.80, 0.19

etaBreneanX ~ N(0.96, 0.19
Zein izango da erabakitze-araua bi errore-moten
probabilitatealberdinak izatea nahi baldin bada?

PE(X=X%)=Pg (X>X,)
—0.80 - 0.96
A% :1_¢(Xo j

0.10 0.15
X, —0.80) _ 0.96—on
" 010 w( 0.15
x,~0.80 _ 0.96- X,
0.10 0.15

X, =0.864
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Erabakitze araua

Baldin badaX < 0.864orduan8; bestelaB.

NN N( 0. 80, 0. 10)

Erroreen proportzioak

Natura
Erabaki




Xekiko Yren erregresio lineal bakuna
Menpeko aldagaia kualitatibo bitarra

Adibidea 64 jaioberri.
X: Jaio aurretik amaren sabelean izandako aste-dapur
Y: Bularra eman zioteryYE 1) ala ez ¥=0).

Instances of Y
Coded as

A, 0

23
29
S0
a1
52
3

i SN L ) L
—
_ﬁmﬂﬂl‘ﬂm =




Xekiko Yren erregresio lineal bakuna
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Adibidea 64 jaioberri.
X: Jaio aurretik amaren sabelean izandako aste-dapur
Y: Bularra eman zioteryYE 1) ala ez ¥=0).

' ' > asteak <- 28:33
Instances of Y| > pularra0 <= c(4,3,2,2,4,1)
Coded as > pularral <- ¢(2,2,7,7,16, 14)
> pisuak <- bularraO0 + bularral
A 0 1 > asteak <- c(rep(asteak, bularra0), rep(asteak, bularral))
55 q > > pularra <- c(rep(0, sumbularra0)),rep(l, sun(bularral)))
> tabl e(asteak , bul arra)
29 3 2 bul arra
300 2 7 asteak 0 1
31 £ 7 28 4 2
37 4 16 29 3 2
33 1 14 30 2 7
31 2 7
32 4 16
33 114



Adibidea 64 jaioberri.

Xekiko Yren erregresio lineal bakuna
Menpeko aldagaia kualitatibo bitarra

X: Jaio aurretik amaren sabelean izandako aste-dapur
Y: Bularra eman zioteryYE 1) ala ez ¥=0).

Instances of Y
Coded as Total

4 [ 1

28 il 2 )
29 3 2 5
30 2 7 Q
31 Z 7 9
37 il 16 200
33 1 14 15
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Adibidea 64 jaioberri.

X: Jaio aurretik amaren sabelean izandako aste-dapur
Y: Bularra eman zioteryYE 1) ala ez ¥=0).

Instances of Y
Coded as Total

4 [ 1

28 il 2 )
29 3 2 5
30 2 7 Q
31 Z 7 9
37 il 16 200
33 1 14 15

Freqg Y=1
[ X=X

3333
4000
WSS
AT
8000
REIGIEK
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Adibidea 64 jaioberri.
X: Jaio aurretik amaren sabelean izandako aste-dapur

Y: Bularra eman zioterYg€l) ala ez ¥=0).

Instances of Y
Coded as
Total Freq Y=1
Al 0 1 [ X=X, I I
s 4 > 6 3333 : '
29 3 2 5 4000
S0 2 7 o AA7E
31 2 7 9 7778 i ; g ; {
S5 l 16 20 L2000 | I | I | |
33 1 14 15 9333 28 29 30 31 37 33

A
Erabakitze-araunozoa (eredu espliziturik gabe, begiz jota):
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Adibidea 64 jaioberri.
X: Jaio aurretik amaren sabelean izandako aste-dapur

Y: Bularra eman zioterYg€l) ala ez ¥=0).

Instances of Y
Coded as
Total Freq Y=1
Al 0 1 [ X=X, I I
25 4 2 6 3333 ' :
29 3 2 5 D00
S0 2 7 o AA78
31 2 7 9 7778 i ; g ; {
S5 l 16 20 L2000 | I | I | |
33 1 14 15 9333 28 29 30 31 37 33

A
Erabakitze-araunozoa (eredu espliziturik gabe, begiz jota):
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Adibidea 64 jaioberri.
X: Jaio aurretik amaren sabelean izandako aste-dapur

Y: Bularra eman zioterYg€l) ala ez ¥=0).

