Stat 402B Exam 1 February 14, 2001

1. A experimentwasconductedo comparehe effectivenesof threefungicides(A, B, andC) at protecting
cornseedrom fungusdamage Thethreefungicidesanda controltreatmen{D) wererandomlyassigned
to 20 batchesf cornseedsothatthereare5 batchedor eachof the four treatmentgA, B, C, andD).
Eachbatchof treatedseedswvas plantedin its own plot. The numberof plantsreachingmaturity was
recordedor eachplot. SomeSAS codeandoutputis providedbelow.

proc gl m

class trt;

nodel count=trt;

means trt;

means trt / dunnett(’'D);
run;
Dependent Vari abl e: count

Sum of
Sour ce DF Squar es Mean Square F Value Pr > F
Model 3 97. 2000000 32. 4000000 4.11 0.0243
Error 16 126. 0000000 7. 8750000
Corrected Total 19 223. 2000000
Level of ------------ count - -----------
trt N Mean Std Dev
A 5 27.0000000 2. 34520788
B 5 24. 0000000 2. 00000000
C 5 27.6000000 2.07364414
D 5 22. 2000000 4.20713679
Dunnett’'s t Tests for count
Al pha 0. 05
M ni mum Significant Difference 4.6011
Di fference Si mul t aneous
trt Bet ween 95% Confi dence

Compari son Means Limts
C - D 5. 400 0.799 10.001 ***
A - D 4. 800 0.199 9.401 ***
B - D 1. 800 -2.801 6.401
Hsu’ s Conparison with Best
Al pha = 5% DF=16 Root MSE=2. 8062 d=2. 2271
Level Best Mean Diff Lower Limt Upper Limt p Val ue
A C -0.6 -4. 5527 3. 3527 0. 6155
B C -3.6 -7.5527 0. 3527 0. 0715
D C -5.4 - 9. 3527 0 0. 0102



(a) Arethereary significantdifferencemamongthefour treatmentmeans?Give ateststatistic,p-value,
andadecisionatthe0.05level of significance.

(b) Estimatethedifferencebetweerthe averageof the fungicidemeangA, B, andC) andthe control
mean(D).

(c) Computethe standarcerrorof the contrasestimatedn part(b).
(d) Determinea 95% confidencenterval for the contrasestimatedn part(b).

(e) Namethefungicidemeanghataresignificantlydifferentfrom the controlmeanat experimentwise
significancdevel 0.05.

(N Provide alist of treatmentshatcontainghe besttreatmentvith 95% confidence.
(g) Briefly summarizehe conclusionghatyou have reachedhroughthe analysisof this data.

2. An experimentwas conductedo investigatethe relationshipbetweendriving speedand gasolinecon-
sumptionfor a particularmakeand modelof automobile. One carwasdrivenfor 10 milesat constant
speedaroundatrackin 12 separatérials. Below aredataon theamountof gasconsumedin hundredths
of gallons)andthe speeddriven (in miles per hour)for eachof the 12 trials. SomeSAS codeand parts
of the outputappeatbelon the datatable.

Trial 1 2 3 4 5 6 7 8 9 10 11 12
Speedn miles/hour 30 30 35 35 40 40 45 45 50 50 55 55
GasUsedin 0.01Gallons 45 50 36 32 27 26 24 27 29 27 37 33

data a;
i nput speed gasused,;
x=speed;
cards;

<<<<DATA HERE>>>>

proc gl m

cl ass speed,;

nmodel gasused=x X*X X*X*X X*X*X*X X*X*X*X*X speed;
run;

Dependent Vari abl e: gasused

Sum of
Sour ce DF Squar es Mean Square
Model ?? 2?2?7727 ?????°°°°7°7
Error ?? 35. 50 ???°2?°°°°7°7
Corrected Tot al ?7? 712. 25
Sour ce DF Type | SS
X 1 189. 78
X* X 1 483. 48
X* X* X 1 3.03
X* X*X* X 1 0. 02
X* X*X*X* X 1 0.44
speed 0 0. 00



(a) Givethedegreesof freedommissingfrom the SAS output.
(b) Givethesumof squaresnissingfrom the SASoutput.
(c) Givethemeansquaresnissingfrom the SASoutput.

(d) Canthe relationshipbetweendriving speedand gasconsumptiorbe describedadequatelyby a
polynomialequation?Conductall the testsneededo answerthis question. For eachtest, give a
teststatisticandthe relevanttablevalue. If the datacanbe describecadequatelhby a polynomial
equationstatethenecessargegree(linear, quadratic cubic,or quartic).

3. Theremainingquestionsare all relatedto the designof the experimentdescribedn question2. The
randomdigits belowr will beneededo answersomeof the questions.

84713 28178 24640 83428 90058 28704 27140 29724 08366 24986 79213 48688
40551 63943 07844 09940 94745 88628 57677 14562 13713 13925 52520 82215

(a) The datatable makesit appearasif the speedwas systematicallyincreasedy 5 miles per hour
every secondrial. It would have beenmoreappropriate¢o randomlyassignthe 6 speeddo the 12
trials. Usethefirst row of the randomdigits above to obtaina randomassignmenof the 6 speeds
tothel2trials.

(b) Nametheresponseariablefor the experiment.

(c) Nameeachof thetreatmentsn the experiment.

(d) Whataretheexperimentalunits?

(e) Whatarethe obsenrationalunits?

(H How mary replicationsaretherefor eachtreatment?

(g) Theexperimentwasconductedvith asinglecar Nameoneadwantageandonedisadantageof this
strat@y.

(h) Supposéwo cars(A andB) hadbeenavailablefor usein thestudy Usethe secondow of random
digits to develop a good designfor an experimentthat usestwo cars(A andB) and 12 trials to
examinetherelationshipbetweergasconsumptiorandthe 6 speedsisedpreviously. Namethecar
andthe speedhatis to be usedin eachof the 12 trials. Explainhow you usedtherandomnumber
tableif your strategy will notbe clearfrom your writtenwork.



