NoLnPE Lt : GENHATION

peramett o evamole : R, Be ‘ﬁ = denele with 8'(91,....Pp.°’) = paremels wparr Qs Ry'x Cc,+oo)
cl
dolo.: rardom tampte (s, §n) | covevlaley (xig), %) for it d,qn

podeL:  Ten N(p, 6)  dndepended for ied,w
with e Baxig + ..+ Bpxip

ansiog  fCfetnd = W R ¢ E b(Ri ue®)  wieh o ETP
e keliheod,
L(e) = 'l?: ";'—,—;—c-, s R (g-pi)* §

"
X2
f'c‘
=@

. @)E (M)F eof-10 % Cp-pc?’ } M

- (@) (c‘)'% eap{" 26 & (g% ) }
61- &:k.di.lw-d
" )
e(8) = —;_/e(ar - .;Tep,c‘ iy Z (g xP)

s (Z(g-%TRY
L MR v it

(- 5BY = (3- X8 (2-X8) = S(P)  sum of squereal resioluals

=t

for Pxeal 67 Mmaximiding Gne Cleelihood i equivala To Mimining S(B), inelepenclantty qmvm%t"
= ’é.“;ﬂ:;::‘scg)

Gimilor To The mple Eneor modil, The ML GamoTory are Phe jome thal we ohlain MIKMIRM The Swm of
Muoral vesiduals ( 0kS extimanion ).

Tomﬁ we nerel To telve %3(&)-0

where  S3(B)= (4-xBY(2-XB) =

= T3- X - BTy + BTXXE
= -2 B « Bxxp

confislen: g, (pxi) \m:l:m.tf onylanly
A (PxP) maDnx 1 orRTaras

o P = a Cpxrd

HGI\Q\

‘?ESCE). %(lrgpilfxg + E"m E)

= 0-2XT§ +2axxB

é%%ﬂ)'O \wuw .

> xTxB = X7y Xt (g xE) so b

4 Ty\~1 yT
= P = (Xx)"X"%

To 20lve Ohe equosmion, X™X has to be ww'n,um(inW)o
This is emwured by aswrgton @ o ASencE o twincouiveriTy (ie vank(x)=p ).

MM?«M&M&@(M. IS it & Mindmum ?

¢ 8 . 8
Hession : ,3%521- “&) efa‘%,sef (- 2,)(1'1 4-2,3(‘7(&_): 2XTX IP‘_@ 2 XTX M&hpﬁﬁ%m

n

Recolls 2 is powirie olefinitr, if ¥a o, ataa >e
does o ol for X™X !

arX™xa . (Xa)T(Xa) 30 and tis =0 &3 Xa =0
vince we reuired X T howe full ronk =» Xa=o 4= a=go
S aTXT™xXa >0 =5 {HPXTX 3 pedive defontOe

A
= E:(x"XT")("l Y WW%SCE)

and. The MAXIMUN UKSUHEOD GIMHMATE
A
The meimum @ketihosdl estimalion 48 B = (XTxY*xry

¢« ESNNATE 0{-6"'
e(0)= €(B,62) = -3 g6~ T (3-XBOT(F-XB)

e(B, ) e - T eogs® - ha (3-x0O7 (3-XB)
%* (R, o) « -;*‘,, v (o) (3-xBT (3-xB

2 e(fb_,c’-) £ O

62>
n X A T _ a
S g * a(ay @B (- _ A A
-
(1 At A _ A _ (4-xP) (- xP) _ete
=3 _iz-‘;)a. ["0' -(l’XE) (3"‘9)] = O = & . £
_’. A-’ A - A
L N7y -xp)T (4 -xB
Sy AR KeP (3-xBd7 (3-xB)
- X - L .n&
2(6*) (62)3
?* 2 n _ i&t i} n " e 3
(e} s\ B) lc". 2 = we)r (&) 2‘(':6'{_1)1 @) T a(e)r <© 108 & max

The moximum kelihood evbimalon is 2 (¥-xBYCr-xB) _

n 1%

A
Smienty To The cax of The wimple Gineor Mmoslel, one ton trow Ael 27 i3 blased :
ECZ*1- P &

n
A
-
We Wd‘;’:’! an UNBIASED ephiyvnwoXor % e vouence : 51': (x-xg) <!-x's‘) s _G_TE = L Z"
- n-p n-p n-p

the denofrenelon <8
n - #m&n’v‘ms

= e'X=0

= OLUHOGENALTY beCwern Dhe rejcolisols
anel The columns f X

o if we inclucle Bhe inDrapt X4=1L
€% 20 = gi:=0 =+ 2Ze&:=0 = e=° D the residusts have meon = ©
.mw.,mpmumma
3: "gxﬁ
e X-(x™xX)*xT¢ = P-3

n<

)3

The monx P s :

- SymmelBnc »  PT = (X (XTxY*XT)T = X (xTx)¥xT - P

- idempoter® : PP = X (XxTeFLTXTX (XTXYEXT = x(xTx)IxT - P
P is eoMled the Projecmon tHaTRix  (deloily in The nexC class...)

. ﬂzmc’mmy:dmbsis
2.1-’2‘ = y-xp = $-PY = (L.-P)y

I"®>

The molinx (Tn-P) is:
-s'jmmw&c.z (Th-P)T = Th - P7 = Tn- (XCXTXI'XTIT = Th- X(XTX)' X% = TInh-P
- dodempolent ¢ (In-P)(In-P) = In-P-P+ P* = I“-Q_PQ-P" = In-2P+P : IL,-P



