Name (Print):

You may use notes and a calculator on this exam. In order to receive full credit, either show all
work or write the calculator function and inputs used to find a confidence interval or perform a
hypothesis test.
1. (20 points) Write True(T) or False(F) for each of the following.
(a) If on average y increases as x increases, the correlation coefficient is positive. T
(b) If r is close to 1, then the points lie close to a straight line with a positive slope. T

(¢c) Two events are said to be disjoint or mutually exclusive when they have no outcomes in -r
common.

Two events are independent if they cannot occur simultaneously. F
A type 2 error occurs if you reject the null hypothesis when it is actually true. f-:
The closer a value’s z score is to 0, the more extreme the value is. (:

In a negatively skewed distribution, the value of the mean is greater than the value of the F
median.

(h) The width of the one-sample confidence interval for ;1 decreases as the sample size grows T
larger.

(i) The best estimate of the population proportion p is p F

(j) In order to decide whether the observed data is compatible with the null hypothesis, the
observed cell counts are compared to the cell counts that would be expected when the F
alternative hypothesis is true.

2. (2 points) In order to determine the average salary of MLB players, you obtain a list of the
rosters of all MLLB teams. You randomly select 5 players from each of the teams and ask them
to report their salary. What sampling technique did you use?

(a) Simple Random Sample
(b) Cluster

)
)

(d) Systematic

3. (2 points) In a hypothesis test, determine the only possible conclusions:
Select all that apply
(a) Fail to reject the alternative hypothesis
(b) Fail to reject the null hypothesis

Cc) Reject the null hypothesis )

(d) Reject the alternative hypothesis
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4. (2 points) The area under a density curve
((—a') Is alwaysD
(b) Is always 0
()
(d)

Can be a negative number

Can be any positive number

5. (2 points) The best graph/plot to use to determine if there is a linear relationship between 2
quantitative variables is a

(a) box plot

(d) stem and leaf plot

6. (2 points) Each person in a random sample of 200 students and a random sample of 150 faculty
at a large university was asked "Do you take public transportation to campus?” 58% of the
students and 46% of the faculty responded ”Yes”. This data was used to carry out a test of
the hypothesis Hy : Psiudent — Pracuity = 0 versus Hy @ Psydent — Pracuity 7 0- The value of the
test statistic was z = 2.226. For a significance level of 0.01, which of the following is correct?

(a) Hy should be rejected; there is convincing evidence that the proportion of people who take
public transportation to campus is different for students and faculty.

(b) Hy should be rejected; there is convincing evidence that the proportion of people who take
public transportation to campus is the same for students and faculty.

(¢) Hp should not be rejected; there is not convincing evidence that the proportion of people
who take public transportation to campus is different for students and faculty.

(d) Hy should not be rejected; there is not convincing evidence that the proportion of people
who take public transportation to campus is the same for students and faculty.

7. The following are waiting times (in seconds) between ordering and receiving coffee for 18 cus-
tomers at Starbucks.
S0 80 80 90 100 100

120 120 130 130 130 150
160 150 200 210 250 380

(a) (2 points) Compute the values of the mean and standard deviation. Round answer to two
decimal places. No work necessary. Label solutions with correct notation.

-)z'-’— |"l3.33 S = -'7‘?‘48

(b) (2 points) List the 5- number summary. Label each number in the 5 number summary.

50, (00, 130, (90, 380
A T T T r
iR Q, Mediown Q3 Wax

™ )
'5*{,‘3&,@ g—’*im IL\H\'}a&\e
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8. The mean number of text messages sent per month by customers of a cell phone service provider

is 2,050 and the standard deviation is 850.
(a) (2 points) Find the z score associated with 3,500 messages sent. Round to 2 decimal

places. Show work.

2= 3500-2050 _ 1 206588... = 7
gso

(b) (2 points) What is the approximate value of the 95th percentile? Round to the nearest

whole number. Show work.

2z = iwwMNorwm ( 0.95,0, 1 ) = .64S

x= 2050 + 164S(850) =(3uyg | text wessages

kilogvoms
9. The following data on mother’s age and birth weight (in s) are consistent with data

published by the National Center for Health Statistics. This data describes 10 mothers and
their baby’s birth weight.

Mother's | 15 15 16 16 17 17 18 18 19 19
Age
Baby's 5.1 57 |55 (65 |66 |75)169 |72 )|74|78
weight

(a) (1 point) Find the correlation coefficient. Round to 4 places.

v = 0.423%2

(b) (1 point) Give the equation for the regression line.

Raby weight = -2.64S + 0.545 (o ey age)

(¢) (1 point) What would you predict for the birth weight of a baby born to a 15 year old

mOther?%abz wua,e\\: = - 2.64S+ 0. S'?S‘(Ig)z ‘5 53(

Kiogoumms
(cam'e Ge quoms)

(d) (1 point) Interpret the slope of the regression line.

