
Stat 402B Exam 1 February 14, 2001

1. A experimentwasconductedto comparetheeffectivenessof threefungicides(A, B, andC) atprotecting
cornseedfrom fungusdamage.Thethreefungicidesandacontroltreatment(D) wererandomlyassigned
to 20 batchesof cornseedso that thereare5 batchesfor eachof the four treatments(A, B, C, andD).
Eachbatchof treatedseedswasplantedin its own plot. The numberof plantsreachingmaturity was
recordedfor eachplot. SomeSAScodeandoutputis providedbelow.

proc glm;
class trt;
model count=trt;
means trt;
means trt / dunnett(’D’);

run;

Dependent Variable: count
Sum of

Source DF Squares 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

Alpha 0.05
Minimum Significant Difference 4.6011

Difference Simultaneous
trt Between 95% Confidence

Comparison Means Limits
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 Comparison with Best
Alpha = 5% DF=16 Root MSE=2.8062 d=2.2271
Level Best Mean Diff Lower Limit Upper Limit p Value
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
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(a) Are thereany significantdifferencesamongthefour treatmentmeans?Givea teststatistic,p-value,
andadecisionat the0.05level of significance.

(b) Estimatethedifferencebetweentheaverageof the fungicidemeans(A, B, andC) andthecontrol
mean(D).

(c) Computethestandarderrorof thecontrastestimatedin part(b).

(d) Determinea95%confidenceinterval for thecontrastestimatedin part(b).

(e) Namethefungicidemeansthataresignificantlydifferentfrom thecontrolmeanatexperimentwise
significancelevel 0.05.

(f) Providea list of treatmentsthatcontainsthebesttreatmentwith 95%confidence.

(g) Briefly summarizetheconclusionsthatyouhave reachedthroughtheanalysisof thisdata.

2. An experimentwasconductedto investigatethe relationshipbetweendriving speedandgasolinecon-
sumptionfor a particularmakeandmodelof automobile.Onecarwasdriven for 10 milesat constant
speedaroundatrackin 12separatetrials. Below aredataon theamountof gasconsumed(in hundredths
of gallons)andthespeeddriven(in milesperhour)for eachof the12 trials. SomeSAScodeandparts
of theoutputappearbelow thedatatable.

Trial 1 2 3 4 5 6 7 8 9 10 11 12
Speedin 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;
input speed gasused;
x=speed;
cards;

<<<<DATA HERE>>>>

proc glm;
class speed;
model gasused=x x*x x*x*x x*x*x*x x*x*x*x*x speed;

run;

Dependent Variable: gasused
Sum of

Source DF Squares Mean Square
Model ?? ??????? ???????????
Error ?? 35.50 ???????????
Corrected Total ?? 712.25

Source DF Type I 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
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(a) Give thedegreesof freedommissingfrom theSASoutput.

(b) Give thesumof squaresmissingfrom theSASoutput.

(c) Give themeansquaresmissingfrom theSASoutput.

(d) Can the relationshipbetweendriving speedand gasconsumptionbe describedadequatelyby a
polynomialequation?Conductall the testsneededto answerthis question.For eachtest,give a
teststatisticandtherelevant tablevalue. If thedatacanbedescribedadequatelyby a polynomial
equation,statethenecessarydegree(linear, quadratic,cubic,or quartic).

3. The remainingquestionsareall relatedto the designof the experimentdescribedin question2. The
randomdigitsbelow will beneededto answersomeof thequestions.

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 datatablemakesit appearasif the speedwassystematicallyincreasedby 5 miles per hour
every secondtrial. It wouldhave beenmoreappropriateto randomlyassignthe6 speedsto the12
trials. Usethefirst row of therandomdigits above to obtaina randomassignmentof the6 speeds
to the12 trials.

(b) Nametheresponsevariablefor theexperiment.

(c) Nameeachof thetreatmentsin theexperiment.

(d) Whataretheexperimentalunits?

(e) Whataretheobservationalunits?

(f) How many replicationsaretherefor eachtreatment?

(g) Theexperimentwasconductedwith asinglecar. Nameoneadvantageandonedisadvantageof this
strategy.

(h) Supposetwo cars(A andB) hadbeenavailablefor usein thestudy. Usethesecondrow of random
digits to develop a gooddesignfor an experimentthat usestwo cars(A andB) and12 trials to
examinetherelationshipbetweengasconsumptionandthe6 speedsusedpreviously. Namethecar
andthespeedthatis to beusedin eachof the12 trials. Explainhow you usedtherandomnumber
tableif yourstrategy will notbeclearfrom yourwrittenwork.
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