30 wplemise 2023 - Crcd

PRERGOVIWTES oF 3TANSNIcAl IWFERENCE
u = MIM“
-5 ”"3"--'|3“
DATA collelesd an
s we extroct a (random) Khe sampte
1 .
e ots SAHPLE o wtS

The obyrvakions o i = §(w)

ITAMSNCAL INFERENCE : We Ly Lo umdervCanal e populotion, Wartrp frem o Sample
We uw proboblistic Tools

STATSTICAL HODEL ¢ om The dofa, We tpecPy a probobi@ivtic Mool wulesl B descnbe a ponculor phenomencn

probo€he modl: Ywpo(y) we drow (Y4,.. ¥n)

wativhcol modelt given (Ys,..,dn), we clefine a L of “reasonebte’ disTnhubons P(y) tlal Coulal heve genealiesd iv
orol oy o recoves the parveaslor 9,(,8.) within ey s
Yo~ Y p(3i 9D ¢ ® < R

Known

(prob. meoler)
eq. 4 =(ds.-9n) hGgWZ o} 2 Somple of YWuders
o GCaugon dinbusion LS o Treafenelote

ronalom vanobple : e ocownire Lhe dolo . The divtnbusion & Y dmbea
- befere. . v o po8 realivarions Fo
=  ootiwed moeel (Yoo N(p€2)  pelR 6 e(01)
MODEL: ¢ 1 oll Gousrien dLvtwhurons
I.nfu-uus we up The dole Xv cdenhfey The elemenT in Tl L thal bell deson bey them.,

we can not recover B, (§)= $(ue, 63)
.l we do Nl have pu-'cd.‘ tnprno.n‘ov\,

ey Y- (y4,... 3n)

Conis of cars pasury in o VOreel
Lokyncol Model i~ Pas (A)

Ae (o 4'”) Ardap .
umd.a&g;..\\ s

- POINT ESTIHATION :  we MH one cLement (the moeC ploutible) within e w0 ¢ 3TN bu aus ?(")
. (NTERWAL ESNMATION  (confidene inlervals ) @ SubWL of reatonalte efemanty; where T wbul hog o krown
oleg res < " cofitina” thel Tre True Remwak Cp) is conlained in it .
o HYPOTHESIY TESTING *

we aSk i§ There is enough evidence in Tre Sompte To olraw conclieions oboul o pord culor
Toloem eAT ('MW&:"'}

PoINT ESTI(NATE

given The WL of Remeks {PCYiO) 3¢ @< R} we wonk T dolenbpy e Mo pleuibee ﬁ(%)
It i3 aclantifrecl ulr'au:k < powentor emek o O ¢ & Ae. f,‘(,) = PC%‘-s)
EsniATE 8= 8(4) is a Junction & e cbraveol values (ceotivarions)
ESTIKATOR C,':)= C::)CY) 3 o funchon o Lhe vandom vouabe

> we Shudy The &¥nbunaon 9 e evhimolor , its expeclesl volue, vovewmce. , ..

HYPOTHEIAS TESTING

Ro: 8€©oc @ e k’f eq. {“‘” 9= 8
{Ht . 9€ O\9, oemosnve hap Ha: O &0

TEST: we parstion Kne sampte tpace info She meu-(a.)“mmcw)w
A Volues f § Cwal WagpesT el Ho id Bruc

R velues & § Lol wuppesl thel Ho i1 folse =  ryew Ho
TOST TATIC : o Junchion of T dola, thel olefines KLhe w0 replons. TCY)
Az{gey + T wppeks Ho |

Re{jey: T wipeds aa-j
How do we durass canclusions ?

I. FXED NGNIRCANCE LBvElL. o

we Quard ogeimT the 4% Ojpe emor :  we fx & Lo a 3moll volue (eg. *=o0.04, a=o00S, otz 0.40 )
ond we derve A ol R 50 Bhal P ryek Ho | Ho is Tvue) is equel Zo o (or o wosT o)

m oher words, o= P(1¥ ppeeror) « P(geR | Ho tme)

Of wurte, the Smoler o i3, T smollr Ry wiet be (I wenl 1P refesk Ho onby §lam feollyy veallsy eonfident )
0. OBSERNED WGNINCANSE teveL ( p- value ) ou°bs

iv s whe probebnly & obrerving "more extrume” wvalues (i.e. more 0pofG Ho?) Mo the oneS we sbperved.
.qmrﬁw@n:s%cm-wm
Ha: 8580 (nght Toie) =5 5= Py, (T21%) = P(TCYI3 t(yo5) | Ho Tue )
Hi: 82 8% (et mie) = %= [Py, (T2 t°%)
.;;mqu is of o Two- Daitd oG
Hi: 84 80 = %2 2min] Pao (T2 %) B(T < v)]
The Two procecuurcs ere re€alzal: i oS ¢ &, Zhen | vyeek o in o fikeol-Covel G of Covel o

CONRDENCE INTERVALS

of conpiolence (4-o¢)

it is a vondom iDrvel C(Y) woh tex P(8€C(1)) = 4-a fo ot 96O

With Erobehitly (4-¢), e inTuvel cantaing The Dine Volue of bhe poromedes, whalierer it is.

Afr we oMpuR the inbervol wWith the doXe (hence, we G o Rxesl numenc inavol), it cthvea covBalns b Due & or NIT.
MM'J MG e anlerprelel W&'\,m&um\dwqwta,

We buifol i fhrouth the wenhRoakion o) o AvoTAL quanmyy @ a function §(Y;8) o #e rv. Y oml Ahe paromelsn &
Such thal TS divOnbusion does nol clepanst on & (henc AT &5 comprelely lnown ) .

Then we ok P the irleuvel (w,v ) such theT 4-a = P(w < 3CY,8) < v ),

With T dota we Compule. € (3 ) = | 0€® : 3(3*5,0) @ (wv )]

G ol velws <} M paremelr kol Given the obwuved ololb., ?.fven.m
of 9 within g (ViV ) inDrvelk .



