SDS 387
Linear Models

Fall 2025
Lecture 16 - Tue, Oct 23, 2025

Instructor: Prof. Ale Rinaldo

° HV\/3 Cs q)(.l-t\. ﬁbv ’Hmz d?/H“x {v\,e/‘{‘blod, a‘u.e%‘h_pw\ 7@;) need

+ vare Lenme 2-12 i ou der Vesu TS boor .

’
Lt R: R* 2R o Rl)-o. Lt [¥af =R

e
ke & §epuedca 014 foudaom eSS s A Xu —~ O_
me ‘74'0>9

/

S R) = e (”h.,“P) pan RU%) = ap (1%l

¥ 3 hes
o RO = O (1) 4w R(X = Op (i)

Let™ s fb-wﬁ,(i\, e Pmcg- of Lo pT‘O]zc_{\/DV\-

M@- Wor dlev V““() -§ iy e pTQ)"ed\oV\ 4 T oo %
b D S¢S e L E[GE-$)sTeo

< T, sy =0 ¥se S
ovthogonsldty (D



A
-

Ths P‘('a)_qv_::t\fbﬂ Q unfttuﬂ- w the gene ¥ S o awsfler
prajehim  Fhen Ké\ fé§’)»:cs3

I 8 coitainy  ths  ~oagheuit Fanchany Thain,
ELS] =T ad  cov (38 5)=0

¥se S

Whexe T ond & ove. VTS o Lo and S B
veckor 3 peer

P/ Lot e we clow ool of  orfhuqueldy hilss Heq

[

S i e omMgue pvq,‘af(\,oq .

§éwgf“‘4 £&-‘S
%V\_ ’VP&&R ’VS < 5 ge5

o % E[@"é"*s)ﬂ - & [a-3)]
¢S

£ Efs?] - 2. Ef @5)s]

g/\pfok <§ N a_ PTQJZL‘:(\-%W- C—M ‘% :
) ]>

\

Thes 1S A Pe-’ff"'{@"’l'a\ & et hes fj‘qrcj ovbave_

Te P - XA e 2eros of— s ‘PM@QQUJ— e
L= end oz E[E@SDS
ELs]

Ly  toefor EL @E)E1=0  aud
@

smce. S 1y aqenere , e offgouelify  conelfiam



(S SeJ’('\_Sf I‘ZO( .

If- 8 confoany  The  congtont 'fKM_Cﬁ-Q/)Q Fren | éj
o T §g 6.l A
39 3 E[@‘%) -clrs yeeR

L £(1] = E[%l

,@L—L&—ﬁ— Rﬂ’“\ﬂﬁ oVe Heprem for PSS

gl - ELS] « &[E-8)"(

Yovbian, Ixly = mR te gver w
(T — a Sy r dTs it
olirect wom
deovlv(om’nf)b\
_[—er

mast  jopartend Ty of L2 projecty
'S Fhe.  conditl oued expe{ellon SeppRe
¥ owd K oxe Lo rowkem Vewolles owd
lef
S Jpex), A e rehiten, o
e Z;Q(X)Zﬁkm E
| et 1o 7(’tv~d- Tha  foncton 9 st ﬁ&(&)mz<@

ownd E[ &— g[&_))zl < ff:—[@: ffﬁ))(l



for ol feX) € S,

Tren qCx) = ELVIRL . Ths oy Ao fepue
x —  B[Yix] sehsfier  fhe  ovthogomeliy condm
e[ LT poo| = &[4 ton]- [ st
!

\Y

an #C-) . = 0O 6\3 Lo @Pv‘(‘erd’to’
B Jax))ac gxpesteiion

Gzzzu?[wxmz] < e(alrix]] :E[M<ga>

52 codfumn]  Temiey

M_ s Condibanel szxpec'(efho”'  well ~dafinel even
withe et oo sesowd  wymedl. n TS coxe
te  dePinnd  cordrbon 8

FE_[V Uxead | = E [ﬁzf‘uﬂ 12&@«32

oMl st A



2 LINEAR ReEGREs=SWN

(reviefod egressvn se:fﬁnag .

jepet?