Instances of Y
Coded as
Total Freq Y=1
Al 0 1 [ X=X, I I
25| 4 2 6 3333 : '
29| 3 2 5 4000 0 < .1
S0 P 7 o AA78
31| 2 7 9 7778 ] 7 3 3 {
S5 < 16 20 CBO00 | I | I | |
33 1 14 15 9333 78 29 30 31 32 33

A
Erabakitze-araunozoa (eredu espliziturik gabe, begiz jota):

Baldin X >29.50 bada, orduaiY=1; bestelaY=0



Xekiko Yren erregresio lineal bakuna
Menpeko aldagaia kualitatibo bitarra

Y=b+aX+E
> | m( bul arra~ast eak) $coefficients
(I ntercept) ast eak

-2.6065478 0.1075709
> var (I m(bul arra~asteak) $fitted. val ues)/var (bul arra)

[1] 0. 1546331



Xekiko Yren erregresio lineal bakuna
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Y=b+aX+E
> | m( bul arra~ast eak) $coefficients
(I ntercept) ast eak

-2.6065478 0.1075709
> var (I m(bul arra~asteak) $fitted. val ues)/var (bul arra)

[1] 0. 1546331

Bilatu y,=0.5 erabakitzen duetasabalioa ()



Xekiko Yren erregresio lineal bakuna
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Y=b+aX+E
> | m( bul arra~ast eak) $coefficients
(I ntercept) ast eak
-2.6065478 0.1075709
> var (I m(bul arra~asteak) $fitted. val ues)/var (bul arra)

[1] 0. 1546331

Bilatu y,=0.5 erabakitzen duetasabalioa ()
0.5=-2.6065+0.1076;x  x,=28.8708

Erabakitze-araua
Baldin X >28.87 bada, orduaiy=1; bestelaY=0




Xekiko Yren erregresio lineal bakuna
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Y=b+aX+E
> | m( bul arra~ast eak) $coefficients
(I ntercept) ast eak

-2.6065478 0.1075709
> var (I m(bul arra~asteak) $fitted. val ues)/var (bul arra)

[1] 0. 1546331
> tabl e(round(I n(bul arra~asteak) $fitted. val ues, 3))
0. 405 0.51379.621 0.728 0.836 0.943
6 5 9 9 20 15
> t ablg(ast eak)
X

0 31 32 33
6 5 9 9 20 15

Bilatu y,=0.5 erabakitzen duetasabalioa ()

= -2.6065 + 0.1076;x

Erabakitze-araua
Baldin X >28.87 bada, orduaiy=1; bestelaY=0




Adibidea 64 jaioberri.

Xekiko Yren erregresio lineal bakuna
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X: Jalo aurretik amaren sabelean izandako aste-dapur
Y: Bularra eman zioterYE1) ala ez ¥=0).

Instances of Y

Coded as Total
4 (0 1 i+l
28 l 2 &
29 3 2z 5
30 2 7 J
31 2 7 Q
37 ul 16 20
33 1 14 15
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Xekiko Yren erregresio lineal bakuna
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Y=b+aX+E
par (bty="n")
pl ot (ast eak, bul arra, xli mec(25,35), ylimc(0,1),las=1, pch="")
axi s(3)

abl i ne(a=l m( bul arr a~ast eak) $coefficients[ 1],
b=l m( bul arr a~ast eak) $coefficients[2])
abl i ne(h=c(0,0.5,1), col="gray")
poi nt s(ast eak, bul arra, pch=rep(19, sunmpi suak)),
cex=c(rep(7*sqrt (bul arral/ sumpi suak)), bul arra0),
rep(7*sqrt(bul arral/ sun(pi suak)), bularral)),
col =c(rep("red", sunm(bul arra0)), rep("blue", sum bularral))))
text (33, 0. 6, expressi on(Y==-2.607+0. 108* X+E))



Xekiko Yren erregresio lineal bakuna
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Y=b+aX+|

bularra

26 28 30 32 34

| ] ] ] ]
10 o+ o ¢ @ ©
0.8
0.6 Y =-2607+0108X+E
04 -
0.2
0o - L ] L L ] L ] @

26 25 30 32 34

asteak
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26 28 30 32 34

Y=b+aX+E S S
1.0 . . o o O o

0.8 H

0.6 H Y =-2607T+0108X+E

bularra

0.4

0.2 H

0.0 - L . L] L] @

26 25 30 32 34

asteak
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Y=b+aX+E
Instances of Y
Coded as
Total Freq Y=1

