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'DATAANALYSIS 52
Which of the following is a true statement? —
4 149
0 2234
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(A) Stemplots are useful both for quantitative and categorical data sets.
(B) Stemplots are equally useful for small and very large data sets.

(C) Stemplots can show symmetry, gaps, clusters, and outliers.

v

(D) Stems should be skipped only if there is no data value for a particular stem.

(E) Whether or not to provide a key depends upon the relative importance of
the data being displayed.

/:::::l: (tg)bSl:emslots are not used for categorical data sets and are too
y to be used for very large data sets. Stems should never be skipped

even if there is no data value for a parti
articular stem. ini
stem and leaves represent should arl’ways bcrpsrzadcﬁi.k PEAESSg st
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Which of the following

scatterplots could have &
resulted in this residual plot? g
(The y-axis scales are not the

same in the scatterplots as in *

the residual plot.)

(A)|..,_ (B)I-_ : ©) L (D)l A

(E) None of these could result in the given residual plot.

Answer: (A) This is the onl . .
A only scatterplot in which th H .
predicted) go from negative to positive and bal:k to ?l:;sa:’i::.ls (actual minus
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{DATAANALYSIS7:

A study is conducted relating AP Statistics exam scores to thF total number .of

study hours for the AP Statistics class put in by students flun.ng the academic year,

and the correlation is found to be .6. Which of the following is a true statement?
On theé average, a 40 percent increase in study time results in a 24 percent
increase in exam score. . .

(BX On the average, a2 60 percent increase in stu
increase in exam score.
Sixty percent of a student”
study hours.

\(~E[); Sixty percent of th .
inear regression model.

(E) ll-ll?gemr:ilm scores tend to be associated with higher numbers of study

hours.

dy time results ina 100 percent
s exam score can be explained by the number of

& variation in exam scores can be accounted for by this

Answer: (E) The slope has the same sign, but generally not the same value,
as the correlation. The coefficient of determination, giving the proportion of
the y-variance that is predictable from a knowledge of x, is equal to 2, notr.
A positive correlation indicates that higher values of x tend to be associated

with higher values of y. .

-

[DATA ANALYSIS 11 .

Given this cumulative plot, and using
the most commonly accepted definition
of outliers, what ages would be
considered outliers?

Between 20 and 25

(B) Between 20 and 30
(C) Between 20 and 40

—
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Cumulative Frequency
n 3
<

Qe/T 0 (@ @ 60
Ages of Employees )

(D) Between 20 and 25, or between 55 and 60

(E) Between 20 and 30, or between 50 and 60 / . S C

Answer: (A) The interquartile range IQR isQ, - Q, =50-40=10. Outliers
are values greater than Q, + 1.5(IQR) or less than Q, = 1.5(1QR). In this case,
there are no ages above 50 + 15 = 65, but there are ages below 40 - 15 = 25.
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Type 1 and Type 2 Errors

When we draw conclusions frqm a significance test we hope our conclusion will be correct. But sometimes it will be
wrong. There are two types of errors we ca

—a Y- acars)
Elnf;,n;'émf rejecting the null when you shouldn O(C;ho“f:'
: ke o Wron oo B -

evrvor Hs ’i’lg{’ghm We make 3 oL,A\g fime

. d
N6t rejecting the oull when Yo Shau
Tmov:[[ I}e a\ﬁd'IVQ hjw’h (o) is true buat

we make a wrongy decision




January 22, 2020

1 f@f Qr\dﬁ COD\/I/Y)CI-% Q(/id@f)(é
ﬁ(\\&bf% % frue When it really 150
ype 1 and Type 2 Errors

When we draw conclusions frqm a significance test we hope our conclusion will be correct. But sometimes it will be
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There are three conditions that must be met for the formula for the
standardized test statistic to be valid—one for each of the three

components in the formula. p

p— po

WJP( (1 = po)

There are three conditions that must be met for the formula for the
standardized test statistic to be valid—one for each of the three

components in the formula. p
W \/ pol 1 — po)
1. The Random condition

This condition helps ensure that p — p,is a good
estimate for the difference between the true value of
p and the null value of p,
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There are three conditions that must be met for the formula for the
standardized test statistic to be valid—one for each of the three
components in the formula.

2. The Large Counts condition
This condition allows us to use a Normal distribution to
model the sampling distribution of . When this condition is
met and H, is true, the standardized test statistic z has
approximately the standard Normal distribution.

