Math 140 Stats, Fa24, CoC, R Erickson G d TEST 4 (Ch 134, 93.4:11.1-3) Name: K é\(
(0 ¢ S e,
Try to keep your work on these sheets. Show or explain ALL work for full credit. BOX in your
answers please. DATA TABLES are on the last pages.

@1.3: 10 pts) Secondhand smoke: A recent study compared the heart rates of 19 infants born to
nonsmoking mothers with those of 17 infants bornmothers who smoked an average of 15
cigarettes a day while pregnant and after giving birth. The heart rates of the infants at one year
of age were 20% slower on the average for the smoking mothers.

(@ What is the outcome variable?

v Hact Rades of wfants.

(b) What is the treatment variable?

- S%(D’\A/ lN[V\CL Swo e

(c) Was this a cohort study or a case-control study?

z Colior {cage, mfm(\d Waans ¥ on mn.dmmﬁj as [ ij
(d) Was the study prospective, cross-sectional, or retrospective? l/bf_o‘H/lef s 1\95/“0

Z rejrws’peoﬁ'm {(ooléiwfvmp@{’\(

() Could the results be due to confounding? Explain.

Susoltihg weo thes ey wot tare Fov—theirdiehs either.
0 Yes — wother s daets Wiy condlpule

' :](1.3) (5 pts) Eat your vegetables: In an observational study, people who ate four or more servings of fresh

fruits and vegetables each day were less likely to develop colon cancer than people who ate little fruit
or vegetables. True or false:

(a) The results of the study show that eating more fruits and vegetablesour risk of contracting
colon cancer.

z Folse - Howw&f, Hue ppl who o Jcrw'%et}hx alsy L@/ losre

lanctr.

(b) The results of the study may be due to confounding, since the lifestyles of people who eat large amounts
of fruits and vegetables may differ in many ways from those of people who do not.

3 Tt - HC&«MV whers may wo,tauf'/mﬂi/sftsﬂm@(
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KEY
Math 140 Stats, Fa24, CoC, R Erickson TEST 4 (ch134,934:11.1-3 Name:

] 3.[;1.4: 10 pts) Specify the main type o@wolved.

(a) A bank sent out questionnaires to a simple random sample of 500 customers asking whether they would
like the bank to extend its hours. Eighty percent of those returning the questionnaire said they would
like the bank to extend its hours. Of the 500 questionnaires, 20 were returned.

y Now ~ R&fmx;(, Bras — i}e\g{)ﬂk (,.)"La m‘F\L&L {o Parf\‘c.Y)ah

(b) To determine his constituents’ feelings about election reform, a politician sends a survey to people who
have subscribed to his newsletter. More than 1000 responses are received.

g \fo\um’ra/r-?r R&ffﬁ‘nu Bias - Pﬁe(y(l. chose +o Pp—h‘m‘poil. [e)oih.'cmatacl )

(c) An e-store that sells phone accessories reports that 98% of its customers are satisfied with the speed of
delivery.

2 SelR ~TntecestBras - POHCrCA];VS drive § veston s M —le/mj

(d) A sign in a restaurant claims that 95% of their customers believe them to have the best food in the world.

s W ~Tuterest Bias -—?o(\ crtabocd e ‘A"‘i"“{’ﬂ.’*—f (v\"f"«a'r

(e) A television newscaster invites viewers to tweet their opinions about whether the U.S. Congress is doing a
good job in handling the economy. More than 100,000 people send in an opinion.

. \fo\\ﬂ“w K’X{LMBM - Pﬁs{deuwu_.\(w pa-/‘ﬁ\uyl‘»v&
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(Ch 1.3-4,93,4:11 1-3) Name: K E

(9.3: 10 pts) An antifungal medication was applied to the skin of eight adult subjects. One hour later, the

amount of active ingredient that had been absorbed into the skin was measured for each subject. The results,
in micrograms, were:

Math 140 Stats, Fa24, CoC, R Erickson TEST 4

213 188 207 119 251 S61 281 305

Construct a boxplot for these data (use Statdisk){ls it appropriate to perform a hypothesis t@

NV ’
"’—‘ skecred rizht

Draw Box Plot here:

\ y L N T | ] WLI.I\&L\ l‘JB?C 7#
t 2 3 ¢ s 6 we hed n=3

Assuming it is appropriate, perform a hypothesis test to determine whether the mean amount absorbed