(0 0 |t | X=x__|
28 il 2 &) L3333
20 3 2 5 4000
30 2 7 Q 7778
31 2 7 3 7778
37 al 16 20 8000
33 1 14 15 9333
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Y=b+aX+E
Instances of Y
Coded as
\Total} Freq Y=1

SR N [ X=x, |
28 il 2 & L3333
20 3 2 5 4000
30 2 7 Q 7778
31 2 7 9 7778
37 al 16 20 8000
33 1 14 15 9333




Xekiko Yren erregresio lineal bakuna
Menpeko aldagaia kualitatibo bitarra

Y=b+aX+E
Instances of Y
Coded as 2T
\Total} Freq Y=1

@ 0 L | X=X,
28 il 2 & L3333
20 3 2 5 4000
30 2 7 Q 7778
31 2 7 9 7778
37 al 16 20 8000
33 1 14 15 9333

> asteak <- 28:33
> pul ar 1prop <- bul arral/ pi suak
> asteak <- rep(asteak, pi suak)
> bul ar 1lprop <- rep(bul arlprop, pi suak)
> | m( bul ar 1pr op~ast eak) $coefficients
(I ntercept) ast eak
-2.6065478 0.1075709
> var (I m(bul ar 1pr op~ast eak) $fi tt ed. val ues)/ var (bul ar 1pr op)
[ 1] 0.835019
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Y=b+aX+E
Instances of Y
Coded as T
\Total} Freq Y=1
@ U L | X=X
25 c Z &) RECEE:
24 3 z o 000
a0 Z K o TI7E
g% i f% 5% 7778 > | m(bul arra~ast eak) $coefficients
.8000 (I ntercept) ast eak
33 1 14 | 15 9333 -2.6065478  0.1075709
> var (I m(bul arra~ast eak) $fitted. val ues)/\

asteak <- 28:33 [1] 0.1546331

>
> pul ar 1prop <- bul arral/ pi suak
> asteak <- rep(asteak, pi suak)
> bul ar 1lprop <- rep(bul arlprop, pi suak)
> | m( bul ar 1pr op~ast eak) $coefficients
(I ntercept) ast eak
-2.6065478 0.1075709
> var (I m(bul ar 1pr op~ast eak) $fi tt ed. val ues)/ var (bul ar 1pr op)
[ 1] 0.835019



vVV+VVVvV++V++YVVYV

Xekiko Yren erregresio lineal bakuna
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Y=b+aX+E

par (bty="n")

pl ot (ast eak, bul ar 1prop, xlimec(25,35), ylimc(0,1),las=1, ylab=

poi nt s( ast eak, bul ar 1prop, pch=rep(19, | ength(asteak)),
cex=rep(7*sqgrt (pi suak/ sun{ pi suak)), pi suak),
col =rep("red", | engt h( ast eak)) )

poi nt s(ast eak, bul ar 1prop, pch=rep(19, | engt h(asteak)),
cex=rep(7*sqgrt (bul arral/ sun( pi suak)), pi suak),

col =rep(" bl ue", | engt h(ast eak)) )
ntext("bularra (proportzioak)", 2, |line=2.5)
axi s(3)

abl i ne(a=Il m( bul ar 1pr op~ast eak) $coeffi ci ents[ 1],
b=l m( bul ar 1pr op~ast eak) $coef fi ci ent s[ 2])

abl i ne(h=c(0,0.5,1), col ="gray")

text (33, 0. 6, expressi on(Y==-2.607+0. 108* X+E))



Y=b+aX+E

Xekiko Yren erregresio lineal bakuna
Menpeko aldagaia kualitatibo bitarra

Instances of Y

Coded as -
|Total I Freq v=1
| 0 | 1 | X=X, _
4 2 & 3333
3 2 5 4000
2 7 e AFTE
2 7 9 T
4 16 20 L8000
1 14 15 V9333

26 28 30 32 34

0.8
A
S 06 Y =—2.607+0.108X+E
g
s
E 04 o
®
0.2
0.0
I I I I |
26 28 30 32 34

asteak



Y=b+aX+|

Xekiko Yren erregresio lineal bakuna
Menpeko aldagaia kualitatibo bitarra

Instances of Y

Coded as -7

|Total I Freq v=1

| o | 1 | X=x

] 2 6] L3333

3 2 5 4000

2 7 9 TR

2 7 9 7B

] 16 20 LB000

1 14 15 L9333

bularra (proporzioak)

