Adott egy X folytonos valtozo, ami normalis eloszlasu.
X e N(u,0)
S
7 | Adottak ezen kiviil az Y}, Y),..., Y, diszkrét valtozok (faktorok)
(o]
R . I
A H, : X -renincs hatéassal ¥,
A
N —
A | Qo =+ +..+Q +0n+ 0 +... 4 Ohipg
L
1
z
1
s 2
A minta teljes szérasnégyzete Qtolal = Z (x,» - x)
Adott egy X folytonos valtozo, ami normalis eloszlasu.
X e N(u,0)
S
7 | Adottak ezen kiviil az Y}, Y,,..., Y, diszkrét valtozok (faktorok)
(0]
R . ,
A H,: X -renincs hatassal ¥,
A
N —
A | Qo =Q++.+ O + 01+ 0+ 4 Ohipg
L
1
z
1
S Az Y, magyarazta rész
Adott egy X folytonos viltozo, ami normalis eloszlasu.
X e N(u,0)
N
7 | Adottak ezen kiviil az Y}, Y,,..., Y, diszkrét valtozék (faktorok)
(0]
R . ,
A H,: X -re nincs hatassal Y,
A
N —
A | Qo =D+ + A0k + 010 + 013+ O
L
i
z
1
S ‘ Az elsé két faktor interakciojahoz tartozo rész

PDF created with FinePrint pdfFactory Pro trial version http://www.fineprint.com



http://www.fineprint.com

Adott egy X folytonos valtozo, ami normalis eloszlasu.
X e N(u,0)
S
7 | Adottak ezen kiviil az Y}, Y),..., Y, diszkrét valtozok (faktorok)
(o]
R . ,
A H, : X -renincs hatéassal ¥,
A
N —
A | Qo =+ +..+Q +0n+0;+...+ Oy
L
1
% ‘ A véletlen hiba okozta rész
S
Egyszerii csoportositas

X A dolgozo fizetése
S
(Z') Y A dolgozo beosztasa (fisztviseld, 6rz6-védo, menedzser)
R
A
S .
§ H, : A beosztés nincs hatéssal a fizetésre
A
L
1
z ® @O () » v) (m)  (m) (m)
I thl ) ,m,xn }, {xl Xy ,m,xn }, {xl ) ,m,xn }
S t v m

Egyszerii csoportositas
Csoportatlagok:

— nt — n — n

oL ¥ A0 Ly ) )= 1 <)
S nt j=1 ny j=1 nmj=1
Z
(0] . .
R Négyzetosszegek:
A
S nt -\2 ny -\2 m -\2
o £ E (L (g0
N j=1 j=1 j=1
A
L
f 2 2
; Qk=nt(7c(t)—7c)z+nv()?(v)—7c) +nm(7c(’”)—7c)
1
S

0= 3 GO0+ T (0302, T oIm _5m)2
Jj=1 Jj=1 J=1"
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Egyszerii csoportositas
Orotal =2k * 2
S
Z Ok
o H
R 0 2 3-1  Felosisi 2, n-3)
A
S 9p
A
N n-3
A
1 0
I +
— — n n
v H, = sm_z0.,, . 2 |imtn
I 1 n-3 nm Ny
S
Student (n-3)
] 3 CEGI v
L " | vac| -t B g )
[y rel - = ERLIRCTA B - ol o
war xak e - omroaelk N i 1
ot e i I
s MO e T |
Tlaa T A -
- e ] -
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(=] L
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Y el ol "
HAF KAk il uil
.- T K]
alu g T N
Fla s TR} L]
LS rxAk T ~
5EF anT A -
A= - EE) ] -
<[ T ] '
= - —
- i-... =
L kaml
:1 T
el T
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Descriptives
Miles per Gallon
95% Confidence Interval for
N Mean _| std. Deviation | Std. Error_| Lower Bound | Upper Bound | Minimum_| Maximum
American 248 2013 37 405 1933 2093 39
European 70 27.89 6,724 804 2629 29,49 16 2
Japanese 79 3045 6,090 685 2909 3181 18 a7
397 2355 7,792 291 2278 2432 10 a7
Test of Homogeneity of Variances
Miles per Gallon
Levene
Statistic dfL df2 Si
106 2 394 ,900
ANOVA
Miles per Gallon
Sum of
Squares dt Mean Square F sig.
Between Groups | 7984,957 2 3992.479 | 97,969 000
Within Groups  |16056,415 304 40,752
Total pa0a1,372 3%

