
F = Y'AY - A(Y'Y-1)

aF-=o =
2Y

2AY-2hY =O

psi0 (A - xI,)Y  = 0 l-&I AY  = kY







do h i ; i = 1,2,...,n ;O Charact&istic  Value ¶lOJ  A
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YlqHi 6 $1 Ai &II  Characteristic Vector dSrOfl+l~EiJfkl  Characteristic Value

VDJ  B &I  B = C-lAC  kkd Xi = cYi  9ZL~I.k  Characteristic Vector 2105  A &WI&J

%I Characteristic Value AillOJ B $JiJnn'l'2

?lqkli  6 A ilZ Similar n’y Diagonal Matrix D f%ElLdEl Characteristic Vector WlJ

A t&&I~tL~Jb’%E~n”or

TlqIl~  7 $1 Ch’aracteristic  Value 2105  A &hWldlJf%.4tt&?J  Characteristic Vector

llQJ A ilt~lJf%.UF4~ A KI Similar ?%J B

ALYl,Y2,.-.  , Ynl = [&Yl,X2Y2,“.,XnY*l Y&l AY = YD

D =

Al

X2
S

x rI

= diag[A1,X,,.  . . ,X,1

Y-l AY = y--&,  = D

vlia Y- ‘AY = D

ST331 391.



i)in Y-AY  = D wdl

IY’AY  1 =  IDI  =  $&..x,

&$?7XU7 Orthogonal Matrix Y L31913llJ'h  ) Y 1 = 1 Y' I= f 1 tt6KMllY~l  ) Y’AY  )

=  IY’I  IAl IYI ‘id4 IAl  =  IDI  =x,x,. . . xn &%~rx-m.mnniiaEh &w&-

~tW.&&l&Xl%J9l?Wl%l  7 &iltvil6¶Jl4~Qt%WlJ  Characteristic Vector

LtAt0lll  Y’AY = D ?lLW¶Jjl tr(Y’AY)=  trD  LbGi tr(y’PY)=  tr(AYYl)=  trA  llbWt

i tr D =’ x,+x,+ ...+~n~U!O  trA  = X , + X , + . . . +Xn  +%wdialG<ia’7  trace 7mmd%-&

161 9 ~fhtVl?l%Jb4R~?8JYCtJ  Characteristic Value

A  = &Y,Y;+A,Y,Y;+...+X  Y  Y ’
n n n
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L&x A2 = AA = (YDY’)  (YDY*) = YD(Y’Y)DY’  = YDInDY’ = YD2Y’

= X:Y,y;+h~Y2Y;+...+h~Y*Y~

Ar = AA...A = YD’Y’

= h:Y  ,y;+x:y,y;+.  . . +ArY  Y’
n n n

ST331



Y  =  81+B,x,+Bsx,+B,~,+B,X,+u

Y = 8,+8,x,+(B,+8,+8,)x,+u
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W’B = WI@  ,+w2B2+. . . +w&$

FJt!%.!lflIA  Linear Unbiased Estimator

ST331 3 9 5



‘Ilq%l$  8.2 ~~l~l~l~~~~~~lslb~l~~~~~  W~~~~f%idi3 W L%-4 Linear Com-

bination 9109  Characteristic Vector &tlGlfl~&j~¶J  Characteristic Value hi&!<  0 “1109  y’ X

8lnm.m~ Y = xp+LJ

LalmaJlatlMlLWl%l~  P +~&Gw%~&~;sros  P $0 Normalized Characteristic Vector llo4~w%l@i?

XIX  &%-&3~~  P b&4  Orthogonal Matrix Id (PI=  P-' SniO P'P = PP' = Ik)

3 9 6 ST331



.

gonal Matrix LW3lZ

ST331





Cov(p$,p$)  =  0  lugnh  i ,  j  d i  # j

kwainna~u~~wd~d 61 p,  ,p,  , . . .

l-k  h,,X,  ,‘..I  hk - j

a%-4  Characteristic Vector &W?W&N

W = KIp,+K2p,+... +s-jpk-j

” (W’i)  = W’VG)  (W’)  ’