As e wwothens age inweases8y L ‘gead,
e baby's weight inaeases €y 0. S4S kibog roums,

own Mwaae .
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0.2§

10. If you randomly select a number in a legitimate financial report the probability that the first
digit is 1 is Q3@%, that the first digit is 2 is 0.21, and in general, the probabilities for each of the
possible first digits is given by the following table

X 1 2 3 4 5 6 7 8 9
P(X) | 0.25 | 0.21 | 0.15 | 0.10 | 0.09 | 0.07 | 0.06 | 0.03 | 0.04

(a) (1 point) Is this a continuous or a discrete probability distribution?

Discsexe

(b) (1 point) Determine P(X > 3).

|- (0.25+ 0.20+0.1S) = 0.39

(c¢) (1 point) Find the expected value (mean). Round to two decimal places. No work neces-
sary.

weom = 3.4l

(d) (1 point) Find the standard deviation. Round to two decimal places. No work necessary.

St. deV - 2.3%0

11. What is the appropriate critical value for each of the following confidence levels? Round to two
decimals.

(a) (1 point) Confidence level 90% for proportions

z: iwNorm ( 0.95,0,1) = (.64
(4-30.90)/?.

(b) (1 point) Confidence level 95% for means if o is known
2= i\AVUO\ﬂM(O-gT?s,OH) = 1.9¢
(\+0.9€) /2

(¢) (1 point) Confidence level 90% for means if o is unknown and degrees of freedom is 10

t= iwT(0.85,10) = 1.8
Q«-?o.qo)/z

(d) (1 point) Confidence level 85% for two proportions and n = 50 for both samples

2= i“VMOTM(O.ng,O,t)= L4y
(140.85)/2
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12. In a survey of 900 college students in the United States, 625 indicated that they believe that a
student or faculty member on campus who uses language considered racist, sexist, homophobic,
or offensive should be subject to disciplinary action. Assuming that the sample is representative
of college students in the United States, construct and interpret a 95% confidence interval for
the proportion of college students who have this belief.

(a) (2 points) Define the parameter we are estimating

b= opuﬁousiov\ vogoU{ion of cnflle Sgudem ts
i‘\):\ who ‘le\ovwa Fluis gée&'e% #

(b) (2 points) Answer the 4 key questions

Question typer hypothesis test Study typer experiment data
Type of Dat@ 2 variables{ Categorical Jor Numerical? Number of samples:

N=900

(c) (2 points) Check the conditions that need to be met
— ascumied Tamaoumn scia (43
- shdon’ aawe wnde pwdeMk u—esr ownses

— WpLi-p) = 900 626 (1-625) = 190.9% > (D
200 200
(d) (2 points) Find the confidence interval. Show work or write the calculator function used
with inputs. Round to 4 places.

1- propETux

X: 62§ (0.6643% , 0.7245)
w: 300

C-level : 0.35

(e) (2 points) Interpret the confidence interval.

' we
We ave 26 % coufident shay e +
puopov ton of WS college Studenss co o

Wowve Mais Zelied is Gesweem 0.66¢
omd 0.925.
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13. Acrylic bone cement is sometimes used in hip and knee replacements to secure an artificial
joint in place. The force required to break an acrylic bone cement bond was measured for
six specimens, and the resulting mean and standard deviation were 315.25 Newtons and 45.50
Newtons, respectively. Assuming that is is reasonable to believe that breaking force has a
distribution that is approximately normal, use a confidence interval with 95% confidence to
estimate the mean breaking force for acrylic bone cement.

(a) (2 points) Define the parameter we are estimating

U= populosion lueam bveaxing fova fov
awylic boue cement.

(b) (2 points) Answer the 4 key questions

Question type:r hypothesis test Study type: Sample 01< experiment data)
Type of Dat@r 2 variables? Categorical o Number of samples:

w=§6

(¢) (2 points) Check the conditions that need to be met .
= app\roumwéa wovmal distvUiukion
- romdowr soumple
— wmeasuvemene aye jndependeny

(d) (2 points) Find the confidence interval. Show work or write the calculator function used
with inputs. Round to 4 places.

TIutewrval, stats

X 315,29
Sx :3qc. S0 (26?. 5007%, 362 .9993)

w: 6
c-Level : 0.35

(e) (2 points) Interpret the confidence interval.

We e 857 Congidemt vax dhe weam

é\reaniug §ow, for aeryic Bour CLUNCk
5 besweewm 263F.S oamd 263.0 Mewikous,
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14. To determine if chocolate milk is as effective as other carbohydate replacement drinks, nine
male cyclists performed an intense workout followed by a drink and a rest period. At the end of
the rest period, each cyclist performed an endurance trial in which he exercised until exhausted,
and the time to exhaustion was measured. Each cyclist completed the entire regimen on two
different days. On one day, the drink provided was chocolate milk, and on the other day the
drink provided was a carbohydate replacement drink. Is there evidence that the mean time to
exhaustion is greater after chocolate milk than after a carbohydrate replacement drink? Use
significance level of a = 0.01.

