Unit 1 - Introduction to Statistics ANSWER KEY
HOMEWORK 1.1

An Overview of Statistics

Problem 1 A researcher measures the cholesterol levels of 250 patients at a clinic to learn
about the cholesterol levels of all adults in Ohio.

a.) Population Cholestevol 1eVels of all adults in Ohio
b.) Sample Cholesterol 12vels of the SO patients

Problem 2 To estimate the average price of regular gas in a state, an agency records the price
at 120 gas stations.

a.) Population o@S pyiceS Ot Qll SEQtions i the state

b.) Sample oS pyices at the 130 stAtions

Problem 3 Decide whether each number is a parameter or a statistic. Explain.

a.) A poll of 900 likely voters shows that 47% favor a new school levy. SEQtiStiC

H47% comes from a sample of 200 voters.

b.) Of the 30 Major League Baseball teams, 15 play in the American League. pyQwetery
IS of 20 descrives ALL MLB teawms (populQtion).

c.) A survey of 300 restaurants found an average wait time of 12 minutes. St tiStiC

12 minutes comes from a sample of 300 restaurants.

d.) The 2020 U.S. Census counted about 11.8 million people living in Ohio. pQyQwmetey

A CRVSUS MRASUYLS the ewvtive populQtiow.
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Problem 4 Decide whether each statement uses descriptive or inferential statistics. Explain.

a.) The mean score on yesterday’s quiz in Room 214 was 84. éeSC.ﬁ'Ptive

Tt owly SummQyiz8S the SCoves i Roowm al4.

b.) After testing 1,000 phones, a company estimates that 2% of all its phones have a defective
screen. infevewntial

Uses a sample of Llooo Phoves to Iraw Q
ConClusSion Apbout ALL of the compawny’s phoves.

c.) Of the 30 students in our class, 12 have a part-time job. d2SCviptive

Tt owly deSCribes our class of 0.

Problem 5 A study of 500 high school seniors found that seniors who ate breakfast every day
had a mean GPA of 3.3. Seniors who usually skipped breakfast had a mean GPA of 2.9.

a.) Identify the population. GPAS of aul high SChool Sewiors
b.) Identify the sample. GPAS of the SO0 sewiors studied
c.) Which part of the study is descriptive statistics?
Twe meaw 6PAS: 3.3 for Jaily brearfast eaters
and 2.9 for those who usually skip brearfast.

d.) What inference might be drawn from the study?

Hiah SChool Sewiors Who eat brearfast every day
tewd to have higher GPAs.
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e.) Does this study prove that eating breakfast raises a student’s GPA? Explain.

No. Tt Shows Q livk, ot @ cause. Other factors
(S\eep, home routine, W\ot{VQtiow) Could 2Xplin both.

Problem 6 Decide whether each statement is true or false. If it is false, rewrite it so it is true.
a.) A statistic is a number that describes a population characteristic. faise

A Statistic deseyives a SAMPLE chavyacteyiStic.
(A pavrameter Jescribes a Popu\Qtiow.)

b.) A sample is a subset of a population. tyue

A Sample (S part of the populQtion.

c.) Inferential statistics involves only organizing, summarizing, and displaying data. faise
Twat (s DESCRIPT IVE statistics. Inferential

SEQALISEICS USRS A SampIe ty YW Conciusions
About A popultion.

Problem 7 Decide whether each symbol describes a parameter or a statistic.
a)x Statistic b.) o paQyawmeter

c)s StQtiStic d.) u parametery

Greek letters (p o) » parameters.
Romaw 1ettexs (X, 8) » Statistics.
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HOMEWORK 1.2

Data Classification

Problem 1 Decide whether each variable is qualitative or quantitative.

b.) Number of pets in a household

a.) Favorite music genre quQlLitQtive quamtitative
c.) Jersey numbers of the Cleveland Browns d.) Heights of plants, in centimeters
players Uit tive quamntitative
e.) Brand of running shoes quQ@lLitative f.) Gallons of gas bought at a station

QUaMEItAEVE

C.) TevSey numbers Ave IAbelS, ot Amounts = guAlitative.

