LecKure 4. . oct 1%

STATISTCAL _MODELS

Focus on ReueessioN MoDELs : Wusly the tlamondup bideen, vanobles

I poslicutar: 2 types of Vowebles:
- RESPONSE / DEPENDENT vanable
- e of more  PREDIORS [ CVARIATES/ INDEPENDERT  vanolotes Xo, X2,--y Xp
GoAL+ udyy how the vesponsc s Lng&.wncwb btm CovanalRs
(honce the relanonghip is nol™ S§mmeonc : the vanabees heve differcd votes* )
exompley: ¢ ofaluar how the besod preswre 48 Offe,ﬂ?wl U4 & specthic UneTment,
whie olse coNTOLng for Une irdividials’ cheradenuncs (ope, welghk, --- )
¢ predict the uumber f eloimy  given the nturer's oheroflenthcs
(oge, pal accidanky,... )
= Y: 3(’(1,..., Xp)
and owr goal 15 o Audy 3()

- Ay uywol| the vanobls are obseved, on several ingiwvduels/ Hoh¥inaol wnits
(n i the vumber o observosiows )

- We conwoler ont) 4 responk Vancbee

-T\'N_whu‘ai precunclars is p2d .

The dara. ean ke ofanivtd o o matrix

DATA : malnk : - (ows: insimidurals / wokisrical wnixs
c oumns: vanololes

Cohvacal, sgonte A ard p-ta
b var obe predicxor PR - .-  preolicdion
1 d* X1y X12, .-- Xip
X X - X .
.? L 1 a * the yebmornx ofﬁng. covousXes olone
E .' X34 ... Xap s Callkeol the
’ : ’ : Xe | 2w % ? mvodel, mammix "
L %k X:A K\&, v 7 K;P Xnd o- KM?
n dn Xna Xny  --. Xnp

when do we need, TomUes! ln the apelicanons we ore inlereglzal in, Y
volue th;l& reypone venohle s veG fired., joen Te valiey of the
prodicdavd - thoe § Unerceuly : the rdaxoniip betiveen Y and

(X4y0 X0) &3 Fochagkic  (ner detrrminienc )

STATIWICAL ODELS: aswwme Ul e cogervekiont are REPLTATONG o
RANDON. VARIABLEY —> goal 4Sthe Cudy o whethor and how e LAw of
tre responsic Venaloe is affecteol by the indepenclel verioles i Y w £(3i x4y Xp) -

Common afgumption: the CovanoIRs @re non- tochagne and, measued, withool ervoy:
TS 5 fushfied n expoimental tetkivgs (eg. Pix the dose ¢ the Trealiment ancl Gedly e aulconve )
In cbservarono, ¥udies GALs iy hob potsible (eg. demopraphic/ ecoromic [ soviol Wusia). For
KMPGSGY, the Wiypothess {3 mertmined, with T infurprabiion Uel the anelysll 43
purformed, CovDimomMaLLy on dhe obfrvesl values of the CovarklRs (ie. Y| Xasxa,..., Xenxp o £C3 5 Xapi %) ) .

g e WF ry,
€owercay. for e obwvecl volue

How olo we actuolly bufd o model anel perform W Gmoligsls ?
The FNDANGNTAL STEPS:
¥) MobEL IPSUF cAnaN
9iven he Goat of e Yudsy and the owolloble oloT, Spacify dm,mdzL(atpuviv‘ MW»WM”‘-\""&""“)
2) EesnMATATION
estimale the mecll Poramemrs (unknown quonkivs YT defdn §6) ) on e bavis § the dosenved dae.
3) HobEL CHEDUNG / DIAGNOSNC
are e Wypatheses undertging the model coherent with e dorrved. doin.l Yes: wie We moded,
ho: §o back 13 1) and. pess

1. _FipDEL SFaiRCA‘ncN_

(18) THE RaNdoK, CoMPONBNT

The Ujee f model thak we gpecify Main®y deperdls on the noTire o the vespony. Vanokle
Cemember GnoX we are modeling thre @ow of Y )

RESPeNSE VARIABLS :

T (MW R)) - Gmgmwm’ Lineor model wea OLS (MWW}
QGUMTR“VE/ . L reswon CQLW)
> disoredk [ cowrd® Cwppot No ) —» FPalston veg

nominal, varaltes > binany —5  Lopiwe negrevion (€ medel ), probis mesel  (GLit)
( no ordier Jn The Cunels) ( ontyy 2 €erels, €. presnce [ abgunce.)
.czu&utmw"e/ TS ert than 3 ogois, w onderd, — Lopte g | woutiiromist mealel (LK)
=¥ )\ (9. heir color)

ordind. vanakles
(bne. calejonies hove ot inBinkie ordening, ¢. Yankirgd Co] mecivm [ high  _, Cunvalakive €of/probis medet (GLI)
e mmﬁwlmwlnﬁwlmm)

The Ujpe & responge Vonolle  crives Une cholce of e disGibuution 203 Xay ) .