Time to Exhaustion (minutes)
Cyclist 1 2 3 4 5 6 7 8 9
Chocolate Milk 25.00 50.25 38.30 26.10 36.55 27.30 36.45 48.35 35.80
Carbohydrate Replacement 10.00 29.10 37.50 16.75 10.11 21.60 31.20 22.04 17.20

(a) (2 points) Determine the hypotheses

d = otolost walic — conbolydiake veplact umens
Ho: Mg =0 Ho: Mg >0

(b) (2 points) Answer the 4 key questions

Question type: Estimation of hypothesis test Study type: Sample off experiment data
Type of Data: 1 0 Categorical or( Numerical? ’ Number of samples:
W= §

(¢) (2 points) Check the conditions that need to be met

— assumiung difkevemees howe wovmol dissV-
— vesulss fov each véc,&‘Sr owe indepemdent
— astuming A romdom comm ple

(d) (2 points) Calculate the following. Show work or write the calculator function used with
inputs. Round test statistic to 2 places and the p value to 4 places.

zq = (Y, 289 Test statistic t = {f , §2 pvalue= O, 0010

T-"Test, Daxa
Mo': 0 -
List: L1 (cowtaims di §§e,0'ey\a;.s)
Mt 2> Mo
(e) (2 points) Make a conclusion in the context of the problem.

Neieck Ho: P <o = 0.01
Twese is oomvi\/\cjw\zS envidemer aok e weom

time +o exhOumskion 15 gueases afier chocolose wilk
doun akies o cowrbolyd vare veplacument duini.
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15. The Knight Foundation asked each person in a representative sample of high school students
and in a representative sample of high school teachers which of the rights guaranteed by the
First Amendment they thought was the most important. Suppose that the sample size for each
sample was 1000. Data consistent with summary values given in the paper are summarized
below. Carry out a hypothesis test to determine if there is convincing evidence that the
proportions falling into the five First Amendment rights categories are not the same for teachers
and students. Use a significance level of o = 0.05.

Most Important .First' Ar'nendment Right
Freedom of Speech Freedom of the Press Freedom of Religion Freedom to Peacefully Freedom to Petition the
Assemble Government
Students 635 40 235 35 55
Teachers 410 50 430 40 70

(a) (2 points) Determine the hypotheses

“0: b\fOPUU'HOU\S are +9Ae SoMne »{'OU' ":6460\9”'5 ound
Wa: propovyious axe uor the same N\ Sudenis

(b) (2 points) Which of the x? tests should be used?
X" test of independemce
(c) (2 points) Check the conditions that need to be met

— asswmed Tomdown saunples of seudem i’
cond beachevs

- expecied &muude& owe 25,

(d) (2 points) Calculate the following. Show work or write the calculator function used with
inputs. Round test statistic to 2 places and the p value to 4 places.

Degrees of freedom = Y Test statistic x2 = | 0. ? 1 p-value= 0

7}-— Test

(e) (2 points) Make a conclusion in the context of the problem.
Reject Mo : pLo(:o,os '
Theve i LUVinuvng evidena shour trae puopITOU

{alling umdes WL Fivse Amendument righns
Wes ave Wotr the samne fov teocheis
od studeni’.
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16. Do people feel hungrier after sampling a healthy food? A study randomly assigned volunteers
into one of three groups. The people in the first group were asked to taste a snack that was
billed as a new health bar containing high levels of protein, vitamins, and fiber. The people in
the second group were asked to taste the same snack but were told it was a tasty chocolate bar
with a raspberry center. After tasting the snack, participants were asked to rate their hunger
level on a scale from 1 (not at all hungry) to 7 (very hungry). The people in the third group
were asked to rate their hunger but were not given a snack. The data in the accompanying table
are consistent with summary quantities given in the study (although the sample sizes in the
actual study were larger). Do these data provide evidence that the mean hunger rating differs
for at least two of the treatments (healthy snack, tasty snack, no snack)? Test the relevant
hypotheses using a significance level of 0.01.

Treatment Group Hunger Rating

Healthy 4 7 7 4 5 3 4 7 6
Tasty 4 1 3 2 6 2 5 3 4
No Snack 3 4 5 6 5 4 2 4 4

(a) (2 points) Determine the hypotheses

ot Waeam Wumger vonugs ave the saume fov rhe
2 treatments

Ha: ok Zeost wo weam humger \rowi\/\ﬁ owre
diktevent.

(b) (2 points) Answer the 4 key questions

Question type: Estimation of hypothesis test Study type: Sample oifexperiment data
Type of Data: 1 o@riables7 Categorical QNumerical? ’ Number of samples:

W\, = M‘L = M3= g
(c) (2 points) Check the conditions that need to be met

— movrwael ‘aopuéwtfious Jxof eochh tUedkimenk

- Yomdowm assiguwmenk yo 3 trearurent’d

— \ndependant soumaples,

— e 2 st deviariowns do wot dij(&r'Si@uiﬁcaMwa

(d) (2 points) Calculate the following. Write the calculator function used with inputs. Round
test statistic to 2 places and the p value to 4 places.

Test statistic F' = 3.%6 p-value= O| 0352.
AUOVA( ( (_1 ) Lz ,L?,)

(e) (2 points) Make a conclusion in the context of the problem.
Foil vo fejeck o ¢ p >o¢= 0.0l 0
Theve is Mox cowvinang exidemce thaur e mwetu

hunger vaviugs digfen Gevveen he tgeakuentss .







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































