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36-201LINTRODUCTION TO STATISTICAL REASONING
Computer Lab #8
Using Minitab to Better Understand Sampling Variability

Objective:

1. To obsere how a sampleestimatg(i.e., astatistig of a characteristiof the population(i.e.,aparam-
etel) variesamongdifferentsamplegaken from that population. This variability is calledsampling
variability.

2. To usethe68—-95-99.fule to estimatehe margin of error in a public opinionpoll.

Getting Started: For todays lab youwill not needto copy ary datafiles.
Sampling Variability - Estimating a Probability

Background Supposéhechancehatabasletballteamwinsagameis 0.55. Furthersuppos¢heteamplays
20gamesn aseasonWe will usethecomputetto simulatea seasors worth of gamesThatis, we will use
the computerto produceat randoman outcomefor eachgame- whetherthe teamwon or lost, for eachof
20games.

Question#1: If ateamplays20gamesn a seasorandthe chanceof winning a gameis 0.55,how mary
gamedglo you expecttheteamto win in aseason?

Now we arereadyto do our computersimulation. In effect, for eachgame,we will askMinitab to flip a
coin andif a headappearave will saytheteamwon; if atail appearswe will saythe teamlost. We will
choosehis coin sothatthe probability of a headis equalto .55, andthe probability of a tail is equalto .45.
If the coin landshead-side-upve will indicatethis with a“1”, andif it landstail-side-upwe will indicate
thiswith a“0".

Fromthe Calc menu,from the Random Data sub-menuchooseBernoulli. In thedialogboxthatappears,
after“Generate” enter20. In thebox under“Storein Columns”,enterC1-C4 In the box after“Probability
of Success’enter.55. Click OK. ColumnsC1 throughC4 shouldnow befilled with 4 lists of 0’'sand1’s
(lossesandwins).

Nameeachof thesevariableSSEASONISEASONZSEASONBandSEASONdrespectiely.



Question#2: For SEASON1:

How mary gamedid theteamwin? Whatproportionof the 20 gamegplayeddid theteamwin?

& Question#3: For SEASON2:

(i) Did the team have a winning seasonHow many gamesdid the teamwin? How many did the team
lose?

(i) What proportion of gamesdid the teamwin?

(iif) How long wasthe team’s longestwinning streak? How long wasthe longestlosing streak?

Question#4: For SEASONS3:

How mary gamedid theteamwin? Whatproportionof the 20 gameplayeddid theteamwin?

Question#5: For SEASON4howv mary gamedlid theteamwin? Whatproportionof the20gameglayed
did theteamwin?

Thetrue probabilitythattheteamwins a game(givenabove as0.55)is a parameter Eachseasorns a sam-
ple andthe proportionof gameswonin eachseasorns a statisticthatwe canuseto estimatehe population
parameterthatis, theteams truewinning percentage.

Question#6: Are the proportionof gameswon in eachseasor(i.e., in eachsample)the same?Are they
equalto the parametevalue.55? Are you surpriseddy theseanswersExplainwhatis goingon here.



& Question#7: Find the averageof the winning proportions in the four seasonsi.e., take the average
of your answersto questions#2,#3(ii), #4 and #5. Is this averageproportion of wins across4 seasons,
closerto the population value 0.55than the proportion calculatedfor an individual season?Do you

think it should be?

Polls, Mar gin of Err or, and the 68—95-99.Rule

Statavide andNationalopinion polls arenot exactly like Bernoulli (win/loss)experimentspartly because
thereare usuallymorethantwo alternatves (so not just “win” vs. “lose”), and partly becausat is very
difficult to take atruly randomsampleof votersin ageographicahreaaslarge astheU.S.

However, we cangeta feel for the uncertaintyin a poll by usingthe shortcutfor calculatingthe standard
errorof the proportionp of successe binarydata: SE, = /p(1 — p)/n. Wedont know p (findingp is
the purposeof takingthe poll') sowe have to make atemporaryguess.Therearetwo approaches:

o Takep =~ p, SOSE, = \/p(1 — p)/n; this givesasmallerestimateof SE,.
e Takep ~ 0.50, sOSE, ~ /.5(1 — .5)/n; thisgivesalarger estimateof SE,.

Usuallyyouwantthe secondapproachto protectyourselffrom makingerrors.After computingS E,,, poll-
takersusuallyusethe middle caseof the 68—95—99.tule to reportthe uncertainty or margin of error, as
+2 - SE,. They would thensaythatthe true percents likely to be somevherebetweerp — 2 - SE, and
p+2-SE,.

Example. Toward the end of the Senatetrial of the impeatimentcharges againstPresident
Clintion, USA Todayconducteda poll with the following questiof: “Supposeoneof the U.S.
Senatos fromyour statevotedfor corvicting Bill Clintonandremaing himfromoffice Would

this male youmore likely to votefor this Senatotin the next election,lesslikely, or wouldnt it

affectyour voteeitherway?” Theresultswere:

More likely 16%
Lesslikely 31%
Notaffectvote  51%
No opinion 2%

Accoding to USA Today, theresultswere “basedon telephonéntervievs with 1,031national
adults, aged 18 or older conductedlan. 22—24,1999. Margin of error is + 3 percentae
points.

!Sourceht t p: / / ww. usat oday. conl news/ pol | 006. ht m
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& Question#8: Make the larger estimatefor SE, indicated above, and compute the approximate
margin of error for this poll.

SE, ~

+2-SE, =

Question#9: Doesyour calculationapproximatelyagreewith USATodays reportof a magin of error of
+3%?

Question#10: Betweenwhattwo valuesis thetrueproportionwho saytheirvotewill notbeaffectedlikely
to be?

Truep whosevotewill notbeaffectedis likely to bebetween and

& Question#11: Basedon your answersto the previous question,doesit seemlik ely that a majority
of voters will not be letting the impeachmentvotesaffect their vote for their own US Senatorin the
next election? Explain.

Remembeto deletefilesandfolders thatyoumighthavecreated.



