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Tegelik: Y = 15 + 0.5x + ε

Valim:   Y = 100 − 0.3x + ε
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Vale regressioonimudel. 

 Ekslik järeldus: 

 Seost uuritava tunnuse ja vanuse vahel pole 

 R^2=0,0043; p−value=0,27
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Parem mudel. 

 Tugev seos X ja vanuse vahel: 

 R^2=0,95; p−value<0,00001
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∂β
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β=β̂

= 0

2β̂
T
XTX− 2yTX = 0

XTXβ̂ = XTy. '!( )

*+% $,,"-%./ (XTX) 01 233-,",45 /%%/ /,,$# 46--,17%/8/"##$% '!( ) 9,:#1;

7%./

β̂ = (XTX)−1XTy.

<,-,.+ 209# $,,"-%./ XTX /,=#9% 233-,",4 > %/#=% 1?%"#/  (! "007+7

9%:"/, 7%/2#-/%001,1,988/% $+7#9% .0--,9 233-7$,,"-%./%" (XTX)−1 #% #./%/;

"##-%(

@%7, /%%/ "#:,A *+% 0"/%$# 9,:#17#%7 46--,17%/8/"##$%9# Ax = b5 /%%/ B+;

:+95 .+% 9,:#17 9#%7+C5 ,4,97+C ", .+B+9 x = A−b5 .+/A− "?:%/",C $,,"-%./%

A 897%/","+7 233-7$,,"-%./%" 'A− 01 $,,"-%./% A 897%/","+7 233-7$,,";

-%./5 .+% A = AA−A)( D,/+C "?:#9# 2,11,5 #" /#99%1# 9,:#17 209# 897B+:+9

8:#/#9" $??-,"+7 > .+1, 897%/","+7 233-7$,,"-%./ #% 2-++=% 099, 8:#/#9"

$??-,"+7( E##=,5 .+% 46--,17%/8/"##$ '!( ) 01 9,:#17+45 ,4,97+C 9,:#17

.+B+9

β̂ = (XTX)−XTy. '!(!)

F#%"+7 4?:%$-++"+7# :%11,1= β̂ 01 8:#/#9" $??-,"+7 4,%7 B+:+95 .+%

$,,"-%./ XTX 01 233-,",4( *+% ,=, XTX 01 .67+1+75 /%%/ #./%/"##-%C -0:;

.#$ .+% 8./ 9,:#17( D?2/#$,9"5 %=, β̂5 $%/ ,4,97+C .+B+9

β̂ = (XTX)−XTy + (I− (XTX)−XTX)u,

.+/ u 01 /+4,9%1# n;$66"$#9%1# 4#."0-5 0/+"+C /,$+"% 46--,17%/8/"##$% !( 

9,:#17%./(

*+%7,/ B??C 46--,17%/8/"##$% 9,:#17+4+/# .8/%$+/#=,A E#9=+C5 #" 4,,;

7#97,4 46--,17%/8/"##$ 01 ,9,"% 9,:#17+4( <,-,.+ 9?:#C 9,:#17+4+/# .0-;

-#."/#./ 1?%",$%/#./ 4,B, $61%1=,%7 "#:1%9%/% 0/.+/#%7 B, ,C%"+9#$+/%( E#/",2

98..,$# "6#/"+/# .0--#."/# 40-$%/",$%/# B, 4?:%$-++"+7# :%11,1=+ 0$,;

7+/"#=, "+"4+$%/# /#1%./ #7,/%5 .+1% 09#$# "6#/",1+7 .6%. 4,B,9%.+7 ,C%;

"+9#$+/#7( *%-B+",$# /%%1.0:,9 4,%7 4?9B, 4?:%$-++"+7# $##"07%9 /,,7+7

:%11,1=+7 y;9# '46% y .#/.4??-"+/#9#) B, ,11,$# ., 4,9#$% 2-0=100/%4%=,7#



 !"! #$%&'())*)+, %&--.-/  !

"#$%&"'()*+),

ŷ = Xβ̂

= X(XTX)−XTy

e = y − ŷ

= (I−X(XTX)−XT )y.

-%." '""&#(+)(& X(XTX)−XT
/01*2 ".&%3 +%#)%)* #""'*) )"4*/( $"5"6 )(()

$7&"'* &*'" 5"8+) +")%&%)*/* %%* &01()*,

PX := X(XTX)−XT . 9:;!<

-")%&"3*) %%3)*& &01()&%) $7('* +(#5%&"3", ŷ = PXy 5" e = (I−PX)y;
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yij = µi + εij , i = 1 . . . k, j = 1 . . . ni.

@7*)&"6 *& $*+&8#( βT = (µ1, . . . , µk) 1(..".4 9:;:< 8. +(#5" >".3"$ +%5%/

β̂ = (y1., . . . yk.),

+%) yi. &01()&"2 i. 4#%>()& >0#(& $""&/%)&* "#(&'**&(/()& +*)+'()&;