= w’[a2(x’x)-‘lw

k
1 p P’IW= 02w’[j~l  Xj  j  j

k 2
= 02c !Li

j=l A.
3
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Y = B,+8,x,+R,x,+R,x,+B,X,+u



sl I
2525),  MU1  204 tW-hJL&JlJYlwd  4 Vector Space
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‘In =jj  =
1

. j = 2,3,...,k
(1-R;) '

9'W¶Jh%  R;  + 1 I,& cjj

A*
l d~ramau  4.4.2 ~m-iiaii  v (pj  ) =

G’

+1-R;)
LmlJil  Cj  j=

1 =

(1-R;) ;I'

ST331 405



Yi = B2X2i+B3x3if..  . +Bkxki+ui-G ; i = 1,2,.  . . ,n

dOYi  = Yi-Y  LLR x . .  =  x,.-x.
31 71 3

;  i  =  L,2,...,n  ; j  =  2,3,...,k

%XWJIXIL~~R~~~L~U  Correlation Matrix 'btihJhl  Iba=~lnaaJnla~belaJg~~l~~~  $I"7LdRs

alJBi?u~apn~~~~~nl*~~~~l~~n~~~  Standard Deviation &IPI

yi x x *
B

Xki ui-”-=
Sl

-2 +B,$  +...+B,  g--  + -
2 s

; i  =  1,2,...  ,n
2 3 k

S
u

1
Judge, G.G. et. al., Op.Cit.,  p.475 LLR:  Webster, J.T., Gunst,  R.F. and Mason, R.L., “Recent Development in Stepwise

Regression Procedures” (The Univ. of Kentucky Conference on Regression with a Large Number of Predictor Variables,

Lexingtw,  Kentucky, Oct. 11-12, 1973). p.37
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I

x’x  =

=

x21 *22 x23 *-- x2n
- - - -
S S S S
2 2 2 2

X31 x32 x33 *-- *sn
- - - -

s3 S3 S3 s3

Xkl 52 *k3 ..,  Xkn- - -
‘k  ‘k  ‘k 'k

x21
x 31 *-- 51-7 -

s2 S3 'k

*22 x32 --- %2- - -

s2
S

3 ‘k

X X
23 3 3  --* _ _*ks- -

s2 s3 ‘k

i i

X
Xgn 3n

. . . Xkn-
s2 S3 ‘kL

2
x . x .x
21

c - c
21 3i

. . . c
x2ixki

e '2'3 'ZSk

x .x x2.

c
21 31 31

c - . . . c
x3ixki

SzS3
2

S3 'sSk

2
x .x
21 ki

x .x

c 31 ki *ki
c ..- c-

s2Sk 'ask

1 r23 r24 '-' r2k

r23 1 r 34 --- r3k

rz
r24 r34

1 r
4k

r2k r3k rt,k  **'
1

= Rx
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/X'XI= X&-X, = i; Xi
i

’ Kontsoyiannis,  A., Op. Cit.. p.234
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bbat " =+k(k-1)
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.

HO ’ Rij,23,..k=  0 VS ‘1 : Rij,23...k#  0

4 1 0 , ST331



k) / n - k

t*  = (Ry*k

8.5 lllT666flQMl  Multicolinearity
0

lll3Ul?fltlJHl  Multicolinearity ~lU1961n~~~l$m"Mi~l~~~~~~

’ fhwm4  4 . 4 2  ~iaxwnQnni-in”iuasue97  R2 R! ttt3: R!
1.23... krl  11
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l dlW SJl.Wi  %U3Jt3,  fl&lflllWdil~~~~fl~~~  (Vh&&hh)  Miil  240-248,  311-321

’ Silveyy,  SD.,  “Multicolinearity  and lmprezise  Estimation,” (Jour. of The royal Statistical Society, Series B., 35)p.67-75

3
Howl,  A.E. and Kennard, R.W., “Ridge Regression : Biased Estimation of Nonorthogonal  Problems”, (Technometrics,

12) p.55-67,  69-82

4
Judge, LG..  et. al. Op. Cit., p.471-486
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f
Alh

Et0 t% = E [ (X,X) -‘x’Y]  * [ (x*x)  -h)Y]

