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1. A study assessed the effectiveness of a new drug designed to reduce repetitive behaviors
in children affected with autism. A total of 8 children with autism enrolled in the
study and the amount of time that each child engaged in repetitive behavior during
a three-hour observation period was measured both before treatment and then again
after the child took the new medication for a period of 1 week.

The research question is whether the medication reduces the number of repetitive
behaviors.

Since this is a paired-sample situation, I calculated the differences (after - before) for
the children and used those as the study variable. Here is some SAS output for this

variable.
Tests for Location: Mu0=0
Test -Statistic~  ~-——- p Value-—----

Student’s t t ~2.05996 Pr > |t] 0.0784

Sign M -2 Pr >= [Nl 0.28921
Signed Rank ] -14 Pr >= |3]  0.0625
Stem Leaf # Boxplot
10 1 |
05 1 |
-0 - +
-1 500 3 .
-2 50 2 +om—— +
-3
-4
-5
-8 0 1 0
e R

Multiply Stem.Leaf by 10%*+1

(a) What is the lowest value in the dataset? (Numeric answer)

—6.0%10 = - 4p



(b) What is the best statistical test for using these data to address the research
question? (Circle one.) .
;k)f% i. paired t-test —-‘J; o a/) AL FQ

i, sign test

¥ none of the above
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(c) What is the p-value of the test you chose? (Numer c answer) ;oA P b
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d) At the .05 significance level shi ild vou reject the null hypothesis that the medi-
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cation makes no difference? ({yeg/no)
(e) The appropriate conclusion is: (Circle one}
i. The data proves that the medication makes no difference in the number of
repetitive behaviors.
it. The data proves that the medma.tlon reduces the number of repetitive be-
haviors.
- “1i1.\The data provides evidence that the medication reduces the number of repet-
itive behaviors.
iv. The data does not provide evidence that the medication reduces the number
of repetitive behaviors.
v. None of the above

2. A researcher is interested in the effects of sleep deprivation and caffeine consumption
on reaction times in a driving test. She will recruit 48 people into her study. Each
study participant will be randomly assigned to one of three sleep conditions (3 hours,
6 hours, or 9 hours) the night.before being tested in a driving simulator as well as to
one of two caffeine levels (no coffee or two cups of coflee) before the test. The variable
recorded for each participant is his or her mean reaction time in tenths of a second to
various stimuli presented during the simulated driving test.

(a} This study is: (circle one)

i. an observatlonal study

= A expe:rlment w.‘}
&‘“m”“m-“s.ufﬁcmnt mformatxon is prov1ded to determine which
(b) The factors are: (c1rcle one) e
N i caffeme consumptlon and sleep deprlvatlon “}
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iii. mean reaction times
iv. coffee or no coffee and 3 hours, 6 hours, or 9 hours of sleep



(c) The response variable is: (circle one)
1. caffeine consumption and sleep deprivation

ii. the 48 Q@:tlc;pants
<M1_11 mean reaction times N)

e 2 By

iv. Coffes or 1o coffes and 3 hours, 6 hours, or 9 hours of sleep
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{d) How many treatments are possﬂ)le‘? (numeric answer)
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3. For each of the following scenarios, write which of the following statistical procedures
would be most likely to be appropriate.
o ANOVA |
e chi square test
» correlation
o Kruskal-Wallis test
© regression
¢ sign test
e t-tesi
¢ Wilcoxon rank sum test

¢ Wilcoxon signed rank test

(a) Agronomists wish to assess the strength of the linear relationship between pounds
of herbicides apphed to fields and numbers of honeybee deaths in nearby hives.
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(b) Educators wish to determine whether the, proportion of students recewmg A

grades is the same in undergrad courses in Physics, Math and Computer Science.
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{c) Economists wish to assess whether the distribution of income is the garme in

workers in Actuarial Science, Statlstms and Da,ta Science. ; :
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4. Between birth and age 3 months, babies’ heart rates follow a normal distribution with
mean 143 beats per minute and standard deviation 19 beats per minute.