15 l-%s_—m,_i'i_m%ms- Use the a = 0.05 level of significance. Populate the blanks

Hypothesis Testing: Mean One Sample

Use Summary Statistics Use Data

ef
Alternative Hypothesis: 1 E-

1) Population Meanlaimed Mean v fcn‘ ¢ = _[.§ g4s 8
Significance: 0.0S

Claimed Mean: 3.0 | P-\F"L’L =0.24353
Population Standard Deviation: (if known) ,’_L\,H_ [ J 6 y 4 l{ % c l"“ e
Column Containing Sample Data: i‘1 | v ; o W +Har's CO'\A-QfL hav<

PO

3 M
Evaluate 6CCWVQ’ ¢ =
EE o claim F LT 3mg

@Whatdo ou conclude? o WS'W T‘N‘l
e 15 et Wvgé evidence o Suﬁj/—""f' W
alosorlsed amouwit”  esmnins —-=====W‘: N2 whot-
sce. cold e statyhiead variahon

'-(j‘cn—e = -], 894D

=-p133s 4 ’\[

o povadue - 02435

¢ X=0-05 &

N
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K ]
(Ch13-4,93.4,11.1-3) Name: (-’ \/

Math 140 Stats, Fa24, CoC, R Erickson TEST 4

(_’1—.,\(11.3: 10 pts) At the intersection of Route 7 and North Shrewsbury in Clarendon, Vermont, 154 vehicles were
observed to encounter a yellow light in the indecision zone, and 21 of them ran the red light. At the intersection of
Route 62 and Paine Turnpike in Berlin, Vermont, 183 vehicles entered the intersection in the indecision zone, and 20 ran
the red light. Can you conclude that the proportion of red light runner@ff—eabetween the twn intersections? a = 0.01

O /g =03 B2 .p 13
STEP 0: (a) Type of problem and table to use 33 -

* HT for a proportion f: 1- pop o(circle) then use a z-test statistic & z-table
HT for means p (o unknown): 1- pop or 2 pop (circle) then use a t-test & t-table

HT for matched pairs means p (o unknown): 1- pop or 2 pop (circle) then use a z-test
goodness-of-fit test then use a x2-test statistic & X2-table

contingency tests (independence or homogeneity) then use a x2-test & x2-table

(b) Assumptions

SRS losH

n< (0% bOf'lﬂ Nroee +han (Y0 21/550 CArS r’@'ﬂfd{‘ﬁ"‘é

X710 both 2\ >0  dud- 29 >0 — ‘
et x >10 (SY-21 20 ond (83-20 S0 v
STEP 1:

ate
(a) Ho: ‘Pu = ?u Ha: _P_L___>, <@‘_ﬁ,_; (circle)
(b) Tail: left | right .mﬂ | lcircle)
Z- (c) Sketch the‘ tail%s): e ~/|\m
STEP 2:

State the level of significance: a=0. 0 (
Now Io@up the critical value in the appropriate table { revealed in STEP 0 (@)}

or tc or X2 (circle) = __ 2.576 Ilast line o-("—f—bgb&.—cll’ﬁu

e the test statistic. {for contingency tests Exp Val = (Row Total)(Col Total) / Grand Total }

=P 3: Comp

" s
QSE Formula \/&n‘fﬂ \/ﬁ + B pty) S LN (circle one): Jk

"y ny' ny + Vn n, n, \/;

SE = J?o.un )(0.2‘163)(,;1’5 ’“,';—3) = (0. lo4g6\(0.017¢C) =

002\5’75’_

SE Value =

sample data — pop claim = 2
(b) test statistic = , For tables use 2(—025——&2)—

SE Exp

7) @or test Or X2 test (Circle) = (0‘(S€L{' 0.(07 5) —T]

0.03%8 s
test statistic = 0. 7§-2

STEP 4: —Compare the test statistic to the critical value:
the test-statistic is @ > (circle) than the critical value

STEP 5: We theref: Reject | Fail-to-rejecty(circle) the claim
. chh‘rh\mﬂfj et (J e ditlecence betueon #wﬁﬁpag;m

