_|__|_-;7 freplic'l'iOn mn SLR

- COY\SiAQA’ a slu‘jl«ﬂy different FrololQM.
We wish 4o predict +he 20-km race
tme for o ;JVLJ(C skier who has a
[0 % - min. +ime Fo exhaustion.

- Hefﬁ Wwe are Y\o+ CS‘HmaCHV\{{_ o -Cu‘xea‘

Wartity (ke E()) but rather
pre \c:Hnj a ry (&” + y*) ot a
SFC.CA.'PI.C VOLlue, X * O‘ID x

- A v\ad'ura_‘ Pre_olfc,"‘l‘on ‘Pormulq. wou.u
be

'Consiale/ Hren Hie Pr&oll'c:h'on error

~ This is +he alf-p-Pu‘ence. behoueen +wo

P.V.'S} So |"|‘
has a distri bution




And \/[‘/*.._ ‘;’\*}:

—'Sfmilarly +o FOLS"' q,rﬂu.mén“‘sj

OL.Y\Ol T‘e,rlmc{nj Q‘z Ly "\’S e.S'Hma,'l'Df‘ MSE}



Hence

Tsolating V¥ 1 1. uddle with
q\ﬂe\ora) we cje:l' a IDO(I-x)%

Pre,o\'\c:\'fon \'_V\'\'QI‘VQL -For N C_DrreSFonalfv}j
o x= A"

[}‘_ﬁt’.—_‘ This s almoest e¢(utivalem‘ to
tHhe €I formula r E(Y) at x>
exce.‘:‘f for the extra “1+" in +he
Standard ervor FM—T.

~Thus a 100(1-«)% T £ E(Y)

ond a IOO(\——OO% PT f- 7*) 1’3,,.-
Hhe same 'x*)

will have +he Same.
but the PL will Le




E'xaLmPleianin: Find o 907,
Fr‘e_ohc.‘Hon in'l‘ervcd ‘gr He 20-km

face “-l‘ wmeé O'F o S k fu w |.+L ‘Hm&
o ex L\QuS‘h'on o~F O % wminutes,

(.10 Madtrix APTproqck +o

L_ine,ur Rexs re.ss iovx

- We have ‘Q;c,wsei on Simﬂ@ [inear
reqression (one % variable).

-'LJ\'\Q—V\ er—re. 1S more 'H\au\ ene. K
vouriq\ale) this s multiple |ipear
Ieﬂression (MLR}. T




— The estimaton resulte must Le
expressed USing matrix notahon.

—Here, %oy s the value of +he j-th
fﬂo{efrex\ol.e,vd‘ vavriab e -(;,,. +Hie (- ohservation.

- This medel may be expressed by
He matri x Q‘L\AQ."HOY\:

where



- The (k+f)x1 vecthr of |east Squ
estmates s Huous:

Result: T, MLR, +he legs+-—s?_u
estmator of E 1S jive,vx lo7 +He -

ares

are s

n-ormqla_:

Proof (on\‘] fr k=1 case):




Note Hiat E&:[%-} and f we get

(¥X) 8= X1 0 be the lest-spoves
e@mh'ons , we 3€—+

which are e,;<ch,+ly He Iegs-l—-—sctuacre.s
ef‘LM-']'!OV\S we derived via differentiation
-—So\viwj Hiis  matrix e_ctuq.ﬁbn for _E

jive_s

- We will not prove i‘l‘} but ‘H«?S -Formu.lq.
old s +Hue for any value of K

E)(aw\fle, l: let Y= jr‘cLo(\Ld.'HOn rate (in '/.)
ot o sample of 22 small colleges
)(\::meol{om SAT score of qcce.F‘f'epl

a.ﬂ:lic_au‘l‘s
X, = per CQF,'-I-UL ctudent eXpenses (in
$10005%)




— See Course weL Paje_ -@n- c{a:ll

and  calcu | ations -

Examrle Z: Fit a a('uqira‘h‘c. re_j"essfou

moolej tvo Hhe ski-racer datx (Se,c. (l.3
V\o‘\‘e,S).

- No‘l’&

- T +he ctua.olroch"c. mode | necaﬂd) or 1

He linear re.ﬁre_SSfDn Su-ﬁpic_i&d‘? We
~ could do inference aboyut




-We have seen that in +he SLR
SQ’H'l'nj)

._I_-" Con ‘oe_ SL\owy\ -pod‘r‘ly &Slly +L\¢L+

~ These are +he <came e_xrre.ss{ons s

we derived for:

- Tw 3e,y\e,rd N ML.R) variances and
A Y
Covariances O‘C -H/\e ﬁ;’s wn”

inveolve elements of Hae (f)\(y’)()"

matrix



