Le@re 3 - 2 Ox 2a23

« EXAX SsTRIBUTION  <f ﬁ‘(v) arel ﬁzcv)

rmaw«ma WK 4

Given Ya,....Yn independtit widh distnburion YieoN(,et) Lei-n
and o wquUENQ o Tnown ConvTRNEZ AL, LedyeWy

n w W q

%aLYL o N( %\n.;,}.;,' s 2ax _J

i

We howe seen thal 34. ol ﬁz. ore Gneov combrmakhons o Yy, .., Ya o ta form

?31 = '.%ViYL ﬁ,_u g__:-(NLYL
hence B, (Y) o By(Y) are exasi®y Gausson- distihuled fv. (see vs-4)
Horeover, the expression oguw. Tvo eimalory oe thae same we ohTained withh OLS,
w fack, Y Gouson eneor modsd is o spetiol case, lime Gt propeaticy we Compuird,
¢t hotd, .

I powicuton, We compulieal -
A A Y t ___x_&_’- )
ELAJ=P oA 6 ( £+ Ty
L=t
A A >
E[ﬂa]' R var(B,) = S (x-X)

The exat disthlouiions owe thn 3y obToiuedl 03
Q,CY) o N(By s‘(&*g{;;)z))

A g-z
B(ry~ N ( Py ; %(x&—'ﬂ")

. exAcr dismituvnon 4 §+(Y)

A Q
& - -‘I :%‘(Ys.-ﬁa.—ﬂz"i-)

& 3 Chi- squoval wirda 0-2
itispomibabowww % N(Xm-a. Is“ 4

In §ontral, for a KV fiv., Hoo CtpesRL value iS ¥
B[] (v2) o E[&]. D&
henet °i'“" we obTain em unheitdl eimalion e
A T J n o, w2 ¢ 6t
$= 03 E[s*]- vﬁg[ej. h.oxts
anat (-8 'Xl%\-z .
sl
A A A
Koreover, sk 48 posible o Show el Gz.ll_(ﬁug-..)
Choners atse 3 CBep) )

INFERGNCS Atowr [P

We hove deuved tre exesX ditthbusions o) the esmelors.
Wik, these digvibusions we tan T sibbivhcol hypdliness, compudR corfidance Gncervals.

Examples
Tesk: iu,‘pizb Eam Bj=o j= 4.8
7% P:ﬁb Ha: Pi>o
i | ~
Confidence ivwervel, « Bj(Y) wch Yo P (B;(Y) ) Pi) £ 4-o¢ VPjGR
of Gwel A-ot
a A %3
Recall thar = Pa NCPy, V('Fitﬂ whune  V(B)e e‘(-:;+ -%-m)
P’. 0 ﬂ(Pa'l \l($1)) ch’) < i:’: ?)t
(i._a;)i‘ ~ ,;"Ja LE 1Y Kew

62
We neel Ko firdl o pivolol quoViVy.
PivorhL QpANMTY : o Krangormelkion of dre dola (ond, & the poromuRe) whee
divabuxion doel Mol olepmal an the goromda (hence is compllely knaww) -
FMMWQ, 3 i

2 . &

I 2onN(0) and We X7 indlepordnl, Ynen e ~ b, .
(STAWT' s & with ¥ elegrees of freadom )

\a~vtmmwic dxstnb.
 hearer ils Yon o rormel
— ,xﬂ-w"v;xuwaa&taa.mmﬁta

Siree 3,- = N(Py, V((%-)'), Tne Kmpst Conel MOTC inTitive.?) trontfermation 18
= u ~ N(o4) howerer, V(%j) nduols 62 which is unichown

)
A A 2 A ALA S
In Race o V(f;) we uk on eshimole, v( a, = %V(P]) (eﬂ V(pg)*'-'- m)")

. B-B
Ti = T’J’_‘% whal it its divortoukion,
V()

pJ P" NN(Oﬂ-) A g‘
T.. B-8 _  {vep moreaves, Py L
4 - \rr‘x"' - s> T
T

= T ~ Yna

- CONFIRENCE INTEQUAL for Py
P(-t"’li“'% (Ti' < bu.a:,oi-%) s 4-
quantite 4-%‘:
g Uy, divtnb.

B;(1)-B;
P(-tnsiag < BB (buaiog)cime

@)
P(B0)-FiE) tnajeg < B < KO LTE) Tuaiag) = 4
P(pje B(Y)) = 4o

g(i) 3 @ random LRrvel. AR cbsening Y doli- we Co Compulx I3 realivakion.
bawbw&u\vg the ehimolors wiih Thein ctiveXrs.

We obTain, Bye | Tnarja-g \]0(%‘) .