(18) The RELATMONSHP bamween Y ardl Xay Xe : §()
W i3 drrminie it is dSe called. the SYSTEMANC COHPONENT
we s conwder the caw whet ) (s compllily specified. b'a. a ANTE G of (unkvown) REAL PARMLTTERS 9e® <R, 931 finm.

2, ESNKATE
The eimole procedisre. CONNSCS A0 G—‘!hmak\h; the wnlkthaon peromaRry on the bays o} e cbservedl dbXa..
Once e hmeTe. 8, the velokonthy befween Y and %, . xp <3 CamplelRly lencum..

3.) NodRL. CHETG
Homwsquudﬁédwmw, we veed. W el
o qoodness of PO+ does the modtl 5 the Sbserved doTh well, /
o do we need ol the Convidiasl covenoXRS of @ mort parsmoniasy Mmodth cam ke alefinect (wittouT @ss o fiv) ?

lgmmm;.s highGgWs  same \eirol & pratam, we have to g0 back To Ure modlil speciicorion (ond. chorge,
for aomell, bhe wos Sae Vouebles enfer the molsl, the nuumbur of GWoUlTR3, the astumphans on dhe Cow §)
Then, tre modsl con be uyd for:
~ irfertnce on the peromeXrrs : wndaNGand, the effet o each, CovorleTR
- predickion: glven specific vobues of the comioRs, whe¥ i tne vabie Y7 (corcful with predickion df volues & e Xj outvde
d b dbsaveol ﬁm?(.i.»exv%ﬁm)

So for; We have dendd, the rlaxonghup bebween Y and (xs,...%p) simps 03 Yo $(4 Xe ey XP)
meaning thels Ono clisnbukon § ¥ depunds on The CovouiolRs.

ADDITIVE GRROR TERK
The ¥mpesT woy to iToduce the VbchaWhe compona is To consolen

Y= 9(xs,.-,%p) + &
. u (; emor Torm =
regression Kodhavhc
Juresion
- delryin e -
(nobice: GUHS oo no Pall T GWs kind & specification )

Regresion modsls cam be cRosvfied bowd, on s
1. thhe number of voulbles irwelred

% the Type ¢ Junorion Crking Y ot Xj, jei,.. P

(D NBER o \aRiABLES
1A. number of INDSPERDENT vowtolgees :
e 7SIHPLE® regression @ onby 1 oruole Y= 9(x1)+§
o TWOLMPE® regresEM: P> covoudRs Y= §(xa,.. Xp) +E
1B. rumber of DSRENNENT  vodalles ;
* univanole: on® i wesponse Y
. ussivouele @ e vespong. Ay o e Y= (Y, Yw)

@B&OPR:M&
24, PARAHETRIC : g con bt explesied, Wing a- ANTE number
of [ParomelRny Q:(es.,.,,&,)e@"s R)q, 9
® UNEAR : 9() 43 a paramemnc funchion and 10 43 UNGAR in dre Pafamdtrs
We dende the porameers with P
Examples:  §(x)= Bax
G(x)= PrX + By x* + 9.’3 X
a(= B €opx - By Ix
g(xs, X2, X3) = PoXe + P2 &fXa+ Py e
the poromess Pa(py, By, B) erier eincarty .
Notice thoX The voulolles X; need rot ke enear' We ean Trongorm them T befler fob tn oo

Xy +%3

© Y UNEARRABIEY :  the veloKon iS nab Cnea, bul there is @ Tengformerian to mahe & so .
Example: bhe model Ys Ba.X'2. € is not €inear,
Bul if we Tohe Une Ccfarithum. : QY = eopPs + Py e X + €f €
i ol o e
Y B, % T
& o N~ .
= vz B, + By- X + & Qunear

2 %

@ NoN-UNEAR : it & porometnc huX i £S Nt &neal nar Cincaritolte

EBrompe: Y= PiX_ . g
Ba‘*x

28. NONPARAHETRIC ; UAL paramelur jpace ® is mza.subg.x.’lR,"
(e§- kemet grskon, Orees; RF, spoives | nearsC mlg'nbrs,..“)
GP rgrenaion



