_Gfouﬁrfcc. INTERPRETATION

€x's ok with a Emple erample

a & ne3 p=a V] -,
Wi | 1 o N
wa [ 4 1 .
wle 6 *wn L
RS R ry

Our ploblom up To how wad»
| Cook. for The Ghe theX Mnimit%ed the fvudicl disances®,
If we comiden rew The vame unics, but 2 covovalis X end X

al\

Xy Xa %
wi| 1 4 o ‘1 .
wa | 4 2 4 ) (|l
w|l 6 5 6 ] |

We "Zpresnt n Po:nbs in e (PQ‘L)- demensionol space ¢ N P:nﬂ an R,r"‘
¢ v
# uniss # overates + 1 (4)

mmmqmwmmmqu& P eovolaXet o the reyponte.

[n e mutople Qincor wocl uwe Wore YoexPes
whew X=[X1 X2 .. .’.&p]. end the lumny oL P N difengiowl Vectons
—p We QOV\CJ/\-QD?L perspechive on the doXo,; MoW  UNITS ARE T™HE AXES

VARLARLES ARE VETTORS

We reprsent P vedort in a h-dirangional Space ¢ p n-dimentiowl vedors o R
mwdim&a{mmrwmwom fMMmem
U 4

w o z Pe2 n-climenpowl @incowy inclepenclil vecDors
nan N-dimenReal oce

On This spale, We can define Lhe w4 o oll pasihle LiNGMe coMBvATONS of X1 and X,
In owr example the 2 vemors ddunpy o pone (2-div gpase)

= an] Gncow conlnaxion of X1 ond Xy wieL G an DS Plenc
If we cott X= [X2 227, (nxp) = (3%2) molix
CX)~ By x4 + B, 22 the eslumn gpase ) X

C(X) is @ subspece o rn3.;-um¢.nma 5 am M- Pyxy + Py X2 wi® &e on CLX).
For o quen (Buf)= B, 1< XP X o welor in B wuowpoce

In amM, fr an (nxP) melnx Xt [x4 X, ... Xp]
CCX). }/_.l.e R" : A= XE: Pﬂ.f’- - ﬁg; L P Pppﬁ,p' EG R)’ 3
CLX) is the SvBSPACE & R genewaTrel by (X1t 2p).
G p eineorty inep. vesors
B C(X) hat imenpon P

The assumption ef LINGARITY IS equivalsl b o3king Thol T meon of ¥ betomss @ CLx).
When we introoluse §, Ain gencral iG uder et ele o CX)

3
Now, consiser § ond & genevic vedor of TLX) Jo = XB . A:-p

§-XB & xhe diffrenee. heDwan the responie and, thel weclion of CC%). 5

(4-XB)7(4- x8) = SCB) & the quarel. @unghG of Yre Wiferunce

= W‘CQ)MM. in LX), The vesor X?L'ow !-xg mmm‘
> we wow §-XB T be orthoonel To Ax) ( hena §-XE is arvhoponel T the cobumns Xg. xp of X )

¥

A
e=9-M
X4

cex)

X

A A
Inoleeet, l-l-k‘xﬁ is Uhe ORTHOGoNA) PROJSCNON of § on» COX)
-5 1—"E L T(x)

- Y-xB L X fu ot jed..p

B 4e xB e XGOOUXTY @ 3t o XOMOUKT s the prfestion man

'ﬁ (nan), Wmmdihe, KdempdR®, with fanksp
- PT= P Pl: P

The vectar § residuals  £od-§ ~ Py o (TeP)E it o o prjection of ¥ °
<

S 43 The projestion f § on the whipece ¢ R" pupondicutor @ OX): & L CX).
(In-P) is alse o projection mamnx of conk N-p  (iv préjecn onthe spase. L COXO )

= the veclor of fted values i ond the vedlou of Ryiduols & ore orthefonsd . e =0
the vedow & end X ow ofthoponal) £ X=0 @ XTeeo

Xr(§-XB)=0 D the normal equobbn

thanks to the orchefonelity beuween s«w,}-} wWe CON WA

T4~ L (P+n-PY -
« §TPY ¢ YT(T-PIY -
« 4TPTPYy + TCIA-PIT(TnPYy =

= §7§ + eve

( P et CDn-P) dcs,mm&eqdidmm)
% PeP.PP= PTP

=2 ;_"‘_J_ - *i_ +eTe

j=aL£>

or, QUA:M .lua = ui" * “9.."

Conpden o wodel ThaU sncluckes the ierapt + X e [dn Xa .o Xp],  then in e CX)
Mﬁfﬂbmmwﬂﬂs'- int =0 =5 :3.‘(;-0

morewen, dTe= 17(y-J) = £y- 0§ =0
=n7-ny = Y= g
%r's conweler
(!_45)" (!- 4y) = (2—4_'5)'(1‘.-?«9)(1- 13)
= (3497 (TP (3- 45) + (3-49)7P (3- £5)
T 7?; h )

(@) (9497 CT-P)I(3-43) = P (Ta-P)§ - yT(m-PIAF - T U-P)Y * GAT(L-P) 47
- e ~PLT-TPE « G4TL] - TLPL]

() (3-497P(3-43) = Py ~gTPLT - T4TPY +« YLPLY
RN FUER E R FAEY]

> (497 (- 49 = e e §uaT 3G ¢ §T5-§47 - 90F + 3
- e + (§-4507(§- 1)

SR se

Thit is e same decompoRtion el we found in The Wmpte LN

Als in BWis care, we com olefine e Coffiinr o) deferminaion RY + %
Its irBerprefarion decs noC chonge.
Netice Thel we denivesl the odetomposition uwing the facl Thak e =0 le. T20, which
hotels onty § 4€TO) = 8 T modil <ncuoles fhae inTerept.

I} we don't inclusle B inTeraps, in puraral 81T & SSR 4 $86, ond R Cowes i inferprecasion.