A D)
Ther s P4€ 31 + 17'\.-2-H‘% \1?(%*!- m)

ast

<2

A
Poe By * twaid R [gmr

* HYPoTHEuS TEST ou.(&,

Ho: PisL
e BjFb

N
T = P’,_q_?:i’ b Cnes, (wndter H)
J4B)

T; is o condom voudole. AfUe observing Yu-1dn we Caln compule 8
fealisokion l'jobs,
. fixed griffcana, Corel oc: ot= P(reect Ho | Ho tue)

Poo (151 > tuaja-g ) = =

the ocieptonce replon is

A= (tnai% |, Cwaas) Ra A Ra

$ tj‘*seA = we do neC rRjesk Ho w2

i cjdnt¢ A = we rgeck Ho

- &
3

NiR

Tazy4-3

* p-value
L S e P"Dbdmbba *W ‘more. oxsreme” veluey then tj"'”
oS = B, ( IT;’b \t‘""l )

= 2- K(Tj)lt".Obsl')

Connechion hdiveen dhe two DS % 040 -lbj‘*'l Jesbs]
- xS o D ek Ho ok Guel o J
- xS =5 donol (gek o oF o el o

ln prachicl appicahians, Thes meshods ore wsehut oels @ inwesigorz relanols
eppRicahive. questiant. Fau exempte
. does Y GVOUOTX % hawe o SENHCRVE et an YT
The e § x on ¥ is wummorisesl by e sofhcnl .
Heunce (s quesion cow be formelizedl by the Wokitneal Tas
iuo;p,‘zo - rwt.;{.ur
H""P,,¢o
Indeol the wmodll Ti=fh +Puxi + &
water Ho becomes Yiz By + Ei (x has wo impacton Y) .

INFERGNOS _ABOUT THE WEAN oF ¥ : ' PreDycION”
We dbsave (x90) por izdy-qhn.
Consdir on odditionol wmt dopraved ok a Yolue Xy . We wolG To Mole o preclicron,
cboux the vole Yy ¢ Une respanit vouloble Corvespondlirg W Xx.
The model i35 Yi= Pt Paxi + 8, iLe ELYil = = B+By %
henee Vae BoeBoa + &) with MUy = BBy %,
Th prodicted, volue I8 Gy = Pot Byxx.
= du presiciion § 5 on elimaTr § The paromar piy
If we contlolen he eimoTns %,_(Y) amdk %q.CY), we ohGatn Gle c;ms{u\d;“s
exhmoXor fa.*zﬁa.(l’) of the mean o Yy (i.b'i.sa.f.sl.).

We con WGusly te ditGributian & fn.

- O
;;'*S a“f ﬁz&* = \_(—R‘;'szxi, s YfP&(X*-‘;)

(x-%)
< “wg'l’;. + (xp-X) ém\’; wnee fb,. z i%uaYt with  Wi= g(*k-"'ﬂm
= ?:. (%4(’&*—?)%) Yo

= ﬁ.a- 48 a Gineor Combnarion o} Ya, - Yh
= ;:q- haa hormal distnbusion /ﬁ,*m NCooy o)
A A tineowVy
ECA+)= LB, +Bosal € Brv Paxy= pe  wnbleseat e

“ . |, L, ¥ et ¥
w(fr) s v ( F (e Ca-0ud¥: ) T Z (EeCn-Duw) 6t
S 2 (T + 2we (ke 7)) 62 =
= :.}:—'uﬁ* Wit (%) + ..h_m(x,.-x)zs‘ =
= L6t + 62 x-TY Tt ¢ 202 (e K) Zw =

q
o

g_(a-?)"
= 6% ( L+ _(x____..*';?
W

A t (xs-%F A
S frn NCux, (WO F o) ) = NCun, Vo))

A

= Pa- P oncoin)
Iv(ps)
ACL v(.ﬁ*) Lrwolwes Hae unbunown 6%, MM To WS ve Wave
a.mfo'.fb,', we WhhGule v(.ﬁ*) wicihh \7(/3*), ebﬁwrwz

pa—y 5
fihye (ke LrXl

A
Pox = Mot

N tv\,-z
J g

A
Hence C'opzrformi.npu\a_ mmwmmw made for Pj.
ﬁro«m\p&.‘ o Cl| 80\ ) A
G t € “\];z 4, (x-%)P
* = VN 4-= wt=
‘6 2% 2 ( ;:'.‘(x:.-i)"'
—~—— _
netice thok the further xy &5 from X,
mmamu-‘uﬁ

I | compule wwerol, polnlwise Cls for Vougirg Xy, | ooGain “conficlence bards®
T .- Ceargful : the Cort (4-) oney hotoly
Pa.w.?wtk-)

/

Thexe madodt con bt usdul ©0 Jomaline Prachcal questiont, fou exompte s

Wk &3 o RaPhoble. YT &) values for Y Qx::? - compule Cl fm}‘:

L i3 Mo @ Casondets voue for Y i | obme X=% 1 > megt to! L= fio
l-h.=ﬁ,=f-;xp

(Cl

-

X

xT- A\~