‘\\W(/‘Hans er L\SM r“““i“&’ . F dffroce u’wf—lit”‘

Oerw: -

%3& By 2 ;"2-5’75'3/ 'wa = o."!S"lBSI 79?;, er : _0'0‘:‘5<ﬁ'ﬂ—< 0.11983




Math 140 Stats, Fa24, CoC, R Erickson TEST 4 (ch134.934.11.13) Name: I(t/ Y

5.(9.3: 5 pts) The Fair Isaac Corporation (FICO) credit score is used by banks and other lenders to determine
whether someone is a good credit risk. Scores range from 300 to 850, with a score of 720 or more indicating
that a person is a very good credit risk. An economist wants to determine whether the mean FICO score is
lower than the cutoff of 720. She finds that a random sample of 100 people had a mean FICO score of 703 with
a standard deviation of 92. Can the economist conclude that the mean FICO score is less than 720? Use
Statdisk.com with a = 0.05 as your level of significance. Fill out your entries below.

(@) statdisk menu path: Analysis -> HEP-’@hV\g > OMSM,«“&M{UVL
* Alternative Hypothesis: <) > or =/= (circle)
¢ Significance: 0-0S~
o Claimed fwan: __ 720 or;&(‘mﬁ : ‘
. samplesize(n): /00 +L\w7,b’e“"k5 %
AT YRS r— A papacti— P

©® Res U A

ults: p-value: 0.03830 B -
(Mo ons (elegNt

@ Answer the question: ‘
The_ evidonce ﬁ/mo(zﬁ' te clzte Fhat FC
e Wean FECO Ssconc iU Nasr Fhavl 720, tuy

+5 A (09
e)&' 9«),/6, (
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Math 140 Stats, Fa24, CoC, R Erickson TEST 4 (cn134,934.11.13) Name: l<L Y

1 i(S 4: Spts) Interpret computer output: A sample of college students was asked whether they had a job

I The following MINITAB output presents the results of a hypothesis test regarding the
proporhon of college students who have a job outside of school.

Test of p =0.6 vs p >0.6

95%
Lower
X N Sample p Bouna  Z-Value / P-Value
539 871 0.618829 0.591760 1.13 0.129
/I
—0.60 { 0.2 g bi%g S5:E
What are the null and alternate hypotheses? Ho: P (;(/)"l tk
)
i D 0.60 5 than Go% wror
} ' g awhnide a?;"SM{
@ What is the value of the sample proportion? pA = 0.61882

X =
@) Can Ho be rejected at the 0.05 level? 'Y m@

@tate a Statistics Class (vs. a Newspaper article) conclusion.
We Cﬁmfw‘f‘ concludo OITL W L= Chalis 1
Haod— Ao @gg(gm‘m oatcfﬂky shudects cho haves,

Jg(o a‘v‘bb—’of’ﬂhiu el o 0.6 Sine

s Shell oo — dbufot by Fhe et
~f—(/mjt' T P-—-V‘t\./(M.L was 0.2, e T Mdors *Flmnod

* 0.615829
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Math 140 Stats‘ Fa24, CoC, R Erickson TEST 4 (Ch 1.3-4,93,4;11.1:3) Name:

wathed. pairs

(11.1: 10pts) An automobile manufacturer wants to compare the lifetimes of

Car BrandA Brand B
two brands of tire. She obtains samples of seven tires of each brand. On each of [ 369 343
seven cars, she mounts one tire of each brand on each front wheel. The cars are z St =
driven until only 20% of the original tread remains. The distances, in thousands of 4 01 319
miles, for each tire are presented in the following table. 5 312 38.1
6 48.3 478
7 38.2 33.2

@ Test the claim that brand A lasts longer than brand B.*{(W‘W é/\W))

—Z 0

i. State and justify the necessary conditions.

Conditions Justification

. watchat « shatedd 1. ,me/&
2. BRS ” Q;fa»uJﬁm celpeted
3. n <% : s are iss (an 10 %

5 4. 3 chapad |, flecnces .

n7 30

ii. Statdisk menu path: Analysis -> /{ﬁ P -/Te’f’)‘!r - m‘aﬁ"\ e Wﬂﬁ/ﬂf
iii. Statdisk Results (copy all digits): ~ 6. 2693 ul < M1-H2< 3. ng 3 } Cg.‘?c-

b{ iv. Plot with the critical and test statistic:

‘ @Conclusion.

Sivce gur ‘kJT'J"bCﬁ\J'Hc exc’u,l} ‘FL_c,n'fum
ssociotid oith =005 we, buk loawad

Tk e A dees fast sliywtly
Bran e R e g
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