Exam?\e, 11 T\«e y\aﬁona.\ o;.ve,raLjQ SCore

for o certain  standardized +test s knewn
+o0 be 500. A SC'LLOD\ district hae a_ random
Sonmlale. of 30 students -}mk& +Hie FesT.
Their scores have ¥ =521.2 oand $=97.4
Te He fofulad'l'on mean scoere for the district
S{3V\.I'F|.C_Ay\_+l7 \«ij\\er +han the national
awexakfse,? Use «= .05,

EXO\M?\C. L A‘:o\.l‘HCQ.I Cﬁhal'lc!o:l‘e. e&rneo( Sé% O'p
He vete v the Previous election. He SusFu_-I-s
s S\LFPOY'JF s less than +hat Hais year. A
Y‘o«.nolom S&Mf[e o~p 2,7"} voters —F.‘na[s 'de'
150 of 4hose Surror'l' him. Ts Here evidence

Had s suppert His year s less +han
SC 747 Use «=.0l.




-*RQCCL“ -Hr\a'l’ in Sec.|0.2 vxo'l‘es) E-xouv\rlc 2.) we.
Yested o \«“:o-\'\«esis aboud o u.sinj +he
b'\nowx'm.\ distribution .

- This binemial test is called an exacT
Yest, while the z-test in Sec. 103 is an
Q_F‘:r‘o X1 w\a_'\'e_ "’LS'l'.

— When the S&W\flﬂ size 1S la.rje, He tests will
PQr-Farm Similo«.rl\/) but with o small sample,
-\—\,\e, Q-XOL_C—'\‘ test 1S were O—Prro':r-iad‘&.
EXQM.?\& 3: A un’.uusi'l‘y ?roroses o PLL+ a
building on land curre_rd-ly used as a
gurface parking [of. OFf interest is whether
-Fmo_ul‘\'\’ OU\J S'l'\ld?-vd‘s -Pe,e.l oli'F'pe_ren'l'ly &Lou.'l'
-\'\r\l ‘broFoSQl. A V‘a.vmlom Sdt.m:';l{ o'p lZO
—Fa\cuH"/ -coum.cl 35 S“—Ffbr"h"ﬂ He FruroSql)
while o sample of 352 shudents found
72_ Su.‘»rer'h'nj —H«\e_ f’rDFOS‘-Ll. Use x=.0S




10.4 Fl'mlfnj Type

Error Fro b ok ||“H€$

- While we get w= F[_T\,re I error] 4o be a
Sma“ num\oer) we would a_|50_ | ke (3 -
PT1pe T ercor] o be firly small.

- Por z-'l‘tS"'S) we can caleulate = for a
5‘,¢¢‘,-(3.‘9_A va.]ue O‘F 'H\e- Frue Pmrqme_'l“e_r‘,
Exom?\el mga':m Recall we +test Hoi M=500 vs.

Hkt/‘l >500 COC\’ x:.os) usfn3 a sqmr[e O-P Siz€.
g0. What is B if the true m is 5157




—.N_?_‘\E: The Larther the Hrue S 1S away
from Mo and inh the alter native rejl'onj He
ynore \ike.ly we  will rej'ec.'l' Ho and the
Sw\m\l&r g wi“ be .

Exercise: Tn ExoLmrl(’_ .1.) if the Hrue JMois
530, show that B =0.1335.

Example 2 aqain: Recall we test H,: p=0.5¢
vs. Ha..’- F( 0.5¢ (o\.'l' 047-‘.0\3 lkSinj o S&Mrlg
of 274. What s {5 it He true P=0.527




Note: % can be Cﬁklc—‘&lcd'&ol Simi ltxrl\, ‘Qbr‘
Wo—ﬁ;ld E”+?—5+S, but Hie caleulah'ons
are s\ijkl'l\/ lonje,r since the RR censists
of Hhe unijon of Two mwl'uoc“y exclusive evesuts,
- The on\7 way +- decrease ﬁ (wLu"e st
kee‘::inj < low) is to:
_.Qonsiole,r an u.PFer-'hu'l +est of Ho'-/-('-:/-‘o
vs. Hat B> Mo . SwrFose we. srea‘-ﬁy o B
OUY cle_s{rul % when M= Mo (>/U°).

