STAT 513- Theory of Statistical Inference
C‘A&F'{'ex 10 : H\,FO'\"A&sis Testing

RQCA.U_.' S—HL"HS‘HC.Ql inpe,rence nvolves

u.sinj SOLW\F\e. data Jo wmwake conclusions
about a \arje.r

-In Poin+ estimation and interval
eS+imq.'+'l'Dn) +he joa\ s +o eshmate
a parameter (OL number tHhat
SUMMArizes some a.SPe.c:'l' o-F a- P

- Ln \r\\,fo'H«e_sis ‘\'P_Sﬁnj) +he joal s to:

oP U IGL-I- "Or‘b .

- USuaLlly) +Hais statement s'oe_c_;-@'es a
rar-h‘cul&r value of some ruramd‘&r@)_

EXNMP\C, 1: We E‘GCHAU‘ exFe.r}me.n'}le data

Yo test whether drug 1 yields the same
\p\oocl FreSSu.re, Y‘tolutc..'Hon a S al.ruj 2) on

o Veyea.qe.

EXOLW\I\G, Tz We 3&'”\2{ SQMP[Q alaclu. —l'o +e5+

whe ther +he FY*oFor*'Hon of defective
F‘\r—\-s at «-quory 1s no mere +Hhan 3"/0.




0.2 E lements of a H«jro-l-l«esis Test+
— Statsteal lnypo-H\eses are statements

odoou_"r ené€ or more arameters .
- We have two kinds of hyPo-l-L\esis:
@ Tlﬂf; h\iro'{'l«esis (or

b\\’PD"'\'\eSiS) A&P\O‘}'&J HCL) r&Presa-l-S e "Hqtor‘\j
Hiat the researcher suspects +o he true,
or se&ks evialcnce_ "h) “Py—oue_">

® The hypothesis (densted Ho) s

Pae — of Hq(-H«e_ eFFosH-e.S‘
o Ho O.C.‘-e‘,\ re,rrese,n"“S 'Some_ “Fre,vfous(y ke_lal'
\De_\;e,-(? ”) Yo tatus ‘Luo') or 'qc.k of e—P—F&CI‘.

Examrle. iAjain: The Fmrmme.'l‘é..r of inkerest is:

E)(aamr\e Ziulot]ni Tlae Farame;lfe/(' O‘F :'n‘l'e,res+ 1S




- T+ we 30.+L\&r a set of Sqmrle detn and
it would ke hidhly unlfke—ly_ 4o ohserve

such data 1f JHo'we,re_ true | then we
have evidence aqainst ond N

fover of |

= TL\C \ASULOJ OLF roagc.l\ +o l«ﬂ:o'l'kesis "|'€S+1'nj
s based on a Feet statistic (SOM¢
re,\e_vam'\' "Funt':h'on O'F ‘H«& ddL',"L YI)-.-)%«).
EX"*""P\e 2 Surrose we samPle OO  parts
au\o\ count -\—\ne num\oe.r 'Hf\cd' are ole-Fec-Hve_
Let Y= +he num ber ale-ped‘ive eut of 00.
Swaose, we find Y= 14 defective Fch'Fs

N OWr Soum‘;le..

-Tf Hoi F:0.03 'S -h'ue) Is it imlpossiL!&
"‘b O\DSUVQ | 4 clefed'iv& qui‘s out O'p !OD?
- T4 H.: F:‘O.O3 s frue, is it Um“k?_[y +
observe |4 defective Fou-'i“s out of lOo'?
-T+ our observed Fest statishe is
exireme e_nouj_lf\ ) Ot Frouioles e_via(u\ce
Hat in faet Ho X and Ha\

1S




_The set of values of He st sthstc
_H,\aj \@A ws o re:iec‘\‘ Ho (anol C.onc_lbwle

Hog) 's called +he V”?:Ji?—c'h'og reqion (RR),

EXAMP\Q 2 &jo\in:# 1[4“ \'f 1S  OWUr +es+
s*q,ﬁs'\'{t‘.) owr reje_c:h.On reﬂion should consist

O'F \m\ues o\C M -l—l\q;’r are excessive,\y

~wWe will need a riﬁorous W\Q:H\ool Lor
C,\AOOS;¢V\3 this  cuteff k.

Errors in H‘-]po'\'\r\QSiS T&s“Hn%__
“FrOV;V\SH 'H'\e— Y“CSQ_Q.I‘(LL L\TF.,-’rl«esis H« does

_V:\_?_t \M?\\’ Y‘Q.MDViY\fS f\;ﬂ_ clou\a"" (&S ;W\ a
ma:\'\r\emad'ick\ Proo-F).

-T£ H, is drue 1t is s-H\!l Foss}lale_ +o
obServe o “\"\'ljl'\ly un“kely tes t statistc

value +hat Hlls in +e RR (w‘nic.\n would
cause +he researcher o rg.:ie.d' HJ.
-TL Hy s r&_i&duh when Hy is in fact
true , this is called o

|




_we Se:l- “"F +L\e' re:‘:-ec,"'l'OY\ Y‘Qﬂl'on Se _HAQ.+ 'Hf\e_

Fro\gmloilf'l"’ of a T7Fe I errer 15 Ssome
swmall number o like:

- This value « s chosen by +he researcher

a ':S CAHQ_A '\'\’\C 5

- A occurs when Ho is
not Ee:q;e_c:l'e_ol . vyetr Ho is in fact fulce.

