“When dhere are more than a {few
data Foin"'s) ‘HAQSQ calcu(a:h‘ons are_
‘I'Q_Jtious) sSo weé usée So-p‘humre_ (see R
e.xqw\F\e on Course web I""‘j"—)-

_‘_\_;L_i FY‘OPex'HQS of +he LeaLs'P-Sq__uau-es
__Es-i-imc’rbrs in SLR

~Our SLR model is Y= ﬁo*ﬁn?ﬁi+€;)
wkexe, E(et): O .

— We now further assume V(EL).—:G-?—
(-H«e variance 1$ wnsﬁpd-) ws
C“lr€h\45rgj on ‘}L)'

= T hus V(\/L)-’-‘— Since B°+Bl¥£,

=
Lemma: S = i;_(%i_“i)"’____f—_(’x.g—&_)')ﬁ.
L= =)
Eroopi




T'f\eore,mz Tn the SLR moole}) ED CU’\J
g‘ are gn‘o;ﬂSﬂﬂL QS“"‘M‘\—%"S O'p )Bo and ﬁl.
froo-P:




A 3.
T]'\Q,Or‘&h:.' V(ﬁo):-_cooc—'z’) wLUC Cou = 2.%;

~ n SXX
aond V(@D =Cy 0—1; where Cyy = -—SI— :
Proo‘P:




Corsllaey: cov(fu, )= €, where cam 2.
XX
Pro O'P .

- Note Haat V ( §Q auf\A V( /‘?:,3 epLoL\
involve T - \/(5;)) wL\;oL\ 1S usum.lly
unkV\own owuk muS‘l' be &S‘l‘imﬂd’&d'

*R&Cﬁll 'H«\ocl' " ‘Hae S;Vﬁ[e_-samrle.

Situahon, e used to estimate E(Y)
Q,V\al L(SG.CQ

to eshmate o = V(Yi) ‘

~In the regression sefting we use
to estimate E(Y)) and so we use

to eshmate o*

"'Wl\\/ (n—?_) rather +Hhan (n-—l) e dbha
dﬂnomina.’l‘or?
—There are 2 unknown tuan‘HHQS (ﬁo

and F,) 1o be estimated when QSHWL'H'\B E(Yi).



Theovrem: MSE is an unbiased eshmator
of <.
Proof:




NO‘I’Q.' A uy\uw{evd’ ‘Fprmu'k —Far L\"U’U”
c_q_lc_ulqh'on O'p SSE 'S

EXM‘“F[C 1 k‘]ﬁun_ F‘”\o\ V( ﬁ) OU\J V(E)

GLY\A eshma:l’e -Hnese lo\f usij MSE -}-b
eshmate 0"



—Estmating V(B,) and V g,) will be
blS?:pt&l L:)j]r\e—n we Tef‘gr‘m( ir\‘per‘e_nc_e

albout ﬁo and Pl.
The Normalf‘,‘y Assumption

- To Hais Faird‘/ we have ass uMQJ -I-quj‘
i ) E,.,\ are |'r\ale,f,e,wo\e,y\,‘|' with
E(E)=0 and V(F_g)::c"‘.

- We w\ay aJSo aSsSumé Hr\a:,' +1\e E,’_'s are.
norm“y A.‘s-l'ri\od'd (ot.roum:{ He Hrue

reqression line):

“In this Case, sSince \/;:Bo-kﬁ,’xi"‘&;

Hhen ;

~Reeall that B 10 3
wnH'ev\ ae O\B a F’l Can é’_oLcJ« loe

linear combinaton ol +le

\fi’s) So -ery wou ld etéla W
Clt‘S‘h"i Lu_'HDr\ .




Fuur -H«e,r‘mor“&)

L\QS (4 )Sl'mi[q.r
o the result about n STAT S12.

—These disHri butional facts  will allow us
T make CIe and L\YPQ“'L\&Sf’S tests
in the Y"?_jY'Q,SSfon Se-Hq',,\j.

IL5-11.6  T,ferences About +Hhe Bi's

- Tw +he SLR SeJanj) we consider
mference about

where a, and a, are constants.
EXQMPIQS: T+ qo-_-l) a,=0, we have
inference about
-1+ OLO'-'-O) Q,=|} we have inference
Q‘Dm«d"
'-I.'F qo:: l) &, = 'X_*J weé. l/\a.ve, in-pe,re_nce
&\)Du‘l—




- Consider the estmator

'Tlmis s unbiased since

'AlSo)

-F\waﬁiv\j n results from Sec. Il.Y

)

'Ar\o\ i'p +‘/\€- \/i 's are r\orwux”y Jis-lT:'Ld'ealj

-

-l'en é 1S

-TlﬂuS Z = g L\QS

oL

o .
c[iS'fT“lEu‘HOV\ and Coulcl he uSQol 'Por

I‘n'CQ,TQJ\C,P_ Q_\')Ou.'l' 9 ;

-But Q_é:VV(é) ole—ru\als on a
U.V\kv\Ou)y\)

- (‘l"/fatCklly



_,‘L.F we use MSE n Place O‘P 0'2) ‘H\Qn

has o with

- So we coan cenduct pind
CLs aboul an & of interest.
GQAQJ‘«.\ Hﬁpo‘\’\m?_Sis Test Pr‘oce_clu.re._
He  Ha  TestSWt  RR

——

w here

100(1-2)% CI for O=a,Bo+2,B,




Exa.m?le: To test whether E(Yy) c!e,faemls
on X, we test

Perform Hus test wita Hae EX‘LMF[& 1 data
ot o= .0S5. )

A 5% CT for

Tnter Prej'a:l'fon'-

Exercise: Let a,=|, a=0 to qet a IS CT

for Bo (+his is not very senSible in this
e xample , however) .




Gk Lr wm ExPe,c.‘\’epl RQSPonse

- Recall Example 1 date: when X =10.5,

wé 'GDULV\_A a. point estimate o-P E(Y
o be: P ( )

We can get a CT for E() by

|erV\j a, = ) &=

Exan«ple, ?O/ CT for exFed'd race hme
"FDT SkICIS wl'H'\ IO/:. min +Hime o exhausthon:

~With 0% con-QJence)

-Note: These CTIs will be more FF&QISC.
when Sxx 1S 5 1e. when the

SQ\M?[& ')L—VoJuLe.s avre
-See course web paqe Lor e_xqmrles N R.




