STAT 481 -- Midterm II

Exam Time: 1:00 - 1:50 PM, March 18, 2016
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1. [30pt] The tensile strength of a paper product is related to the amount of
hardwood in the pulp. Ten samples are produced in the pilot study. We will fita
linear regression model relating strength to percent hardwood as follows:
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(1). It is known that SSE=38.8, SSR= 126.2. Construct the ANOVA table.
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(2). State the hypotheses. What conclusion can you draw for the test for significance
of regression?

Ho\ @' =0 Vs H. “ ﬁ :{F\’J

—F' 126 > 7‘

0.0%

(1.3 =638

#

p@j ect H,

A ‘(’LD,WD exgts (/ nean— Ve (_q,'-q'i"”‘ 5 i,ﬂ"ﬁ-}
/

{
betinsean The ))M,@h{ hawel e ﬂU/Lo{ Strened b ‘
(



(3). Derive the distribution of the estimate ﬁAl first, and show that the sampling
distribution of ﬁ is a ¢ distribution. Given that
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2. [30pt] The data set (mens200m.txt) contains the winning times (in seconds) of the
22 men's 200 meter olympic sprints held between 1900 and 1996. (Notice that the
Olympics were not held during the World War I and I years.) Is there a linear
relationship between year and the winning times? Below include a scatter plot and
partial computer output by fitting a simple linear regression model.

Fitted Line Plot
Men200m = 76,15 - 0,02838 Year
x B ' Se Predicteor Coef SE Coef g P
ol B @ 59.4% Constant 76,153 4,152 18.34 0.000
3 s gt Year -0.0284 0.00213 -13.33 0.000
§ o ,\“"':\,‘ Analysis of Variance
e N Source DF 88 Uiy F P
& S Regression 1 15,796 15.796 177.7 0.000
¥ ‘i Residual Erreor 20 1.778  0.089%
Ctr 1030 10 1960 1980 2000 : Total 21 17.574
Year

(1). To answer the research question about the linear relationship, let's conduct the F-test.
What is the null and the alternative hypotheses for the study? What decision will you
draw based on the ANOVA table above? Y ujm;:i 3 e sttt vale 7
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(2). Based on the information given above, find the fitted regression line with intercept
and slope estimates. Calculate the coefficient of the determination and explain it.
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(3). Construct the %ﬂﬁdence interval for the slope Bi.
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(4). Is there a negative association between year and the wining time? State your
hypothesis for this research objective. Choose appropriate test and draw your conclusion. o= 57
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3. [40 pt] Suppose the National Transportation Safety Board (NTSB) wants to
examine the safety of compact cars, midsize cars, and full-size cars. It collects a
sample of three for each of the treatments (cars types). Using the hypothetical data
provided below, test whether the mean pressure applied to the driver’s head
during a crash test is equal for each types of car. Use a=5%.

Car Type Pressure on head | Group mean (7,,) | Sample variance (S?)
Compact 644, 655, 702 667 949
Midsize 468,427, 524 473 2374
Full-size 484, 456, 401 447 1783
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(2). State the null and alternative hypotheses for this study. Calculate the appropriate
test statistic based on the calculation in (1) and draw your decision accordingly.
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(3). Construct the Tukey’s simultaneous confidence interval and decide if there is
difference among the mean pressures in the crash test for three types of cars.
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(4). Show that E(MSE)= o’ where o is the constant response variance.
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(5). Comment on the difference between the application of the confidence interval (¢, 7, )

and the simultaneous confidence interval i ;
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