o o omka [Tk
wF rnl e e e e

-

Report
Miles per Gallon
Country of Origin Mean N Std. Deviation
American 20,13 248 377
European 27,89 70 6,724
Japanese 30,45 79 6,090
Total 23,55 397 7,792
Multiple Comparisons
Dependent Variable: Miles per Gallon
LsD
Mean
Difference 95% Confidence Interval
(1) Country of Origin_(3) Country of Origin | (-J) Std.Error | Sig. | Lower Bound | Upper Bound
‘American European 7,763° 864 1000 9,46 6,06
Japanese -10,322 825 000 11,94 -8,70
European American 7,763 864 1000 6.06
Japanese 2559t 1,048 015 -462
Japanese American 10,322" 825 1000 8,70
European 2550|1048 015 50
*. The mean difference is significant at the .05 level.
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Y  fliggbvaltozo

X, Xy, - X, fliggetlen véltozok

Y~ (X, Xy, . X)) becslés  feF

E(Y- (X}, Xy, .. X, ))?= min E(Y- f(X;, X, ... X))
feF

‘ A legkisebb négyzetek médszere ‘

h(@a,b,c,...) = 2 (Vi f(Xyi, Xgpp oo Xppshsc,enn )2 —> min
i=1

ab,c,..

= =N=T P ZO=NrEROERT

R * Linearis regresszio f(X) =B, + B, X

E

R « Tobbvaltozos linearis regresszio

E

S | fX,.X,.X,) =By + B, X, + B, X;t.t B X,
zZ

1 * Polinomialis regresszio

(o}

A (X, , X; 50X, ) = By + B; X + B, X*+...+ B XP
N

A X=X, X;=X2, ..., X,=Xp

L

% » Kétparaméteres (linearisra visszavezethetd) regresszio
é pl. Y=f(X)=B€ B'X = InY= B, X+InB,
1L

Kétparaméteres (linearisra visszavezethetd) regresszio

s
Lam el o LI aee T aa
Cox owe s T = ot
FCra: ~am Miak
y=by+bx+bx’  quadratic  y= exp(b“ +%] S
y=b,-b’ compound )=, +exp(b, -x) exponential
y=exp(b, +b, -x) growth b, )
y=b,+ T inverse
y=by,+b -Inx logarithmic 5
y=by +x" power
y=by+b x+b,-x* +b,-x°
1
T +by+b,* logistic

cubic
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» Nemlinedris regresszio

R

E

G

R f(X) =B, + B, exp(B; X) aszimptotikus I.
E

S | f)=B,-B, - (By)X aszimptotikus I1.
Z

1 | f(X)=(B,+B, Xy siiriiség

o

2 G

N | fX)=B,-(1-B;" exp(B, X?) auss

L G T,

J | fO=B;"exp(-B,exp(- B, X?) ompers

1

S | f(X)=B,-exp(-B,/(X+B,)) Johnson-Schumacher
1.

R » Nemlineéris regresszio

E

G

R | fX) =B, +B;X)" log-modositott
E

g f(X) =B, - In(1 + B, exp(- B; X) log-logisztikus
Z

1 f(X) =B, + B,exp(-B; X) Metcherlich

o

§ fX)=B, - X/(X+B,) Michaelis Menten

1 2

A

L

1 f(X) = (B, B, +B; XB)/(B, + XB) Morgan-Merczer-Florin
Z 3

1

S f(X) = B, /(1+B, exp( - B; X +B, X2+ B.X?)) Peal-Reed
Iv.

R « Nemlinearis regresszio

g f(X) = (B, + B, X +B,X? + B,X?)/ BX?  kobok arénya

R

E | fX) =B, +B,X+B;X?)/ B,X négyzetek arinya
S

; £(X) = B,/((1+B; - exp(B, X))/ Richards

& | 1% =By/((1+B;- exp(B, X)) Verhulst

A

i f(X) = (B, @-B9- B, exp( - B; X))"(1-B) Von Bertalanffy
L

i f(X) =B, - B, exp(-B; X %) Weibull

Z

1 . P

S | f(X)=1/(B,+B, X +B,X?) Yield siirfiség
V.
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R * Szakaszonkénti linearis regresszio
1(2; AX+B  Xeltn)
AX+B X e |ty t
1]% X = 2 :+ 2 5!2 3)
S : :
S AX+B, Xelin)
Z
1
o
A :
N
A
L
1
Z
1
S
VI
« Poligonialis regresszio
R
1(2; AX+B  Xelht)
R 4X+B, Xelhn)
E Sy = . : Aty + By = At + By
S : :
S AX+B, Xelt)
Z
1
o
A L c
N
A
L
1 :
Z x
1 <
S 50
VIL s
* Tobbvaltozos linearisis regresszid kategoria-valtozoval
R B, + BX ha K=c,
E
G (By+B,)+(B,+B, )X  ha K=1
R SO =B, +B)+ (B +B. )X ha K=2
E : M
S : 5
S (Bo+B,)+(B +B,, )X ha K=c-1
Z
1 F—
o — americn
ﬁ — e
A
L
1
Z
I .
s
VIII. = ¢ 1000 2000 3000 4000 B [
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R « Logisztikus regresszio

