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Warm

) AP AKEVIEW Questions

“DATA ANALYSIS 52

A study of weekly hours of television watched and SAT scores reports a
correlation of r = —=1.18. From this information, we can conclude that

(A) students who watch more TV tend to have lower SAT scores.

(B) the fewer the hours in front of 2 TV, the higher a student’s SAT scores.

(C) there is little relatignship between weekly hours of television watched
and SAT scores. ;

(D) there is strong negative association between weekly hours of television

watched and SAT scores, but it would be wrong to conclude causation.

(E) a mistake in arithmetic has been made.

Answer: (E) The correlation r cannot take a value greater than 1 or fess than -1

v
.
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“DATA ANALYSIS3?
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To which of the boxplots can the (D) ECI——F————=
- U 1

above histogram correspond? 0 10 20 30 4 50 6
(E) - == b

0 o 20 30 40 S0 6

Answer: (D) The value 10 seems to roughly split the area undet: the |.1is.togra.m
in two, so the median is about 10. The area between 10 and 60 is split in two
somewhere between 20 and 30, so Q, is between 20 and 30. Finally, boxplot D
seems to best pick up the strong right skew.

'DATA ANALYSIS 51

) . $300,000
C.on51der the following total sales $550,000
picture:

$200,000

Which of the following is a true 5150,000
statement? $100,000
(A) Each year since 2005 the total sales §50,000

has increased. 2005-2006 2007-2009 2010-2013

(B) The average sale has increased during each of the three given time periods.

(C) Itis possible that the total sales per year decreased every year between
2005 and 2013.

(D) This picture may be misleading, but it is still a histogram.

(E) To make sales projections, a boxplot wauld be more informative for
this data.

.Answef': (€) Lab.eling the horizontal axis with different year spans results
in a misleading picture. Taking into account the number of years represented
by each class, the actual toral sales per year could be decreasing

200,000 :
=220 ~ 100,000, @3&09 ~ 83,333, and ﬁofﬂ ~75, 000.

This picture is really a bar chart; histograms shiow relative frequencies through

- relative areas, and this picture doesn’t. A boxplot of the yearly total sales
amounts would oive no indicatine of o tened
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q ‘ ; By the end of this section, you should be able to:

_,( o C) . v'STATE and CHECK the Random, 10%, and Large Counts
W > / S conditions for performing a significance test about a
population proportion.

v'CALCULATE the standardized test statistic and P-value for
a test about a population proportion.

v'PERFORM a significance test about a population
proportion.

Lesson 9.2: Day 1: Are you sure Mr. Cedarlund isn’t a good free throw shooter?

gus@

e\l do %@Qﬁ@\?
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In Lesson 9.1 we used simulation to estimate a P-value to decide whether or not Mr.
Cedarlund was exaggerating about his free throw percentage. Today, we will use a
formula to find a P-value (somewhat informally)

1. We're going to carry out the significance test from lesson 9.1 again. Here is the hypotheses:

W, p= O.%
o
Ho: p<O8
2. Suppose Mr. Cedarlund had several sections of AP Stats and each found a different P-Value

because each dotplot was different. Would it be appropriate to use a normal distribution to
model the sampling distribution of p?

1. We're going to carry out the significance test from lesson 9.1 again. Here is the hypotheses:

Ho: P =0.%
Ha: p<O8
2. Suppose Mr. Cedarlund had several sections of AP Stats and each found a different P-Value
because each dotplot was different. Would it be appropriate to use a normal distribution to
w@odel the sampling distribution of p

Ves | f" Lafge counts Sondition i5 sadiot tecle
Np =2009-40>0Y n{-p)- 0010 > 1o v
b. Are there any other conditions we should check?

2 andom

-/,

10
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3. Large Counts Condition - So What?
We check the Large Counts condition...

Random Condition - So What?

o that e sampling distribud®n

' \ <o
£ will e approc Novm=
Owgl can Vse 2 loestimas

the P-Value

2 cawn onevalize 10

We check the random condition.... 60 W .
+he popud afone
10% Condition - So What?
We check the 10% condition.... \
0 Somp m3 W .0 \<
(QP\QQ\LW\\QV\.\_ \s 0 o

4. Now that conditions have been met, find the mean and standard deviation of the sampling

distribution of p.

5

Just watch
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A basketball player claims to be an 80% free-throw Hy: p = 0.80
shooter. You think the player is exaggerating. H,:p<0.80

If Hy is true (if p = 0.80), then what values of p should we expect in
a random sample of 50 shots?

Shape: Because the Large Counts condition is met, the
sampling distribution of p will be approximately
Normal.

Center: For random samples, us = p, = 0.80

Variability: o, = Jpo(ln—po) _ Jo.ao(;o.ao) — 0.0566

4. Now that conditions have been meft, find the mean and standard deviation of the sampling
distribution of p.

/U\/’} = E - 03
v, - ﬁ?ﬂﬁ . (‘f—o‘\ 00066
P N

5. Use the mean and standard deviation you
found to label the Normal curve.
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4. Now that conditions have been meft, find the mean and standard deviation of the sampling
distribution of p.

/U\/r\: E - 0.3
_ L RAPY

D 0966

5. Use the mean and standard deviation you
found to label the Normal curve.

N(s | o5H)

A

K—Ix

A

6. How many standard deviations below the

mean (z-score) is p =0.64? Label it on the CH
normal curve. X (’%) Og&) Z _ O%OJ'% I ?éﬁ
AN o
2|, -
o <
7. Find the probability of an 80% shooter N (O'(w

making 32/50 (p =0.64) or less.