What SoumF\& size will we need ?
N._°t%.: RR will |ave +he Lorm -



- This s the S&m?le Size we need to
achieve +he desired o and E

wSinQQ we must cle,'l‘efm;ne_ n \bt'Gbl‘e C_O\lecj“'l‘]
DU Clka‘k) we will have v know (OY‘

Frovile oL juﬁSS -For) G .



’gka?l& i az.ﬁou‘n: We “+e<+ Ho: )4:500 VI
HO\:/'{>S.OO. We aleir‘a RK=.085 "\"\0(
)

@: 0.10 when /‘*:S"S-- What Sa.mrle Size
should we use ¥ We quess o= jop.

Note: The sa.mrle size formula is +he same
—For o lowe,r-"\"k‘ll 2—+€S+} C\SSLLanj /L(“_</Jo.

10.6 P-values

- TL\Q, A Vq\ue d«oS&n Wi“ a’e.+&rmfne_ "‘L\Q RR}
which alonq with the datr determipes

whether “H, s reject ed .

- Butr what f « "U\A&r/consutmer demands
o different (e.'-:\.J mere s—l'rn'njen-l-) ]:ro+ec:|'\‘on
&.3"&.;'\3_‘— mmkikj o T~”:e_ T erpror ¢
(Perhaps vather than )

- OV\Q r&COW\MC—V\&Q‘\'{OV\ IS ‘For +l¢\e' Y—egearclﬂu

+o rc,‘aor‘\' He P-value of +he test.




~Given the observed data and Hest
5""*’"‘5"";‘"—) the F-Va\ue is +the smallest
613\{\\-Picmnc.e leve| +hat would lead o
Y‘eﬂe_c:'Hon o Ho.

- T+ s found l:>7 mlwla.‘l‘fnj He fr°\°“ki,i-’7
ot o\oserviwﬁ a teet statistic

or os the value we
C“A o\ose.rue,

# ——

_ Then yeaders may make +heir own
conclusions about Ho’ based en Hheir own o

* I-P ‘HAQ. F-'Vox.lu.e, iS 37‘9__4:1‘&" '\'L\A:\_ W“f %

T would _ Ho.
*TL He P-value s less than or eq:ml +o
my x, 1 wienild Ho.

_Frfncl'm:\’ P-values
E)(&Mp\e 1 e\gcxih: HD:}-&= 500 vs. Ha* M >500
and the test statiste was:
- A test strhstie tHhat s e_x+re_me,[7
-Fawors Ha.) S©o -\—‘Ae, P—-vxlue 1S




- A rerler wi“'l'\ an K of .03 wouli

H, based on +hese data .

& A Y‘Qﬁua&r lﬂAUinﬂ an ol o‘p 0| woulc‘!
Ho based oen Ffhese datw .
ExaumF\e, 2 ﬂ-j'\in: Ho' p= 0.5¢ vs. Ha* p< 0.56
Test gtathstic was:

- A dest statisHce Haat s ex‘fre.mely

-Fawors Hq_) So e P-—vag[ue; 1S

féx&m?\& 3 ajain: He? Pi= P2 VS Ha: P =+ P2
Test stathstc was:
- A test statishc that s

-Fawo\“s Hx) So +l\e P-va.lu_e 1S:




= Using ®=.05 we would

qunj X = .O"() we would
on +hese data.

4 but
based

- F,Vq,\ueg Can G..lSo lne, CAICQ\G.+QA WLQn ‘H\f_
deet ctahste has a discrete distribution.
EquFle, Zy Se_i_.wlo-?. netes : (De;ngive rate exqm,:le_)
_..w& +€.S+ HO: F:-__ 003 vs. H"L: P> 003) ‘ou+

Suppese eur Samrle was onl7 10 FM—'I'S) -
suppose we osbserved =2 defective Fu'l's.

- Under Ho, our test stahstic Y has «

- A test stahshe Haat i eX‘ITe.me.\y
-G:\\JOT'S HOL \r\e.re_:

- A consumer L\owinj an « of .05 would
and conclude \gmsepl on these olq:l'a..
-Nete: With test statishes \r\awinj null distributions
Haat are t) )C; er F) oeur 'I'm.\oles only q.”ow us o

s?e:.{-P, o ro«.v\ge. 'For‘ —H,\e, P—ua.lue.) L»d' C,DMPUC\'?J'S
and caleulaters -l—\“n‘cmlly r&rar‘l’ the Fre;c_ise_
f’-'venlu-e- for Commeon L\7Po-|-|»\e.sis +ests.