= E[(X'X)-lX'(XB+LJ)]'[(X"X)-lX*(XB+v)l

= E[@+(X'X)-'X'"]'[~+(X'xl-'x'v]

= E[~~B+B'(X0X)-1X'U+U'X(XCX)-1B+UCX(XCX)-1(X'X)-1X"U]

= 6'6+o+o+E[U'{X(X'X)-'(X*X)-'x')U]

= 0'0+a2tr(x(x'x)-'(x'x)-'x'l

= 0'0+a2tr  (X'X)  - 1

LLdP'(X'X)P  = D = diag (A,,X2,...,Ak)  bbflt

[P*(x~x)P]-~=  p’(x’x)-‘p  =  D-l  =  d i a g  (1

Similar ?%JD-l(P  b!?U  Orthogonal Modal Matrix)
Xl’

i ,...,  i )LbWwh  (X*X)-’
2 k

&lfU  tr P'(X'X)-'P  = tr(XOX)-lPPc = tr(X*X)-lIk  = tr(x'x)-'

lid P'(X'X)-'P  = D LEWdI  tr(X'X)-' =trD-' x2,2+...+*
1 x2 k
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ZTZ.  =
3 3

=

=

LLR:: z’z  =

=

=

=

=

(xPjr(XPj)

p;(x’x)p.l
3

‘j

(XP)‘(XP)

P’(X’X)  P

D

diag (X,,h,,...,Xk)

12

x3
‘:

A
j

. . .

4 3 0



n n n
s = c(xzi-x,)'+  c(x3i-"3)2+...+  L-(X&J

2

i i i

n n n
= Pi+  cx2.  +...+ c Xii

i i 31 i

= uaaauuomul~n~u  Main Diagonal llloQWAJ~?fli  X’X L%l&iabS~3  x’s bbAZ  Y

~6%~nl4LLda9jd%~L%.4  Deviated Form VITO  Standardized Form

= tr (X’X)
3

aam’ t r  [P’ (X’X)pl  =  t r  (X'X) bbar tr [P'(x~x)P]  = tr ((XP)'(XP)I

= tr [z’z]  =  t r  D  ~$0  D  =  diaq  (X,,i,,,...A,)

&&4
s = tr(x'x)  = tr(Z'Z) = tr D = X2+X3+...+hk

16&&3s'31fl6X6d~  X’s bba:  Y L%4  Standardize Form &lfl-AX’X  = R, &iii4

3 $~UGI~U 4 4 1 1lR::  8.4.6. .
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s  =  tr(X’X)  =  t r  Rx = k - 1

A,+A,+...+hk = k - 1'

VI% AA
L + 3 +**.+  hk =

A
1 74% 100%

k-1 k-l k-1

ii&= 2 . 5 ,  h,=  1 . 2 5 ,  Ai= 1 . 0 0 ,  X5= 0.20,~~=0.05 WvJi~  x2 j

A3
-= fL.-=  *50

5
1.25

- = - =5 5 -25,
x4 1

-20
x5 0.20 45

.04,r
0505

- = - = t- 5 = - = =5 5 5 +- = -01 nio
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2. Cattell’s Scree test’

’ Koutsoyiannis,  A., Op. Gil., p.423.4
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3. Bartlett’s Criterion

Ho : x = h = . . . not all equal
r+l r+z = hk VS H, : A

x2*  =
A +A

n log,~(Ay+lXr+2...Xk)-1( r+l r+2
L..iXk k - l - r

k - l - r ) I

1 rv
bW6 v  = i ( k - r - 2 )  (k-r+l)
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Y = v^, (P,,X,+P* &+. . .+p2ks’ + v^,  (P32’2+P3  $3+.  . .p3k\jc)

+...+ Tk(Pk2”,+P,,.  x + . . . + p
.-3 3 kk’k)

= (Y,P,,+~,P32+...+i.l..Pk2)X~+(~ZP2I+~~Pg3+...+~kPkj)X
3

+. . .+(;,P,k+?  P
3 3k +..‘+?kPkk)xk

=  i2x2+ii3x3  +. .  .Gk’5,

4 3 6 ST331