P(g ?%\>\ \/(/?83 0

PCP < 6Y)
8. What conclusion can we make?
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6. How many standard deviations below the
mean (z-score) is p =0.64? Label it on the O 8

normal curve. N (’% Ob—&) Z _

\)

//L( S N (O'(\
o <

7. Find the probability of an 80% shooter M//

making 32/50 ( p =0.64) or less. _9g3 0

P (2 <)
O(Mo\cé?[r wo =283, O, \]

Q% e SD
8. What conclusion can we make? Loee * U v K

L036b

:,Qo\&}

making 32750 (p =0.64) or less. — e U

P (248 — o003

8. What conclusion can we make? ﬂO‘"\C\CM‘[lO&O«( \)2;?;;){ m?q% S\Dl
. gb‘\w“\\\‘ ) !OO\&B
\O < 0=
Value < oD
(ooct Ho becwssg T

& We hawe e@‘m’@@omvmoj Q\)\dQDC\Q
Pt ™ & e then

E.7 &\th\Ti(
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T You Now hawe the
. on ngh‘r for the

“Porteud on Isolated |
nor mal detrabutian calewlations

N AN

3 D5k
: 4 N -
\Q < f < .(DLD - Do(ﬁn\ Cé{? &00?!6‘() U?PQQ VOVWL‘ ) %b\&

but

{or 6@\(5 Cance Tests

—{\OY now

- ou'H b@ réqu?(@d 1o =how

the Hest stalisthc Hormulal
and Valwes
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You moy ,or ay nét hove voticad thay
+his B oVee a bintommiol Sprvwodion
which cow\d alss be CA\CQ\ANA
pinemio) probolo Nty

Linemadf (n, P, <)

2.
b‘h om & A'c ( 60) Do% ) i
\ tﬁsﬁ(oﬂs

Significance Test for p

InEortant ideas:

OND(T1ON>
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Significance Test for p

Irgortant ideas:

(Randon)
10 )sers <4
( Lavqe Counls

TION>

g, 1o
Y‘(\*Pa\? 10
[

Significance Test for p

InEoCrtDa?\t’idﬁeﬁl ONS TesT STATISIK and P‘V" l\‘*\ﬁ’

Rancton) (e, 05)

| ) e
T TN
np > 1o /U -

Y‘(\*Po\ .)/ \0

~)
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Significance Test for p

mporeieas NS | TEST STATBIKC and P-V

a \Me

M ()‘W) /P\>

L (po
10 )sers <4
( Lavqe Counls

g, 1o
Y‘(\*Pa\? 10

Significance Test for p

a \MQ

mporiant iaeas d ‘V
R NS TesT STATIC and P
Rardon) W(e,05) s =

L (po
103

YRIC
nO*Po\.)/ 10

~ Galistic— taramey

tond De}i o
B f

SU.J%WOQ g
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Significance Test for p

Important ideas: ¢ TEST STATISTIC and P‘Vl“ '\MQ
CONDITION e Rl

@ N( 7 /P\)T/P\> ?’%gﬁé‘hc - W,
T
9 - foll o
np > 1o /d -~ P |

-1 ® 10 B D) \ wlode ?‘\J@\U‘Q
e 0.~ @ Cfﬁi Table A
f ot Jr«zthno\ogg;_

-

Oon3§'\'i0n$ -pa( ‘Per-p&rmins a ‘S{Sni‘?ic«ancq
test ore esSentiodly the some as for
anc"dqncg 1‘0‘5‘&(‘\!‘6\5.

Far infer@ance aoowt a. prepertion , the. anly
d;@e(exm oceues With the LGr’gq Courtts €ondrvan.

Confidence Trtervols e\‘a\z‘{_-%%ge
ﬂ/Y\ e Y\pb %16
n (1=9) 210 n(-2) 310
(L dowx Ynew ) A‘:/;ume hypethesize

Value B corracy
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Check Your Understanding

According to the U.S. Census Bureau, the proportion of students in high school who have a
part-time job is 0.25. An administrator at a local high school (pop 2500) suspects that the

proportion of students at her school who have a part-time job is less than the national figure.
She would like to carry out a test at the a = 0.05 significance level. The administrator selects a

random sample of 200 students from the school and finds that 39 of them have a part-time
job.

(a) State appropriate hypotheses for performing a significance test. Be sure to define the
parameter of interest.

L\o. (Pi OQC) \) = fyue \DVOPOH?OV\ O“C S*UAQV\*S
Ho\l P < OQS who have a '\Dm'r Fime jo\o

(b) Explain why the sample result gives some evidence for the alternative hypothesis.

A 0-199 which is less than 0.5
200

(c) Check if the conditions for performing the significance test are met.

O p
(o) @)y

0= %0{%5:60”0 v 0% /%(25003 - 150

0 -py = W1 =010 900 < 10V
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(d) Calculate the standardized test statistic and P-value.

Ty 05

!5 (1)
6@ 200

= 0 0)%00

(e) What conclusion would you make?

(d) Calculate the standardized test statistic and P-value.

) AP
g 05 Sk
.2/6—(1%\ ?EQ”\

6@7: 200

- 0030

(e) What conclusion would you make?
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(d) Calculate the standardized test statistic and P-value. \
R
Jhp- 009 Ve g |97
i o Z - T b —
@* - .}6_“3\ ‘[@U\
s | 200 "
Ta\o\Q A
= 0.0%00 PValwe g0
NG
p(z<w) = 0%
O'b

(e) What conclusion would you make? B
Bocause the - Value off  0e030 = oL=00D
We rejeat Ha

We \\O\V‘ﬁ Coﬂ\/\mc?\n% QUrldQ‘”C‘Q - 0000

R

—~

Jee your (h§ &l

and

PPPC - Unitd- FRR
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\{OM q@f 3@05 |
At what you practice.

TOR Jhe TTC

ik (6[0”)%7@ you ve-read the quoﬁﬂm and
ook at e Soludions (loth an the yellow puck)
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