26 28 30 32 34

| | | | |
1.0
08
06 - Y =-2.607+0.108X +E
04 ®

®
02
R?=0. 154633 vs. R2=0.835019

00 -

| T T T |
26 25 30 32 34

asteak



Xekiko Yren erregresio lineal bakuna
Menpeko aldagaia kualitatibo bitarra

Y=b+aX+E

> | m( bul arra~ast eak) $coefficients
(I ntercept) ast eak
-2.6065478 0.1075709

Instances of ¥ > | m( bul ar 1pr op~ast eak) $coef fi ci ents
[ X=x, | -2.6065478 / 0.1075709
4 2 6 3333
3 2 5 /4000
2 7 9 7778
2 7 9 7778
4 | 16 | 20 | 000 2
1 14 | 15 | 9333 S




Xekiko Yren erregresio lineal bakuna
Menpeko aldagaia kualitatibo bitarra

Y=b+aX+E

> | m( bul arra~ast eak) $coefficients
(I ntercept) ast eak
-2.6065478 0.1075709

'Hﬁgggf;anx_\\ > | m( bul ar 1pr op~ast eak) $coeffi cients
|Totall Freq v=1 (I'ntercept) ast eak
o |1 I X=x | -2.6065478 / 0.1075709
4 2 6 3333
3 2 5 4000
2 7 9 7778
4 s | 20 4000 ?
1 14 | 15 | 9333 S,
13 B . 13 _ —
@Z—Z(X(ax)—X)(Y(@)-y)=—ZZ”u(>ﬁ —x)(yj —y):
Nz N5z =1
P v 1 & i _ _
:ZZ f; ()ﬂ _X)(yl _y) :_ZZ fu_()ﬂ _X)(yl _y) =
i=1 j=1 N5 j=1 fl




Y=b+aX+E

Xekiko Yren erregresio lineal bakuna
Menpeko aldagaia kualitatibo bitarra

Instances of Y

Coded as AR
|Total I Freq v=1
| 0 | 1 | X=X, _
4 2 & 3333
3 2 5 4000
2 7 e AFTE
2 7 9 T
4 16 20 L8000
1 14 15 V9333

> 111
26 28 30 32 34
] ] ] I

0.8 H

06 H Y =-2607T+0.108X+E

rra (proportzioak)

E 04 - o

0.2

00 -

T T T T 1
26 28 30 32 34
asteak




Xekiko Yren erregresio logistikoa
Menpeko aldagaia kualitatibo bitarra

-6 -4
\ \

-2

Funtziologistikoa.
Forma dela etaggmoide funtzioa
ere esaten zaio:

1

f(x)=
(%) 1+e”

6 -4
> curve(l/ (1+exp(-x)), from= -6, to = +6,
+ ann=FALSE, yaxt="n", col="red")

> axi s(3)

> abl i ne(v=0)

> abline(h=c(0,0.5,1), col="gray")

> mext("X",1,line=2)

> ntext ("X, 3,1ine=2)

> text(rep(-0.5,3), ¢(0,0.5,1), ¢(0,0.5,1))

n = 101,




Xekiko Yren erregresio logistikoa
Menpeko aldagaia kualitatibo bitarra

Y = (X, Xy, X, )+ E

1
Y = —(8p+ay-Xyta Xo*t.4a, X, )+ E

1+e




Xekiko Yren erregresio logistikoa
Menpeko aldagaia kualitatibo bitarra

Y = (X, Xy, X, )+ E

Y = +E
1+ e—(a0+a1-x1+a2-x ot .Fay Xp )
Y'= 1
1+ e—(a0+al.X1+a2.X 2+...-I-ap 'Xp ) 1_Y ! _ e_(a0+a1_xl+az.x ot Fa, -)(IO )
e—(ao+a1-xl+a2-x oH.tay X, ) Y'
1-Y'=

1+e



Xekiko Yren erregresio logistikoa
Menpeko aldagaia kualitatibo bitarra

Y = (X, Xy, X, )+ E

1
= +
Y 1+ e—(a0+a1-x1+a2-x ot.+ay Xy ) E
Y'= 1
1+ e—(a0+al.X1+a2.X 2+...-I-ap 'Xp ) 1_Y ! _ e_(a0+a1_xl+az.x ot Fa, -)(IO )
e—(ao+a1-xl+a2-xz+...+aIO X, ) Y'
1-Y'= :L_I_e—(ao+al-xl+a2-x2+...+aIO Xp )
1-Y" ~

In Y' = _(ao +a1-X1+a2-X2+ . A, xp y

In =g, ta X, ta,X,t.+a, X

1-Y'
Logit eredua ere esaten zaio.