E

G 1, ha az A esemény bekovetkezik
R Y dichotom Y= {

g 0, ha az A esemény nem kovetkezik be
S :

VA A * A valaszto fog szavazni

1 * A paciensnek szivinfarktusa lesz

2 « Az iizletet meg fogjak kotni

N

A X5 X5 50X, ordinalis szintii fiiggetlen valtozék

L

1

% « eddig hanyszor ment el, kor, iskola, jovedelem
S * napi cigi, napi pohar, kor, stressz

« ar, mennyiség, piaci forgalom, raktarkészlet

IX.

« Logisztikus regresszio

P(Y=1) = P(A) »

1-e?

Z=B,+B,X,+B,X,r.* B X,

P(A)
OobbDS=—F—— ~e VA =
1-P(A)

log (ODDS) = Z =B, +B, X, + B, X;+...+ B, X,

K =N= P2 O=NrnEIOER

R « Logisztikus regresszio

E

g ‘ A legnagyobb valésziniiség elve ‘

E

S| LErt) = P(Yim, Y= 6y, Yym6) =

Z

L =POYme) PYme) - P,y S

A 1 1 1

N ~ —_—— . . e . _—

A 1-et 1-e% 1-eZ

L

1

VA

; In L(g,€5--5E,) =Z ln( 1 )

1-exp (By+ B, X, + B, X+t B, X,)

XI.
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* Linearis regresszio
R
(Eé A linearis kapcsolat Kitiintetett:
R
E (1) a legegyszeriibb és leggyakoribb.
% (2) két dimenzi6s normalis eloszlas esetén
1 a kapcsolat nem is lehet mas
0o (vagy linedris vagy egyaltalin nincs).
A
N
A
L ni v =
I SE TR -T]
1 E-F¥ g\, B-"_
] =
S E ¥ -
XIL .
* Linearis regresszio
R
(]g A teljes négyzetosszeg
R N z
E o _
£ ssTo=0=3(r,-F)
S -1
Z L
1 A maradékosszeg
0o
A u " N
N SSE:QMZZ%ZZZ(E*Y,) =Y (-8 -BX,)
A i1 i1 1-1
L
% A regresszios 0sszeg
1 M 2
: 0.3
SSR=¢Q., 72}71 Y
X111, =
A linearis regresszio
0=0,7+0,
y
0 X
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A linearis regresszio

A teljes négyzetdsszeg felbontésa:

J,..s szabadsagi foka

res

mindossze 1, mert az

7., szabadsagi foka n-2, mert n

reg atlag konstans
tagl az Osszeg, de ezek kozott két

Osszefliggés van.

Ha nincs linedris Qreg

regresszio, a )

varianciék hanyadosa F= Sreg S/ reg Qrgg (n—-2)
(1, n-2) - 52 - Q Q
szabadsagi fok F' res res res
eloszlast kovet. S res

A linedris regresszio

A legkisebb négyzetek modszere alapelve:

y
0
X
Regr i6 p keresése va ok kozott
T e - — ]
£ RN P SRR R

LIl eTE
r

B aEs @ e a ek dZiessar E o ane. | . nemizon -

PDF created with FinePrint pdfFactory Pro trial version http://www.fineprint.com



http://www.fineprint.com

e \F

Yy
CENA |

< F L
AL
,i; %‘
e H

gdtmy Lo R u

RS TN

Chperen

iv c
H -
i e
R s = =
LI e Sy
'
1 Cfndn
3 FETT—
1. T
[ [
i =
d o
=

ke

b B |
o it
= o8 o
v e
= L
e 5
i
-
=
T
i
H
i
H -
' e
wrr

PDF created with FinePrint pdfFactory Pro trial version http://www.fineprint.com



http://www.fineprint.com

[ = DR = w S g

RN
= . = -
5w b i 1

1 G

3 :

A . : .

