1_
Sample Proportion Sampling Dist: Hp =D and op = ’p( = P)

Popular Z values:

Confidence  Error Probability 2Z

.9 1 1.65
.85 .05 1.96
.89 .01 2.58

& Ba-p)
Population Proportion Confidence Interval: p + z * \l—n—-

e ] ) % P—Po
Test Statistic for Proportion Hypothesis Test: 7~ = I
N
Hypothesis Test Decisions: Alternative  Probability P-Value
Hypothesis
Hy:p >po RightTail P(z>z*)
Hy:p <po LeftTail P(Z<z¥)

Hy:p # pg Two Tail 2*P(Z<-]z*])




1) John Lester, a Red Sox starting pitcher, throws two types of pitches — strikes and balls. In a
random sample of 113 pltches, 73 were strikes.

N=113 ‘p‘ 22 = 640 q,=.3540

a. Finda%9% confldence mterval for the population proportion of strikes to pitches

for John Lester and give a good interpretation of the interval.
fandom samgle o NP usF 460) = 72.998215 e h (1-p)= W3(.3540)7 HO.002215

?iz ?(_:_3_ = .46 258(| “““3“*6): 646 16\
= (L5291, 160)

We are. 99% womfident dhat e trae F"F“""h"” Propom'fm of shrikes
Iown lester fows T4 bekwton 5299 and . T62ls he theows more
S‘h‘ukbs RMM \;L\‘S.

b. Find a 85% confidence interval for the population proportion of strikes to pitches
for John Lester and give a good interpretation of the interval.

The only -IJmnS Yrat C\na S 2= 1.9¢
Led6t 1.9 (J e L} =,046t 0802 = (5578, 7342)
We are 95% confident thet dhe truc ?nPu\q"ﬁW\ ?ﬂ::eov"\fm ol shrikes

Joam Leslor Yaos 15 between .55781.7342; Mg fhrowe wat shrlees
Pran bﬁu\\f,

c. Name one of the two ways to make the confidence interval from part b

narrower.
D) fnerease n
2) dacreuse  Gonfidonce —>  decreaSe ZE



d. Test, with 95% confidence that John Lester throws more strikes than balls. Give a
ood interpretation of Its.
g pretati your results %'Paﬁ.%

i. State Hypothesis: Hb" Pé%
Ha: P35

ii. Check Assumptions:

*Np = 135 = 565215
en(p)=1m3.5 = 5.6

° fumdovn 2amPL
iii. Calculate Test Statistic
* 6Y46-5 Y4
Z = rs el
(‘:3 e 3.\o6M

iv. Find p-value ? (E;i" Qa P(Z> 3\\)
= \-P(ze3.1)
= |-.999]
S.0009

We reect the wll h nJIW,SI‘a i favor o ﬂd
v. Interpret Qk’}'l/laf\)‘e ‘D/C oooﬂjz.\ a5 = 05 M

p-vq\ue,

Suf@mex\'\ el dence o $u3§ est %a‘r ’t’M *V“*—
Po Prepork
e. Are the results the sa e at 99 99% confidence? Why or hy not?

.0009q M | -.999 = ,01901 So wefal to WJF hete.
rTvalue_ A The resulls gre ng T samg,



f. Test, with 95% confidence that the proportion of strikes John Lester throws
differs from .75. Give a good interpretation of your results.

i.  State Hypothesis: Hn: ? <. 75

ii.  Check Assumptions:

. np= 13(.78)=84.75215
. 0 (1) M3(.28)= 28.26215

.nmdwnSmwh
iii. Calculate Test Statistic
¥ .646-.15 ~.\o4

2 == 983
35 (1-.15) ,
(—T______i.__. ouoT34

iv.  Find p-value

27 (z2-1#) = Q¥ (2 = -25531)
B 2P(2£-355)
= (. oosY)
= .0108

V. Interpret

We reée.dv Yne null \'\Woﬂwsis i Favor of YaL altemative
ble .O)POB‘- \-“’lSag‘S C There © sufiount evidone

pvatne oL

o Suﬁes" fhat e drue population proporHovx 05wt 5,



2) Arandom sample of 27 students shows that 18 rated themselves higher than they rated the

-3
o .66

class. - Te— T
N=R1 P =27
a) Find a 99% confidence interval for the population proportion of students that rated

themselves higher than the rest of the class.

c0P:A7(®)=18215
*n(\-$3=627(3§)=‘7 e Hals 15 not 215 so we proceed w cawtion

* fandom Sample

- . o .z_[“‘m
$ii?-(r‘-?‘)': ,_@_,5,_12‘68-“—;.1——
= .66 £ 3406
= (.4326,.9007)
07 of

We ace. 99% confident Hab  bedwesn 4326 and LYo
He population of shudends rated Hromigelves h;‘Jlaer Haan Hha

rest- of Yne class,

b) Find a 95% confidence interval for the population proportion of students that rated

themselves higher than the rest of the class.

Sewme_ as olvowne exeept z=[94
66 * 19 (BB - e e
(.48885, .84447)

Lt

c) (7 points) Name one of the two ways to make the confidence interval from part b

narrower.

I) Increase.
D) Decrease conbidange —7 decrease 2



d) Test, with 95% confidence that more students rate themselves higher than the rest of
the class. Note: You can assume normality in this case, despite n=27<30.

i. State Hypothesis: Ho" Pé 6

Ha.‘F~35

ii. Check Assumptions: |
¢ Npe= 27(5):135 We need 'hfrﬁo
. 0@ 2785 ble 35 is

. mnﬂom SG\MP\Q

iii. Calculate Test Statistic
Z*-'- 66 =5 _ .66 - | 13205
5 (1-5) .096215

27

WA w/ cauwtion
o

iv. Find p-value

P(222)aPl>>173)
= | -P(24173)

=1- 9562
z . o41@

v. Interpret \)\le, f*tde,c,‘( '}'\‘\L V\u“ ‘\.\.,PO\L&SK WA ‘FCMW 0{’ '“/‘L
o\lornative  because -Oilg"\‘.qsr,%ﬁ.
 pevder <
There j¢ suffand evidon. +o swppest that
More shudonds rate Hhumselves kiahwojfm e
Pest of the class.

e) (6 points) Are the results the same at 99.99% confidence? Why or why not?
So we W%\,d 'Fd.-l\ J(_D

,oUl8 > \ ~.9999 ~.0o00 |
(e (ech. T vesulls art

Oitferent.



