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Montèlo grammik c pollapl c palindrìmhshc

Montèlo poluwnumik c grammik c palindrìmhshc bajmoÔ k

y = β0 + β1x + β2x
2 + · · ·+ βkx

k + ε.

⇓

x1 = x , x2 = x2, . . . xk = xk ,

⇓

y = β0 + β1x1 + β2x2 + · · ·+ βkxk + ε,

E[ε] = 0, σ2e = Var[ε]

Genik�: x1, x2, . . . , xk anex�rthtec metablhtèc

montèlo grammik c pollapl c palindrìmhshc
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Montèlo prosjetik c pollapl c palindrìmhshc

Gia x1 kai x2:
1. To montèlo pr¸tou poluwnumikoÔ bajmoÔ (grammik c

pollapl c palindrìmhshc)

y = β0 + β1x1 + β2x2 + ε.

2. To montèlo deÔterou poluwnumikoÔ bajmoÔ qwrÐc

allhlepÐdrash

y = β0 + β1x1 + β2x2 + β3x
2
1 + β4x

2
2 + ε.

3. To montèlo pr¸tou poluwnumikoÔ bajmoÔ me allhlepÐdrash

y = β0 + β1x1 + β2x2 + β3x1x2 + ε.

4. To pl rec montèlo deutèrou poluwnumikoÔ bajmoÔ (me

allhlepÐdrash)

y = β0 + β1x1 + β2x2 + β3x
2
1 + β4x

2
2 + β5x1x2 + ε.
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Grafik  diereÔnhsh montèlou
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(a) y = −1 + 0.5x1 − x2, (b) y = −1 + 0.5x1 + 25x21 − x2 + 0.5x22 ,
(g) y = −1 + 0.5x1 − x2 + x1x2,
(d) y = −1 + 0.5x1 + 25x21 − x2 + 0.5x22 + x1x2.
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EktÐmhsh montèlou pollapl c grammik c palindrìmhshc

Polu-metablhtì deÐgma megèjouc n: {x1i , x2i , . . . , xki , yi}ni=1

EktÐmhsh paramètrwn me th mèjodo elaqÐstwn tetrag¸nwn:

f (β0, β1, . . . , βk) =
n∑

i=1

(yi − (β0 + β1x1i + β2x2i + · · ·+ βkxki ))2 .

Kanonikèc exis¸seic

b0n + b1
∑

x1i + b2
∑

x2i + · · · bk
∑

xki =
∑

yi

b0
∑

x1i + b1
∑

x21i + b2
∑

x1ix2i + · · · bk
∑

x1ixki =
∑

x1iyi

...
...

...
...

...

b0
∑

xki + b1
∑

x1ixki + b2
∑

x2ixki + · · · bk
∑

x2ki =
∑

xkiyi

=⇒ ektim seic b0, b1, . . . , bk .
Dhm trhc Kougioumtz c Pollapl  Palindrìmhsh



Prosarmog  montèlou pollapl c grammik c
palindrìmhshc

ŷi = b0 + b1x1i + b2x2i + · · ·+ bkxki

ei = yi − ŷi .

s2e =
1

n − (k + 1)

n∑
i=1

(yi − ŷi )
2,

R2 = 1−
∑n

i=1(yi − ŷi )
2∑n

i=1(yi − ȳ)2

adjR2 = 1− n − 1

n − (k + 1)

∑n
i=1(yi − ŷi )

2∑n
i=1(yi − ȳ)2
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SumperasmatologÐa gia paramètrouc / problèyeic

EktÐmhsh diaspor�c s2bj gia j = 0, 1, . . . , k (eÐnai polÔplokh)

(1− α)% parametrikì di�sthma empistosÔnhc gia βj :

bj ± tn−(k+1),1−α/2sbj .

H0: βj = β0j gÐnetai me to statistikì

t =
βj − β0j

sbj
∼ tn−(k+1).

EktÐmhsh diaspor�c s2ŷ (eÐnai polÔplokh)

(1− α)% di�sthma empistosÔnhc gia th mèsh tim  thc y ìtan

dÐnontai ta x1, . . . , xk :

ŷ ± tn−(k+1),1−α/2sŷ

(1− α)% di�sthma prìbleyhc miac (mellontik c) tim c thc y

ŷ ± tn−(k+1),1−α/2

√
s2e + s2ŷ .
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Par�deigma, deÐkthc prosrìfhshc

Exag¸gimo Exag¸gimo DeÐkthc
A/A sÐdhro x1 argÐllio x2 prosrìfhshc y

1 61 13 4

2 175 21 18

3 111 24 14

4 124 23 18

5 130 64 26

6 173 38 26

7 169 33 21

8 169 61 30

9 160 39 28

10 244 71 36

11 257 112 65

12 333 88 62

13 199 54 40
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Par�deigma, deÐkthc prosrìfhshc

y = β0 + β1x1 + β2x2 + ε.

Par�metroc Ektimht c bi EktÐmhsh SD sbi
β0 -7.351 3.485

β1 0.11273 0.02969

β2 0.34900 0.07131

95% di�sthma empistosÔnhc gia to suntelest  tou exag¸gimou

sid rou β1 (t10,0.975 = 2.228)

0.11273± 2.228 · 0.02969 = [0.0466, 0.1789]

kai gia β2

0.34900± 2.228 · 0.07131 = [0.1901, 0.5079].
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Par�deigma, deÐkthc prosrìfhshc
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R2 = 0.948
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Par�deigma, deÐkthc prosrìfhshc

Diagnwstikìc èlegqoc
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Prìbleyh gia x1 = 160 kai x2 = 39

ŷ = −7.351 + 0.11273 · 160 + 0.34900 · 39 = 24.30.

95% di�sthma empistosÔnhc gia to mèso deÐkth prosrìfhshc y

24.30± 2.228 · 1.30 = [21.40, 27.20] sŷ = 1.30

95% di�sthma prìbleyhc gia mia mellontik  tim  tou y

24.30± 2.228 ·
√

(4.616)2 + (1.30)2 = [13.62, 34.98]
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Epilog  metablht¸n

x1, x2, . . . , xk anex�rthtec metablhtèc, k meg�lo

Epilog  tou mikrìterou dunatoÔ uposÔnolou anex�rthtwn

(epexhghmatik¸n) metablht¸n pou exhgeÐ kal� th y

Apl  prosèggish:

Prosarmog  ìlwn twn dunat¸n montèlwn

Krit rio prosarmog c, p.q. adjR2

Upologismìc bèltistou montèlou pollapl c palindrìmhshc

bhmatik�:

diadoqikoÐ èlegqoi gia H0: βj = 0

I mèjodoc apaloif c proc ta pÐsw

I epilog  proc ta mproc
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Pollapl  suggramikìthta

Prìblhma pollapl c suggramikìthtac:

K�poia(ec) apì tic x1, x2, . . . , xk eÐnai isqur�

allhloexarthmènec

Prosarmog  montèlou palindrìmhshc thc xj wc proc ìlec tic
upìloipec.

An h xj mporeÐ na problefjeÐ kal� apì tic upìloipec k − 1 ⇒
pollapl  suggramikìthta

Dhm trhc Kougioumtz c Pollapl  Palindrìmhsh