Xekiko Yren erregresio logistikoa
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Adibidea 64 jaioberri.
X: Jaio aurretik amaren sabelean izandako aste-dapur
Y: Bularra eman zioteryYE 1) ala ez ¥=0).

Instances of Y sy
Coded as Odds: ZY=1)
3 @ Freq Y=1 > #(Y=0) 0g(Odds)
4

i

[ 1 in X=x. in X=x. in X=x.
28 it 2 & REIEIEIE: o000 - 6931
s 3 2 5 000 Nslslsyi - 4055
S0 2 Ei O AT =.5000 1.2528
31 2 7 o A 2.5000 1.2528
47 il 16 20 L8000 . 0000 1.2863
43 1 14 15 REEIEE 14,0000 2. 6391




Xekiko Yren erregresio logistikoa
Menpeko aldagaia kualitatibo bitarra
YI

In——=Db+a-X
1-Y°

asteak <- 28:33

asteak <- rep(asteak, pi suak)

odds <- bul arral/bul arra0

odds <- rep(odds, pi suak)

| m( 1 og(odds) ~ asteak)$coefficients

| nt er cept) ast eak

17. 2085565 0. 5934015

var (I m(1 og(odds) ~ asteak) $fitted.val ues)/var(l og(odds))
1] 0.862605

par (bty="n")

pl ot (ast eak, | og(odds), xlimec(25,35), |as=1, ylab="", pch="")

poi nt s(ast eak, | og(odds), pch=rep(19,Iength(asteak)),
cex=rep(7*sqgrt ( pi suak/ sun( pi suak)), pi suak),
col =rep("red", | engt h( ast eak))

poi nt s(ast eak, | og(odds), pch=rep(19,I|ength(asteak)),
cex=rep(7*sqgrt (bul arral/ sun( pi suak)), pi suak),
coI:rep("bIue",Iength(asteak)) )

ntext ("l og(bularral/bularra0)", 2, |line=2.5)

axi s(3)

abl i ne(a=l n(| og( odds) ~ast eak) $coefficients[1],
b=l n( | og(odds)~asteak)$coeff|C|ents[2] )
abl i ne(h=c(0,1), col ="gray")
text (33,0.6,expression(log(frac(Y,1-Y))==-17.209+0.593*X + E), cex=0.8)

vVvV+VVVvVvV++V++HVVVVTTVY ISV VYV VY



In

1-Y°

YI

Menpeko aldagaia kualitatibo bitarra
=b+a-X

Xekiko Yren erregresio logistikoa

Instances of ¥
Coded as Odds#(Y=1)
E{) . ] Total Freq Y=1 #(Y=0)
in_X=x. in X=X n_X=x
28 4 2 & L3333 5000 -.6931
29 3 2 5 4000 L6667 -.4055
30 2 7 9 7778 3.5000 1.2528
3l 2 7 9 G778 3.5000 1.2528
32 4 16 20 8000 4,0000 1.3863
33 1 14 15 L9333 14,0000 2.6391

25

2.0 +

legibularra 1/bularral)
o
|

05 +

0.0 +

-05 4

34

26 28 10 32
| | | | I
¥
Iog{ﬁj =—17.209+0.583%+E
[ T I I |
26 28 10 3

asteak

34



vVv+VV+VVV+H++HYV+H++YV VY

Xekiko Yren erregresio logistikoa
Menpeko aldagaia kualitatibo bitarra

1

+
1_|_ e—(b+a-X) E

Y =

par (bty="n")

pl ot (ast eak, bul ar 1prop, xlinmec(25,35), ylimec(0,1), las=1, ylab=

poi nt s( ast eak, bul ar1prop, pch=rep(19, I ength(asteak)),
cex=rep(7*sqgrt (pi suak/ sun( pi suak)), pi suak),
col =rep("red", | engt h( ast eak))
poi nt s( ast eak, bul ar 1prop, pch=rep(19, Il ength(asteak)),
cex=rep(7*sqgrt (bul arral/ sun( pi suak)), pi suak),
col =rep(" bl ue", | engt h(ast eak)) )
ntext("bularra (proportzioak)", 2, |line=2.5)
axi s(3)
abl i ne(a=l m( bul ar 1pr op~ast eak) $coeffi ci ents[ 1],
| m( bul ar 1pr op~ast eak) $coefficients[ 2], col ="gray",
abl i ne(h=c(0,0.5,1), col ="gray")
X <- I m | og(odds) ~ asteak)$coefficients[1l]+

a=
b=
h=

| t y="dashed" )

| M| og(odds) ~ asteak)$coefficients|?2]*seq(25,35, |ength.out=101)

| i nes(seq(25, 35, |ength.out=101), 1/(1+exp(-Xx)) )
text (33, 0.6, expression(Y==frac(1, 1+exp(17.209-0.593*X))+ E),

cex=0. 8)