Model Summary

[ r |
Country of
Origin =

American Adjusted | Std. Error of
Model | (Selected) |R Square | R Square | the Estmate
1 9207 846 845 38,866

a.Predictors: (Constant), Vehicle Weight (Ibs)

ANOVA*

Model Squares | af _[wean Souare| _E

T Regression| 2079737 T 079737024 |1376,806 | 000
Residual  [379148,4 251 | 1510552
Total 2458885 252

a. Predictors: (Constant), Vehicle Weight (1bs )

b. Dependent Variable: Engine Displacement (cu. inches)
<. Selecting only cases for which Country of Origin = American

Coefficients®

Unstandardized | Standardized
oeficents Coefficients

Model 5 |saEror| Bew ' sig

T (Commn) T2 [ 10.73% 13058 000

Veticle Weight (bs) 115 003 920 | ara05 000
@ Dependent Variable: Engine Displacement (cu. inches)
. Selecting ony cases for wich Coutry of Origin

American

Model Summary

R

Country of
Origin =
European Adjusted | Std. Error of

Model | (Selected) | R Square | R Square_| the Estimate
T 895 £ 798 10,045

& Predictors: (Constant), Vehicle Weight (bs.)

ANOVA®

Sum of
Model Squares | df _|MeanSquare| F Sig
1 Regression [8872,390 T 28872390 | 286,154 0007
Residual  |7163.774 71| 100898
Total /6036.164 72

a-Predictors: (Constant), Vehicle Weight (Ibs.)
b. Dependent Variable: Engine Displacement (cu. inches)
<. Selecting only cases for which Country of Origin = European

Coefficients®

Unstandardized | Standardized
Coeffcients Coefficients
Model 5 s | sew '
T (Corsan) 0275 | 5980 1718 050

]
Veticle Weight (bs) 041 002 16916 000

2 Dependent Variable: Engine Displacement (. nches)

b. Selecting ony cases for which Counry of Origin = European
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Model Summary

[ r |
Country of
Origin=

Japanese Adusted | Std. Enor of

3
Mogel | (selected) | & Square | & Sauare | the Estmate
T 4T 708 565

a Predicors: (Constan), Vehicle Weigh (bs)

ANOVAE

Sumof
Model Squares | ot | meansquve | F sig
T Regesson [29570.127 T[ 29570727 | 186703 000"
Residual 12105577 i 158,384
Total 4176630 i

. Predictors (Constart), Veficke Weigh (bs)
. Deperdent Variable: Engine Displacement (cu. inches)
. Selecting ony cases for wich Courry of Orig

Japarese

Coefficients™®

Unstandardized | Standardized
Coeffcients Coefficients

e 5 [sacror | sem L | s
T (Constart) 32,235 9977 3231 1002
ost

Veticle Weight (bs) 004 sa1| 13660 000
'@ Dependent Variable: Engine Displacement (cu. inches)
. Selecting ony cases for which Courry of Origin

lapanese

Variables Entored/Removed

Variabes | Variabies

Model
T

Enered | Removed | Method
Engine

Displacem
ent eu.

Enter

@ All equested variables ertered.

. Dependent Variable: Mies per Gallon

. Models are based orly on cases for
which Gouréry of Orgin = American

Model Summary

Adusted | Std. Enor of
R square | R Square | the Esiimate.
748 4 324

Model
1

- Predictors: (Constart), Engine Displacement (cu

inches), Time to Accelerate from 00 60 mph (sec),
Horsepower, Vetick Weigh (bs)
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ANOVA®

Model squares | o | meansque | sig
T Regesson | 7462899 T 180725 177730 00
esidual | 2515631 239 1052
Total 9998529 23

@ Predictors (Constart), Engine Displacement (cu inches), Time (0 Accelerate from.
01060 mph (sec), Horsepower, Vehicle Weight (1s.)

. Dependent Variable: Mies per Gallon

. Selecting only cases for which Counry of Origin = American

Coefficients™®
e
et | cotans
o ot | e | s
Ty e s T
Hasepouer oo| Cos wr| iee| e
Ve e (65) w| o | sem| o
T o ccsras
mmewncre | ool oo w| sas| oo
EroreDapcerer | iy | oy | asr| o
T Depenere Va7 pr el
. Sectng ny cases o wih oy of rign = A
S
]
i
; —
.
;
o i
Apistnidss g 7 : T

Variables Entered/Removed®
- e
(bs.) Probabit
e
(Criteria:
:
(Criteria:
(sec) y-of-
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Model Summary

Adusted | St Eror of
Model | (elected) | R Saquare | R Sauare | the Estimate
T 547 713 Y

2 sgt 73 734 3308
3 6" 2 144 3248
& Prediclors (Constart), Vefick Weight (bs)