Problem 2 Identify the level of measurement of each data set. Explain.
a.) The types of trees in a city park nowminQ|\

Tree types Are naAmes ovily, With vio order.

b.) The final standings of the four AFC North teams (1st, 2nd, 3rd, 4th) oYdinal
Places have an order, but the aap between
places S ot A meASuUred Amount.
c.) T-shirt sizes: S, M, L, XL o¥dinc
SizeS cav be ovdeved but differewces between
SizeS AYe ot meASured Amounts.
d.) Water temperatures of a lake, in degrees Celsius imt2yval

O°C iS vot Mo tempRYAture' = o inhereut zevo.

e.) Monthly rent amounts, in dollars ¥ tio
RO meaws vio yewnt: inheveunt zevo.
%1,200 isS twice &L0O0.

f.) Seasons in which Ohio State won a national championship in football since 2000: 2002,
2014, 2024 mtexval

Differewces in years make $evse, but year O
iS ot "o time," Su YAtivs du ot
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g.) The number of points a team scored in each game YQ.tio

O poimtsS mROwS o points: imhevent zevo.
Problem 3 A student says, “It is 30°C in Miami and 15°C in Chicago, so Miami is twice as
warm as Chicago.” Is the student correct? Explain.

No. °C is intevvalievel 0°C dves ot meawn
"o NeAt, Su YAtivs SUuth AS ‘twice as warm'
axye ot W\Q.Qvu'wg?u&\.

Problem 4 One employee earns $60,000 per year and another earns $30,000 per year. Is it
meaningful to say the first employee earns twice as much? Explain.

Yes. Salary S yQtio 1evel #0 meaws o pay,
So YQtivs Are meavivaful 0,000 < 2(30,000).

Problem 5 A car dealership keeps the data below for every car it sells. Identify the level of
measurement of each variable.

a.) Body style (sedan, SUV, pickup truck, ...) iomimQ|

CAtRuYY NAMRS ovly, o vy

b.) Customer satisfaction: poor, fair, good, excellent oYdinQl

ordered catloories, o measured differences

c.) Price, in dollars YQ tio

&O mRawS viothivioy PRI iMhevent 2evo

d.) Model year (2023, 2024, 2025, ...) mteyvQl

3iffevences make sevnse; year O S ot ‘one"

Problem 6 Which data set is at the nominal level of measurement?

(A) Finishing places in a 5K race

(BVrhe blood types of donors at a blood drive
(C) The weights of packages, in pounds

(D) Daily high temperatures, in degrees Fahrenheit

Blood types (A B, AR, O) are I bels ovly.
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HOMEWORK 1.3

Data Collection and Experimental Design

Problem 1 Decide which method of data collection fits best: observational study, experiment,
simulation, or survey.

a.) Asking 500 voters which candidate they prefer Suyvey
b.) Recording the number of birds that visit a feeder each
morning ©BSeYVation®l Study

Bivds ave watewed, vmt\m’wg 1S QV\ngeé.

c.) Giving one group of plants a new plant food and comparing their growth to plants without
it 2Xpeyiment

A treatment (plont food) is applied.

d.) Using a computer model to predict how a flu spreads through a city SimulQtiow

Problem 2 A researcher tests whether a new app helps students learn vocabulary. 120
students volunteer. 60 are randomly assigned to use the app for 2 weeks, and 60 study with
paper flash cards. Then both groups take the same vocabulary test.

a.) Describe the treatment group. the GO Students wWho use the app
b.) Describe the control group. th@ GO Studewts who use flasy caxds
c.) Can the students be blinded? Explain. How could blinding still be used?

No. Studewts know Whethey they use aw App oY
cards. The plople Who arade the tests Could
be blinded they du ot know Whith avoup Q Studlwt i$ in.

d.) The researcher thinks grade level may affect the results. Describe a randomized block
design.