YR pons= v \/ vmv e«\s:[‘& r\r- m—f ¢ w{e\(e%"t
veJ(LOJHL

. c:ore:(L&h‘f X Y O vew Rd

- priegendent
' Vo-\'\o-l/ll&

. e
B n,‘f-plb“;b({ ‘«9 ] OUV %qe._[, L% "f\D —[Md,e/{ 9 ‘29\(]4 0 y
Ve.sl\&-fo“J

iy X
Assomitg b end X hewe fuak Second mevedts
( E[V]<a  ond
sk :m/'@/zfm)gx_mﬂz
- E[XX) - &K @61y
mw} ths  con b2 ocst ey ke
e of  fimdiay  or  medelny o fundher

p
2. R SR ek

N [Q‘ ]O(’&)-)L z 4 F/&mvv\'l;;.



Hierseby  of meq&e,t{/v? s_sgump’t\on

Aﬂ"\"’ghf’ & ﬂ\m’vﬂ»‘JL ‘F"('e@ G{ppmoeﬂ‘.

Y - ELNX] « C%M‘wxl)

N

\II ISy evreY

hest appfoni mellan
of ¥ wuing X
The_ ‘F‘M.Gf\hn 7_@1}24 — ﬁ[\“x:%] iy P
g pondhon . So My 0= B

Y- {7(R

s1gnadl 2y

Popartest © oy g []) = el ()- ﬁsmlx])} o

\(
/\q,jﬁ)‘{‘mL MVF&@I&
propely of- £

any ﬂlwﬁ) £ | = oo [+GysT) =0
Hy or’ﬂwgomoil_@

Le Reanvacric Ths does st o
s {Jm( x)

©)



S]csbmmL + fn/‘epev\de‘ﬂ_ W2 Sy Ron nen - peyerreives

= QU

Y = f0x) += whoe  EL] =9
oA X

dhre o lelonge o (logge) s of uncha
s s LY cetfouin Pmpe\"hoz) - T‘-A Pqu\Lbj thaye

pcfans  exe  essend T be paoail

Podr ecrene reﬁ AN Y

Elc]=9

Y= Q> s
T« X i &=0

were  f s o funcklan holunying Fo o povouslire
eSS ie. SV PPN T VOSRY PLS G

/

poroclizd by o poeedtr B8 € @< R

fo regrasson Fanchan o £4% gare ¢e®

Linesx  rearessan .
Y= f3(X) +2 Ele]=0  XAE

@



~ w
wlere fe' (R) = x4 ) with

d
3" semin b . b @ <R

Reere o Ao ol foran gt TN ga oyt
trot- e —Fwﬂ' cparvinet= o4 X 5 o
consheid | S0 L. In the  cop

J K
for (x)= BT 4 = B X4

)=2

We @J@Jlbﬁ M o dene en ;vyw " Y our
mcad-z/ , To ek SR of ANOVA m,w,ov,mh
omd  R® gefiche

MLS—SPZ:}{M@{, mmie_LEle ; You ore A an e—rﬂvm,%ﬂhL Séd-l\vuj

Tt o pexe\mﬁhc onagel oM Covyy o Mﬁa}’—eﬂﬂg
on Swne well- defracds " prgecon ,asl/ﬁmi"fa,

The fncd -K Seﬁ/‘fb ~ The  cpuovele) o< dafumingNe

c 2 Tosks - D Tredichm © wa wowl P oregict o
e, s o vepponse vexislle,

5 Yraw y cm'vm; o nesw  Ehenes_



.DP e c,o\/eSAx?j’Q-L X nes |

ke  shserve X/\,exu ol woulbf
b t»  predef Yo

S'j\@"“m E":pi[a/],cp\ an ‘QV\ Fhe_ f:;'Vbq—r-\ ‘D@-\(Q{WE&V
inde¥ ny e ey e\ o r?vwf\\o\'\ ; or  Tha

Py@')“ ADV\ f.&VM\Q:fQ\" ‘VQ Hral /vLon’ N
mis -5/99';;‘74[224{