(a) What proportion of babies in this age range have heart rates faster than 150
beats per minute? §Numerlc angwer; show your work.)
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(b} Consider drawing simple random samples of size 36 from the population of babies
between birth and age 3 months. In what proportion of such samples will the
sample mean Z be greater than 150 bﬁi jer minute? {Numerlc answer; show
your work.) {S'" g A
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5. The Central Limit Theorem says (circle one):
when the sample size n is large, the shape of the sampling distribution of the

sample mean Z is approximately normal regardless of the shape of the population
;L distribution of individual values.

(b) when the sample size n is large,the shape of the population distribution of indi-
vidual values is approximately normal.

(c) if your sample size n is at least 30 you will live happily ever after.

(d) none of the above.



6. In the 1970s, smoking rates in the U.S. were much higﬁer than they are now. An
insurance company wanted to study cigarette consumption rates in all 50 states and
the District of Columbia. Among the data that they collected on each state and D.C.
were the following three variables:

income -- per capita income in the state in dollars
price -- average price of a pack of cigarettes in the state in cents
sales =-- per capita number of packs of cigarettes scld in the state

In answering the following questions, refer to the attached SAS output for two regres-
sion models using these data.

(2) In both models, sales is the (circle one):
i. predictor variable
il. lurking__j_\_r;%{ighle
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(b) Which variable, income or Price, explains more of the variability in sales? '
Justify your answer by citing specific SAS output. " R Ca / 0 ;,/? ;‘:;
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(c) Based on model 2, what is the expected value of sales in a state in which the
price of a pack of cigarettes is 35 centg? (Numeric answer; show your work — and 157

yesl,\cigarettes really were that cheap in the 1970s.)
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(d) Based on the following line from model 1, explain to a nonstatistician what the
number 0.01758 means about sales and income.

income 1 0.01758 0.00728 2.41 Q0.0195
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(¢) Based on model 1, what quantity are we 95% confident is in the interval {0.00295,
0.03222)7 Use the conventional symbol. - '
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(1) From model 1, what is the p-value for testing the null hypothesis that the pop-
ulation slope of sales on income is 07 (Numeric answer)
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(g) Circle all of the followmg that are assumptions of simple linear regression.
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"v. none of the above



Model |

The REG Procedure
Medel: MODEL1

Dependent Variable: sales

Number of Observations Read

51
Number of Observations Used 51
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value
Model 1 5487 .56714 5467 .56714 5.83
Error 49 45958 937.91584
Corrected Total 50 51425
Root MSE _ 30.62541 R-3quare 0.1063
Dependent Mean 121.54118 Adj R-8q 0.0881
Coeff Var 25.19758
The REG Procedure
Model: MODEL1
Dependent Variable: sales
Parameter Estimates
Parameter Standard
Variable DF Estimate Error t Value
Intercept 1 55.36245 27.74308 2.00
income 1 0.01758 0.00728 2.41
Paramete; Estimates
Variable DF 95% Confidence. Limits
Intercept 1 ~-0.38935 111.11426
income 1 0.00295 0.03222

Pr > F

0.0195

Pr > It]

0.0516
0.0195



Model 2

The REG Procedurs
Model: MODELZ2
Dependent Variable: sales

Number of Observations Read 51
Number of Observations Used 51

Analysis of Variance

Sum of Mean -
Source DF Squares Square F Value
Model i 4647.52138 4647.52138 4,87
Error 49 46778 9564 .,65147
Corrected Total B0 51425
Reot MSE 30.89743 R-3quare 0.0904
Dependent Mean 121.54118  Adj R~8q 0.0718
Coeff Var 265.42137
The REG Procedure
Model: MODELZ2
Dependent Variable: sales
Parameter Estimates
Parameter Standard
Variable DF Estimate Error t Value
Intercept i 210.45305 40.52848 5.19
price 1 ~2.33b21 1.05837 -2.21
Parameter Estimates
Variable DF 95% Confidence Limits
Intercept 129.00802 291.89808
price -4.46208 -0.20833

Pr>F

0.0321

Pr > |t]

<.0001
0.0321



