AP Statistics — 9.2a Name: | 2990 IKEY \

Goal: 1-Sided Significance Tests for a Population Proportion (p) Date:

Right-Tail Test of Significance for Proportions.

Example #1 “Can you be confident of victory?” Jack is a candidate for mayor running against only one other
candidate, so he must gain at least 50% of the votes to be elected. Heading into the mayoral election, Jack is feeling

fairly confident that he will be elected by obtaining more than 50% of the vote. Suppose that a random sample of 100

voters shows that 56 will vote for Jack. Based on a poll of voters just before the election, can Jack be confident of
victory?
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Step I: Set up your Test of Hypothesis (TOH).
o Defineparameter P = TRUE PRoPseTonN wHo VOTE Foz Aeer

¢ Define hypothesis: He-p=0.5
_Wa: 'pY0.5 (Tackwi 3)
* Define your Level of Significance:[q "= 0 05 (correction) USEMWO:_Q%':’UDé R

Step II: Check the conditions for carrying out a significance test to determine if Jack should feel confident of victory
in the mayoral election.

Random: Rendom Semple (5-\-,5-\54) v
T Ave PeupenTy N=100 yolEZs = L
A/OAMAL: NP, = loo(So) = 50 >0
n(1-po) = loo (-50) =50 10"
Step III: Define your choice of significance test: __1_ SAmPLEL ZTEST Fage, P

Step IV: Define Sampling Distribution. Sketch of the sampling distribution of the sample statistic under the null
hypothesis, indicating the mean.

L (aWvoters) v~

e n= 00O « Sketch the graph: ? A lve
56
o P= /‘(D = 05‘0 ﬁ}_/l%

= 0.5

)
TS

Step V: Calculate thc test statistic:
LR L ?'?0 56750
\}?o(l—P») * (-5) o = .20

p— ~—\_‘,______
Cae: [snﬂ[TEsTS]ES: | PRof Z TEST] Po=.5 X386 n=wo 7 Ps

=3 Z=1.2 Bz.56 n=we Pp=OMNS
K_— Pv.we'



PGroves
Text Box
α = 0.05 (correction)


PGroves
Line


Step VI: Calculate the p-value (write as a probability statement):

P-ve\ue = P(1 >l.2.0> =0.115)

L) use Normal Cd¥ (l..?o, ES,0, l)

Step VII: Interpret the P-value. Pobibibrsd RéikeibtbiAL Keigty et a5yt posi. 7%

ASsom NG THE PRofee o OF VoTEes W Ho VoTE YES 15.50/
THEge IS A 0.5 Pro ba'o:l;',’y OF GETNING A SHMPOLE PRoPoation As
"? FAQ AS O.SL OR FuvaTHee. PuREeLY B8Y CHANCE ,
\j

Step VIII: Interpret your significance test decision in context. ( Y pALT> MuST BE )NcLuoe D | )

- SINCE “THE ?Vﬂ[_\jé(o.“SB IS GrEeATeEz |a=0.05 (éorrection)
WE FAIL TO RETECTH,.
= WE DO NOT HAVe CoNVINGANC EVIDEéNCcE TACK

Witk WIN THE MAYee ELECTIoN.
Il. Left-Tail Test of Significance for Proportions

Example #2 Eleven percent of the products produced by an industrial process over the past several months have
failed to conform to specifications. The company modifies the process in an attempt to reduce the rate of
nonconformities. In a random sample of 300 items from a trial run, the modified process producess16 nonconforming
item. Do these results provide convincing evidence that the modification is effective? Support your conclusion with
a test of significance.

o Use the “Test of Significance Template” to work through these steps:

Parameter of Interest

Level of Significance

Choice of Test

Null Hypothesis (symbols and words)
Alternative Hypothesis (symbols and words)
Conditions of Test

Sampling Distribution (Sketch of the sampling distribution of the sample statistic under the null hypothesis,
indicating the mean)

8. Test Statistic (clearly show calculation)

qJ Vv kRN~

9. P-value (Use correct probability notation.)
10. Meaning of the P-value (Reject or Fail to reject null hypothesis)

11. Conclusions (in context)


PGroves
Text Box
α = 0.05 (correction)



Test of Significance Template

ﬁ_ SAmPL € 2z TesT FoR P (Pfam(‘kdﬂg

ol=0.05 €— USE wHeN NOT Giuea £

[English: 1y P — Company llatms 1% Prosects

: FAlL ™ ConfFiem To STMANDA—ALS
Symbols:

English: - wAve THE mobl-FfC«deNS

Hﬁ: Pi.\\
ReDuced TRHE PRoPELWINS

: Symbols: )
j Romcloz_n: Rendom semple C$‘+=4cJ)

.Iu.\epenéen-l-: We: must assume €ach el tun must
have more +haa 10(300) = 3,000 ITEMS.
Normal © Fpz 0\ (.\)(300) = 33710
0~ NG )( ):
?'\ 300 JB_I)/lO

"| Sketch of the sampling distribution of the sample statistic under the null hypothesis, indicating

. 'the:ean: . e Ro
n=%0d
< - ! .
T P‘ 200 = 0.053 o —~ Yy
i ps ol Y3y
- 0.082 \
Formula: _ Plug-ins & Value: /
Felipey = TZowmos = = 1|
J Rl N |Z=-3.4
Use correct probability notation. L 3 B / ?,/.\%%j o
Palve = P('Z.- 3.16) = 0.00079 0.00095

ASSOUMING TRE TRUE PhoboeTioN OF NoNcCoM FoemM NG T TeMS
: s H‘)o/ TWwELe IS onLY A 0.00074 7r¢\oek: h‘-!»)’ o+¥ ae.\-\'u‘né

3 & sample prupoctiod AS Fag Feom QibSe OR Fuartel
R l'ﬂRej-ect null hypothesis ’P\)KEL\[ ey CHANCE.

1 O Fail to reject null hypothesis

o English:
Conclusions Since. Hie ?w\\l& (0.00679\ Y less than o(‘:,O.S)

We “e\i ect Ho.
We have convincing evideace +hat the tHrve
me’qudﬂ ot Aon con-fr':rmfnd items is less “than 0.1,