Divide the 130 students into blocks by arade 1evel

Within @ach orade, vandomly assion haif to the app

and hatf to the flaswn cavds.

Problem 3 To test a new tire, a company puts the new tires on trucks that drive in the city and
its old tires on trucks that drive on highways. The new tires wore out faster.

a.) Identify a problem with this experiment.
Cow?ouwéfwg variable: type of voad.
CitN IviVivg may wear tives faster, so we cavvot
tell whether the tive or the yodd caused the wear.
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b.) Suggest a way to fix it.

Rawndowmly QSSion new awd old tives tu tYucks o?

LACh youte (b\ock by City o \f\l'g)hWQ\(). So both

tires face the same voads.

Problem 4 Researchers apply a new sunscreen to one arm of each of 50 volunteers and the
old sunscreen to the other arm. Which experimental design is this? Explain why it is a good
choice.

mAtCeI=pAivS JeSigw

EQcw peysSow S PQi‘(’Qa with thewmselves, So Skivn
£\PL, SUv RXPOSUTER, And QgR Are the Sawme for both
treQtwments.

Problem 5 Identify the sampling technique. Then tell whether the sample could be biased.

a.) A pollister picks a random starting point on a list of phone numbers and calls every 50th
number after it. SYStewmatic

evevry SOth - syStematic. Not likely biased.
b.) A researcher divides NFL players into offense, defense, and special teams, then randomly
selects 20 players from each group. stratified

randowm from EACH QYouUp - stratified.

c.) A teacher surveys the first 10 students who arrive to class. Convewience
FQasy to yeQach - Convewnience. djased eaxrly
students may differ Prom 1ate studewts.

d.) A factory randomly selects 5 of its 40 shipping crates and inspects every item in those
crates. ClusStex

ALL itewms v Some Cyates = Cluster.
e.) The ID numbers of all 2,400 students are entered into a random number generator, and 100
numbers are chosen. Simple yandowm

Every avoup of 100 has the same chance.
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Problem 6 A club numbers its 45 members from 1 to 45 and wants to choose 6 of them at
random.

a.) What should be entered on the TI-84? yawdIwnt(l, 1S, )
TQwélwt(\oweSt, highest, how W\OM\()
randInt(l, 1S, &)

b.) The calculator shows 17, 4, 38, 17, 22, 9. Which members are in the
sample? 17,4, 38, 23, 9, awnd ove more

|7 repeats, So Skip the secowd 1 7.
Pvress ENT ER Qa@iv to 9@t onl wmore new number.

Problem 7 Decide whether you would take a census or use a sample. Explain.
a.) The mean age of the 9 members of a school board C2wsus

Swmall popultion: ASY to Ask all 9.

b.) The mean sugar content of all boxes of cereal a company makes SQwmpie

Milions of boxes, and tesStivg vpews thew.

Problem 8 A sports website asks visitors to vote on whether their city needs a new stadium. Of
those who voted, 85% said yes. Explain why this result may be biased.

OwlN pRopIR Who Visit the Site AND choose to

Vote ave Counted. Sports Fans with Strowe

OoPionsS Avre wmore Likely to Vote yes.

Problem 9 To test a new pain reliever, a company gives it to 6 patients and gives a placebo to
6 other patients. Five of the 6 patients who took the new drug felt better.

a.) Identify a problem with this experiment.
The Sample Size (S tow SWMAL With b patients
PRY avoup, the vesult Could be Jue to chawce.
b.) Suggest a way to fix it.

ReplicQtion vRpRAL With & I0ral number of
Ptients, randowmly QSS[gvnP_é to éfug oY P\chbo.



Unit 1 - Introduction to Statistics ANSWER KEY

Problem 10 A principal wants the opinions of 40 students about a new schedule. The school
has grades 9 through 12. Explain why a stratified sample might be better than a simple random
sample.

A Simple yandowm Sample Could, by Chavce, inCiude

vVexry few studewts from some STQQQ. Rawndowmly

ChooSivg 1O from EACH A TAIL qUATANLLLS VRYY

A YL (S yepyesSented.