There are three conditions that must be met for the formula for the
standardized test statistic to be valid—one for each of the three

components in the formula. p

p — po

3. The 10% condition

This condition allows us to use the familiar formula for
the standard deviation of the sampling distribution of p
(with py replacing p) when we are sampling without
replacement from a finite population.
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One-Sample z Test for a Proportion

Suppose the conditions are met. To perform a test of Hy: p = p;, compute
the standardized test statistic

P — Do

®
Find the P-value by calculating the probability of getting a z statistic this
large or larger in the direction specified by the alternative hypothesis H,
using a standard Normal distribution.

H,:p>py H,:p<py ‘P #Po

AAA

-|z]

One-Sample z Test for a Proportion

Suppose the conditions are met. To perform a test of Hy: p = py, compute
the standardized test statistic

P— Do

Find the P-value by calculating the probability of getting a z statistic this
large or larger in the direction specified by the alternative hypothesis H, -
using a standard Normal distribution. mus

Hy:p>py Hy:p<po Hy:p # po L dbub\e “\Q

SN N e

=zl

P(z<-\3 OR Z>12)

— Q \D(Z>|3>
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Today:

Use the 4-Step Process
For Signicance Tests For a proportion

just do the State and
Plan steps for now.
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But first, let's review the reasons for
the conditions once again.

According to the National Institute for Occupational Safety and Health, job stress poses a major threat to the

health of workers. A news report claims that 75% of restaurant employees feel that work stress has a negative
impact on their personal lives. Managers of a large restaurant chain wonder whether this claim is valid for their
employees. A random sample of 100 employees finds that 68 answer “Yes" when asked, “Does work stress have
a negative impact on your personal life?” N =0.10

State

[Define parameters, Show evidence for H,(show the statistic), Hypotheses, and significance level, a]
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State

[Define parameters, Show evidence for H,(show the statistic), Hypotheses, and significance level, a]
0 - true propecrion oF emplsyees who Say yes about Stress

Ho" p::.'15 /éa@.:.(b? = ,\O

evidence Ffor B,

Plan [Name the procedure and Check all conditions]
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Plan [Name the procedure and Check all conditions]

One. Somple Z Yest for p

S‘Ramdom S

w hat =15
randem Sample Agsumad ¥ tovies 106 (-9 10 Y
of 100" voo £ & (3 SRt ) wols)=15 °
il v’

Do [Give the sample statistic(s), Calculate the standardized test statistic, Find the P-Value]

For test statistic: General Formula, Specific Formula, followed by numbers plugged in, then final answer
—
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Do [Give the sample statistic(s), Calculate the standardized test statistic, Find the P-Value]
For test statistic: General Formula, Specific Formula, followed by numbers plugged in, then final answer

“SAandard. tag star = Statislic — pacamar n@, A3)
Py =8 =
7= £ -7 Nz W2
pb(l—-PQ .
?,.Vo.\\di [0
i “rova At 07
62 — 0715 22 22
o - __'\ 62‘ Q_-‘\'oi\ : 2

. - 09
VEE= g (05 = =

Do [Give the sample statistic(s), Calculate the standardized test statistic, Find the P-Value]
For test statistic: General Formula, Specific Formula, followed by numbers plugged in, then final answer

Sandord. tag star = Aatistic — pacamasl N(_.@ ,""‘3)
FI; =.b3 ;ﬁewo(
Z. P # -R L2 .02
?°(l-%> \ve.’
5 Eoiehi o
66¥—o15 62 Q.-‘*“\ 4ast

VEEE 2oy = 22
\9@ <-R)=  oile

9<g< b2 OF Z?\.GZ)
| - 1(\0%%) - Jg
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Icondllde [Make a conclusion about the hypothesis in the context of the problem, two-sentence structure]

Condllde [Make a conclusion about the hypothesis in the context of the problem, two-sentence structure]

"% Gince .1092 >a =6l we L£a) 4o Yajectr Ho

There. 5 net aenvireing avidence +hat the true
‘3 proporiion of employeas whe say yes about Stress
Aiffess from p=015
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AP® Exam Tip

When a significance test leads to a fail to reject H, decision, as in the
preceding example, be sure to interpret the results as “We don’t have
convincing evidence for H,.”