Y = -
1+e

Menpeko aldagaia kualitatibo bitarra

1

Xekiko Yren erregresio logistikoa

Instances of ¥

+E

b+a-X)

Coded as Odds#(Y=1)

E{) . ] Total Freq Y=1 #(Y=0)

in_X=x. in X=X n_X=x
25 4 z 5] .3333 5000 -.6931
Z9 3 z 5 4000 B66T -.4055
30 z 7 a 7778 3.5000 1.2528
31 z 7 g 7778 3.5000 1.2528
32 4 16 20 8000 4.0000 1.3863
33 1 14 15 L9333 14,0000 2.6391

bularra (proportzioak)

0.8 +

=
@
|

=
B
]

0.2 H

0o -

26 28 30 32
| | | | |
Y= : +E
1+exp( 17208 - 0.593X)
[ I [ [ 1
26 28 30 32

asteak

34



Xekiko Yren erregresio logistikoa
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B 1
Y = 1+ e—(b+a-X)

+E

> bul arlesp <- 1/ (1+exp(17.209-0.593*ast eak))
> var (bul ar 1esp)/ var (bul ar 1pr op)

[1] 0.896202

> var (bul ar 1pr op- bul ar 1esp)/ var (bul ar 1pr op)
[1] 0.1273692

>

> var (I m(bul ar 1pr op~ast eak) $fi tt ed. val ues)/ var (bul ar 1pr op)

[ 1] 0.835019

> var (I m(bul ar 1pr op~ast eak) $fi tt ed. val ues- bul ar 1prop)/ var (bul ar 1pr op)
[1] 0.164981

>



Xekiko Yren erregresio logistikoa
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1
Y - 1+ e—(b‘l'a'X) + E | EIE- EIE 3ICI 3I2 3I£1

1.0 —
08
Instances of v vy 1
Coded as g 06 ¥= = +E
" 148 208 - 0.593
1 N2 Freq v=Ddds Y=11v=0 (In(Odds) B SR 20 o)
[ X=X X=X, X=X, =
4 2 6 L3333 5000 -.6931 =]
3 2 5 4000 BBEET -.4055 Ay /
2 7 9 F7T8 2.5000 1.2528 o
2 7 9 7778 3.5000 1.2528 = 04 4 ®
4 16 20 ,8000 4,0000 1.3863 E
1 14 15 L9333 14,0000 26391

0.2 H

0o -

| | | | |
26 28 30 32 34

asteak



Xekiko Yren erregresio logistikoa
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1 c V' = 1

Y = 1+ o (b+aX)

= +
1_|_ e—(b+a-X)

Yl
1-Y'

In =b+aX
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1 1
Y = +E Y=
1+e™” 1+¢gaX
In LA b+a-X
1-Y"°

Bilatu y,=0.5 erabakitzen dueaste-kopurua(x,)
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1 1
Y = +E Y=
1+e™” 1+¢gaX
In LA b+a-X
1-Y"°

Bilatu y,=0.5 erabakitzen dueaste-kopurua(x,)

0.5 b
N =b+a- = —— = 28.9998¢
1-0.5 %o %o a %o




Xekiko Yren erregresio logistikoa
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1 1
Y = +E Y=
1+e™” 1+¢gaX
In LA b+a-X
1-Y"°

Bilatu y,=0.5 erabakitzen dueaste-kopurua(x,)

0.5 b

=b+a-x, X, = —— X, = 28.9998¢

In
1-0.5 a

Erabakitze-araua
Baldin X <29 bada, orduaiY=0: bestelaY=1




Xekiko Yren erregresio logistikoa
Menpeko aldagaia kualitatibo bitarra

Adibidea 64 jaioberri.
X: Jaio aurretik amaren sabelean izandako aste-dapur

Y: Bularra eman zioterYg€l) ala ez ¥=0).

Hiru erabakitze-arau, datuemaiztasun-taularen aurrean:
*Begiz jota.

*Erregresio lineala.

*Erregresio logistikoa.