— We Ae,v\o‘l‘e_ the Fro‘oa.'af[{‘l‘y D'P a
T‘-’Fe. errer as

__E?(‘*“‘fl?— Z again: TL we let our
RR = {3?_73, Hhen what is « ¢

"Su_ﬂ»ose ‘H\Q rue FY*OFor‘Hon O'C cle.'pe(‘:HVt'-S
1S oLc’hAo-..ll7 8% (imrlY:'nj H0 19 -palse, ou\cl
we S\«owlol TQ:SQC{' Ho), USiV\J -Hne Samé
RR, what s F?



- kls'ma -H«?S RR, 'Hme, F[T'-’re. I P.rror] S
\°“~+ Hhe P[Tx.”:e, | error] 1S

Some.wl/ud'
- If we C,Lmnje_ Hre RR to, say, i'a . 573
+Hen “3 whll but o« will
E;e,rcise.: Sk:w- Hot if RR = ijZSE here
ol = a.nci} wl«ﬁn ‘Hf\e_ +rue p= 0,08) [3-..:
-Traieopp: < and ?: are -
re lated .

Note: The o lwg of E cle—FQnalS on the
true Farmmefr&r value © The Larther the

Fourame,*er S mway 'Fv“ow\ 'Hae r\\-\” f‘e_juor\
the lower B s ('H«e. _ lke'7 A hat

we won't reject Ho) .




- Conundrum: How +o decrease 5:5 while
still keer{v\j < swmall?

Answer :

IO.'E Common Laf‘j(’.-'SoLmP\e. 'Z—"('&S‘\'S__
- TL\QJ‘Q afre S&VU&.' Common lf\\”:ao'Hﬂ&Sl.S +€S+S
in which  Hie dest ¢tahshe invelves an

eshwmator ot (F,,r [&r'ﬁ& sample_s) has an
OKF?FDX;MN“C—\7 V\ormd.( disi‘l‘ilou‘h‘or\.

_.,C,ons'to\er o test about some Fa.raund'er e)
in which an esthmator é has an
wf‘arox‘.m«:\‘&\y norma | SQMr“nj oliS'h"”ou‘Hon/
with wmean 6 and S‘l‘aV\Olonral error 0-3.

-I_—P eo 1S Some lﬂ‘?f;o"H«QSi‘Z,{A value of @)
OWT v\u“ \/\7’:0‘\‘[«&5@ moo/ [ae wri-H-e,v\:

"D&PenAinj on +he reseArcLL t(ueS‘Hon, we C-buu
have one of Haree Possllole alternatives:



~We need to choose a test stahistc whose
(distributon £ Ho is
‘h’u&> 1S known) so Hiat we can determine
‘\’\'\Q- RR CoYfres Povwlir\j To Somé SPQCi'G'C. =<

~Recall that Ho:e:eo s True )
Hien

has

~The RR will dififor cief:e.nalfnj on whicl,
ol ter native we use :

Exqm?\g (UFPU-Tail Test):

I+ Ha s 6>60) then values
of é (auwl Hhus of Z) will lesd us o
Y‘ejec:l' Ho n -Qwor of Ha .

-So  RR=

- What choiece of k will qive  us
P[Tﬂpe, T error] = « ¢




“let P[Type T erver] -

so +aat

"'C,leourly k:.

- So RR =

Examrle (Lower -Tail TesD: TF Ha i

o <eo) Hien values of Z lead +o

re,_'\e.c.’rinj Ho ' favor o Ha .

- To Frese,rve. P[_T\ﬁe 1 UV‘OV‘] — Of) 'H'\Q
RR =
Picture .

E)(‘\ME[Q (Two—Taileol TQS'|‘3: I‘F Ha s 93#90,
+hen values of Z \ead
fo rejecting Mo m faver of Ha.

- Our RR S'r\oulal be o-F -H«e 'Form
_.No+€_ -H\o:“ c.l\oosinj Fr&svves

?[T\”:e T error| = =« :



Picture .

Common Examples of lmrﬁe—sqmqale; Z - Tests
"?\cca.ll: l,\)rl'l« lod"je SQMF'Q(S)) +Le_ -ﬁ:”owl'nj

eSﬁMQ."(”DrS have mfrroximde|7 ne r‘m«_l
Samp lfnj di¢tribuhons :
Estiwmator (é) Parameter (9) Standard Error‘(ﬁ‘é)

"\.»)‘r\e.n’ -H\Q s+q_nolarol €rror Cor\""k'ms Lmknown
vad-rl’ies) 3ive_,n +he l”"je smFle(s) s
rmSonlee +o Fl\&j A CanSiS'\‘Lm'l' Q_S‘I"l'mad‘bf“s

-For ‘H\&S& ;

- So wé Luwe_ -I—\«& ‘Fo“owl'v\j summqry O-P
qvgi\a,‘ol&. la.\"ﬁe.-samla\e,_ Z"'}"&S'j'S:



Test Possible Test
cxtiud‘ Ho Ho St+achsthc RR

_——

—TL\Q rgrqme:l'e,f O‘p ;n"‘GJ‘QS'I' au\al WIAlC..l/\

o \ternahve o choose avre imrlid on +he
\Dr‘o\o\e,wx auxal ‘Hf\& re_suu-c,k GLKQS‘HOV\,