Saying anything that sounds like you believe H, is (or might be) true will
lead to a loss of credit.

For instance,
it would be wrong to conclude, “There is convincing evidence that the
true proportion of employees who answer yes is 0.75.”

And.....

don’t write responses as text
messages, like “FTR the H,.”

“CC\II\ TO (Q.SGQT
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Next exomple

but tHts Hone

You will have revolving partners,
meaning a different partner for each
of the 4 Steps.
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After the “STATE” step, you will
rotate to a new group to do the
“PLAN”. In your new group,
compare your work from the
previous step to make sure there is
agreement....and then work on the
PLAN step (but no more than that).

@Q\/\/ @ CCWw
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Each person brings their own paper
to the next group for the next step|.

You will rotate again for the “DO”
step, remembering to check the
previous step first.

Etc.

Only work on the current section!
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Example 2

Does California watch more Netflix? A recent report states that 55% of U.S. adults use Netflix to
stream shows and movies. An advertising company believes the proportion of California residents
who use Netflix is greater than the national proportion, because Netflix headquarters is located in
Los Gatos, California. The company selects a random sample of 600 adults from California and
finds that 360 of them use Netflix. Is there convincing evidence at the « = 0.051level that more
than 55% of California residents use Netflix?

State

[Define parameters, Show evidence for H,(show the statistic), Hypotheses, and significance level, a]
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State

[Define parameters, Show evidence for H,(show the statistic), Hypotheses, and significance level, a]
p — true PVOPOT*(OV‘L & all Co) . vasic\erﬁs whs use Net{lix

Ho: P =06795 @:1’(%::0.(0 A = 0.05
Ha P > 085S

When making a conclusion in a significance
test, be sure that you are describing the
parameter
(the proportion of residents in California),

and not the statistic
(the proportion in the sample)
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Plan [Name the procedure and Check all conditions]

Plan [Name the procedure and Check all conditions]
One S0mple z test for P

“rardom Samp? w0 41z
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Lb6(55) =%%5 210 v~
bm(.q‘%\ =727 > oV
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Do [Give the sample statistic(s), Calculate the standardized test statistic, Find the P-Value]

For test statistic: General Formula, Specific Formula, followed by numbers plugged in, then final answer

DO [Give the sample statistic(s), Calculate the standardized test statistic, Find the P-Value]
For test statistic: General Formula, Specific Formula, followed by numbers plugged in, then final answer
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Do [Give the sample statistic(s), Calculate the standardized test statistic, Find the P-Value]
For test statistic: General Formula, Specific Formula, followed by numbers plugged in, then final answer

ord. tam - Stalidric- pocomehat NE@,
’é\ =0.0 amos | &P Shigeov _Q‘

A —-% Z 46

Z = —_—

‘E % (-7~ B AN AN
i e A =%

p(zz'z,%):l - ,49% =< 0.00%]

oﬁ'l&?)

0. -0655 N WA
____———ﬂ_’__é_ = L VNS
&S (MDD
Al

(7o)

-

P-\Va\we
f(zv 2d6) = 00k

Conclllde [Make a conclusion about the hypothesis in the context of the problem, two-sentence structure]
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conc‘"de [Make a conclusion about the hypothesis in the context of the problem, two-sentence structure]

Hacause. the P-Value 0.006A < o= 0.05 , we veject Yo

o 'ﬁ\eve. p_ convined evidence ¢ho¢ +the -\»ru«‘o. P:ropwr‘hos -
of o\ ol ferma Tesidents who Vo2 Nabhix 15 gres <

'\)f\af\ 0165

, _P\rop Z\TesT
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1-ProrpsTest

FO:.55

288

ns -

rrorErn <r1 EEN ipEEEE?EESL

Calculate Draw =2 451829872
F=.HEE9115184
P=. B
n=68A

AP® Exam Tip |

You can use your calculator to carry out the mechanics of a significance
test on the AP® Statistics exam. But there’s a risk involved. If you give
just the calculator answer with no work, and one or more of your
values are incorrect, you will probably get no credit for the “Do” step.
If you opt for the calculator-only method, be sure to name the
procedure (one-sample z test for a proportion) and to report the
standardized test statistic (z = 1.15) and P-value (0.1243).
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For now, | expect you to use the calculator
program only to:

» check your answers on the "DO" step
« or to help on M/C questions

See your Unit 3 PPC -FRQ
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