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36-201INTRODUCTION TO STATISTICAL REASONING
Computer Lab #8

UsingMinitab to Better UnderstandSamplingVariability

Objective:

1. To observe how asampleestimate(i.e.,astatistic) of acharacteristicof thepopulation(i.e.,aparam-
eter) variesamongdifferentsamplestaken from thatpopulation.This variability is calledsampling
variability.

2. To usethe68–95–99.7rule to estimatethemargin of error in apublicopinionpoll.

Getting Started: For today’s labyouwill not needto copy any datafiles.

SamplingVariability - Estimating a Probability

Background Supposethechancethatabasketballteamwinsagameis 0.55.Furthersupposetheteamplays
20gamesin aseason.Wewill usethecomputerto simulateaseason’s worthof games.Thatis, wewill use
thecomputerto produceat randomanoutcomefor eachgame- whethertheteamwon or lost, for eachof
20games.

Question#1: If a teamplays20 gamesin a seasonandthechanceof winning a gameis 0.55,how many
gamesdoyouexpecttheteamto win in aseason?

Now we arereadyto do our computersimulation. In effect, for eachgame,we will askMinitab to flip a
coin andif a headappearswe will saythe teamwon; if a tail appears,we will saythe teamlost. We will
choosethis coinsothattheprobabilityof a headis equalto .55,andtheprobabilityof a tail is equalto .45.
If thecoin landshead-side-upwe will indicatethis with a “1”, andif it landstail-side-upwe will indicate
thiswith a “0”.

FromtheCalc menu,from theRandomData sub-menu,chooseBernoulli . In thedialogbox thatappears,
after“Generate”,enter20. In thebox under“Storein Columns”,enterC1-C4. In theboxafter“Probability
of Success’,enter.55. Click OK . ColumnsC1 throughC4 shouldnow befilled with 4 lists of 0’s and1’s
(lossesandwins).

Nameeachof thesevariablesSEASON1, SEASON2, SEASON3, andSEASON4, respectively.
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Question#2: For SEASON1:

How many gamesdid theteamwin? Whatproportionof the20gamesplayeddid theteamwin?

�
Question#3: For SEASON2:

(i) Did the teamhavea winning season?How many gamesdid the teamwin? How many did the team
lose?

(ii) What proportion of gamesdid the teamwin?

(iii) How long wasthe team’s longestwinning streak? How long wasthe longestlosingstreak?

Question#4: For SEASON3:

How many gamesdid theteamwin? Whatproportionof the20gamesplayeddid theteamwin?

Question#5: For SEASON4,how many gamesdid theteamwin? Whatproportionof the20gamesplayed
did theteamwin?

Thetrueprobabilitythattheteamwinsa game(givenabove as0.55)is aparameter. Eachseasonis asam-
ple andtheproportionof gameswon in eachseasonis a statisticthatwe canuseto estimatethepopulation
parameter, thatis, theteam’s truewinningpercentage.

Question#6: Are theproportionof gameswon in eachseason(i.e., in eachsample)thesame?Are they
equalto theparametervalue.55?Are yousurprisedby theseanswers?Explainwhatis goingonhere.
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Question#7: Find the averageof the winning proportions in the four seasons,i.e.,takethe average

of your answersto questions#2,#3(ii), #4and #5. Is this averageproportion of wins across4 seasons,
closer to the population value 0.55than the proportion calculatedfor an individual season?Do you
think it shouldbe?

Polls, Mar gin of Err or, and the 68–95–99.7Rule

Statewide andNationalopinionpolls arenot exactly like Bernoulli (win/loss)experiments,partly because
thereareusuallymorethantwo alternatives (so not just “win” vs. “lose”), andpartly becauseit is very
difficult to take a truly randomsampleof votersin ageographicalareaaslargeastheU.S.

However, we cangeta feel for theuncertaintyin a poll by usingthe shortcutfor calculatingthestandard
errorof theproportion �� of successesin binarydata: �����	��
 �
������������� . We don’t know � (finding � is
thepurposeof takingthepoll!) sowehave to makea temporaryguess.Therearetwo approaches:

� Take ��� �� , so ����� � 
 �������� �������� ; thisgivesasmallerestimateof ����� .
� Take ��� �"!$#%� , so ��� � � 
 !$#&���'�(!$#)����� ; thisgivesa larger estimateof ��� � .

Usuallyyouwantthesecondapproach,to protectyourselffrom makingerrors.After computing����� , poll-
takersusuallyusethemiddlecaseof the68–95–99.7rule to reporttheuncertainty, or margin of error, as*,+.- ����� . They would thensaythat the truepercentis likely to besomewherebetween ��/� +.- ����� and
��	0 +,- ����� .

Example. Toward the endof the Senatetrial of the impeachmentchargesagainstPresident
Clintion, USA Todayconducteda poll with thefollowing question1 : “Supposeoneof theU.S.
Senators fromyourstatevotedfor convictingBill Clintonandremovinghimfromoffice. Would
this make youmore likely to votefor this Senatorin thenext election,lesslikely, or wouldn’t it
affectyourvoteeitherway?” Theresultswere:

More likely 16%

Lesslikely 31%

Notaffectvote 51%

Noopinion 2%

According to USA Today, theresultswere “basedon telephoneinterviewswith 1,031national
adults, aged 18 or older, conductedJan. 22–24,1999. Margin of error is

*
3 percentage

points.”

2
Source:http://www.usatoday.com/news/poll006.htm
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Question#8: Make the larger estimatefor ��� � indicated above, and compute the approximate

margin of error for this poll.

����� �
*,+3- ����� �

Question#9: Doesyour calculationapproximatelyagreewith USAToday’s reportof a margin of errorof*,4)5
?

Question#10: Betweenwhattwo valuesis thetrueproportionwhosaytheirvotewill notbeaffectedlikely
to be?

True � whosevotewill notbeaffectedis likely to bebetween and .

�
Question#11: Basedon your answersto the previousquestion,doesit seemlik ely that a majority

of voters will not be letting the impeachmentvotesaffect their vote for their own US Senator in the
next election?Explain.

Rememberto deletefilesandfolders thatyoumighthavecreated.
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