. Predictors: (Corstan), Veticle Weight (bs.), Engine

Displacement (cu. inches)

©. Predictors: (Corstan), Veticle Weight (bs.), Engine
Displacement (cu.inches), Time to Accelerate from 0 to

60 mph (sec)
ANOV®
Sumof
Mode! squares | of | MeanSquare | sio
T Regiession | 7131610 T[ 731610 | 601987 "000°
Resicual | 2866919 22 11847
Total 9998520 24
B Regression | 7360992 2| 3049 | 33208 000
Residual | 2637538 201 10044
Total 9998529 23
3 Regresson | 766,203 3| 2ameras | 2mmee 000"
Resdual | 2532326 210 10551
Total 9998529 23

& Predictors: (Constan), Veticle Weigh (05
b. predictors: (Constark) Veicle Weight (bs.), Engine Displacement (cu inches)

©. Predictors: (Constan), Veticle Weight (bs.), Engine Displacement (cu. inches),
Time to Accelerate from 0 to 60 mph (sec)

d. Dependent Variable: Mies per Gallon
. Selecing orly cases for which County of Origin = American

Coeficients™®
Unstandardized | Standardized
Coeftcients Coeftcients
Mogel 5 [soEror| Bew L sig
T (Comsam ERTTN @ [ 00
Vehicle Weigh (Ibs) 007 | 00 5| 24535 | 00
z 42| 119 3148 000
Vehicle Weigh (bs.) -004 | 001 40| seu| 000
Engine Displacement s 005 e | asrs o000
(eu.ind
3 (Constan) w7z | 19 2476 | 000
Veicle Weigh (bs) -003 001 arr| a4t 000
Engine Displacement
bttt o3| 007 580 | se26 | 000
Time to Accelerate
om0 60 mn geqy | 3% | 07 43| ase| oo
& Dependent Variable: Mies per Gallon
- Selecting only cases for which Country of Origin = American
Excluded Variables"
Colinearty
Parial | _Sitisties
Model Betain . Sig__| conelion | Tolerance
T Forseporer w22 | 0% 1 301
Time o Accelerate .
iyt 00s 26| 82 o 7o
Engine Dispacement -
- inches) e’ asn | o0 283 a4
7 Forseporer = N =3 180
Time 0 Acceleate v
om0 oo eeey | 14| ase| o0 200 513
5 Homsepover FEC I o1 2

a Predictors in the Modet.(Constant), Vehicle Weight (bs)
b. predictors in the Modet. (Constant), Vehicle Weight (bs.), Engine Displacement (cu. inches)

. Predictors i the Model: (Constan), Vehicle Weigh (bs.), Engine Displacement (cu. inches),
“Time to Accelerate from 0 to 60 mph (sec)

d. Dependent Variabie: Mies per Gallon

PDF created with FinePrint pdfFactory Pro trial version http://www.fineprint.com



http://www.fineprint.com

L omipm o

e, - T e -
AT I P O et ST
I
= P
J e
= R Rt
== =
= I
B4 '
R ;
= - ;
N H
N 1 -
s .a -

Model Summary and Parameter Estimates.

Dependent Variabe: Mies per Galon
Parameter Esimates.

Equion [RSque | _F a1 oz Sg__| Constant
Cinear 595 | 572,700 T g 000 | 39855 157
Logarithmic 58| 751882 1 390 000 | 10842 | -185%
Inverse 1659 | 754263 1 390 000 | 363 | 1808017
Power 708 | eaas7e 1 390 000 | 1023877 83
Exponential 60 | 788,834 1 390 000 | 47,300 007
Logistc 69 | 788834 1 390 000 o21| 1007

“The independert variable s Horsepower

Wopm W
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L]

aravn a -

Model Summary and Parameter Estimates
Dependent Variabe: Mies per Galon

T Parameter Estimates

cqwaton [RSqme | ¢ | on | o2 | Sg [cowan | o
Fower 705 | 93357 | T] 30| 000 t0zser7| a3
The ncepender varae & Horsepowr

P2 L ka

f '
1naes
AnovA

Somot

Sowes | ot | wensowe | ¢ sq
Regesson | 31009 T aLess | wmsE| 0@
Reswl | zaam| a0 o
Tow sao| o

e Independert variabl 's Horsepower.

Coaflcnts
Uaied | Saiaed
Coeticors | Coatierts
5 | SaEror | sem | s
Tn(Horsepower). -B36 027 -840 30,554 000
(Constant) 1023.877 | 128,800 7.949 000

“The dependent variable i In(iles per Galon)
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