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1. A small study was performed to assess whether a new type of ski decreased skiers’ times to complete
a course at Dridger Bowl. Eight skiers were randomly selected from Bridger Bowl’s ski patrollers to
participate. Three skiers were randomly assigned to use the new skis (because there were only 3 sets of
the new prototypes available) and the other 5 used conventional skis. The skiers on the new skis had a
mean time of 1 minute and 5 seconds. The skiers on the conventional skis had a mean time of 1 minute 15
scconds. Below is the cxact randomization distribution for the conventional ski mean time minus the new
ski mean time. There are 56 ways to assign 8 units into two groups of 3 and 5.

(a) (10 pts) State the hypotheses being tested Randomization distribution
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(b) (10 pts) What is the exact p-value from the randomization distribution? SHOW YOUR WORK.
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(c) (10 pts) What is the definition of the above p-value?
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(d) (30 pts) Give a Scope of Inference for this problem.
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2. An ANOVA was fit to logg-transformed weights of insects at 4 different Locations, with the following
results:

Response: log(Weight)

Df Sum Sq Mean Sq F value Pr (>F)
Group = 78.29 26.10 3.2622 0.0243
Residuals 116

(a) (10 pts) If the logyg-transform was suggested by a Box-Cox transform, draw a picture of the graph
from boxcox() that would suggest the use of a log-transform.
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(b) (10 pts) Caleulate the missing Mean Sq value from the ANOVA table. Show your work! What
parameter does it estimate?
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(¢) (10 pts) Interpret the value of the test statistic in terms of the problem!
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(d) (10 pts) How did R calculate the p-value? Indicate the distribution and which tail(s) of the distribution
were nsed.
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(e) (15 pts) The data analyst found that the mean log,,-transformed weight for insects in a warmer
location were heavier than the mean log;j-transformed weight for insects in a colder location (p-value
= 0.009, t=2.5) with a 95% CI for the mean difference equal to [0.035, 0.921] log;o(mg). Write a
proper summary of the results with respect to the original scale of the data. Include in your summary
the appropriate p-value, test statistic and CI, and provide an interpretation of the CI that explicitly
indicates which location has larger weights.
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(f) (15 pts) If there are large outliers in the data set, what other kind of ANOVA should you try? Describe
how this other ANOVA deals with outliers.

Crogeal Lallis arals wikh outhers by Frct
Lﬂhjhl,’g \‘CMA.L’ g *‘rp C&C’:‘(‘& -“’t/kmﬁ _».E.P(b:( /llr/)\ﬁ:i_JTf.\.

(!TRAL& A= ‘DJCL'L s & aa~ o/'{‘rl--n_f A e ﬂqﬂ— a F(@ Q:_‘l'f__'j
e (e~ | Sv K\F%Eaj Lallle,  » MD‘(:O»J‘Q - u—%({.q_y:\

3. A study was conducted at a single hospital in Cleveland to determine the number of healthcare workers
(HCW) who enter patient rooms. All 50 rooms in the hospital were monitored for a day. Patient rooms
were classified according to the type of hospital unit: intensive care (ICU) with true mean number of HCWs
1, surgical (Surg) with true mean pg, Oncology with true mean 3 or Pediatric with true mean p4.

m411 = aov(HCW.prop~ UnitType)

summary (m411)

#i#t Df Sum Sq Mean Sq F value Pr(>F)

## UnitType 3 1514.9 504.96 6.2801 0.001082 **
## Residuals 49 3939.9 80.41
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Theoretical Quantiles fitted(m411)
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TukeyHSD(m411)

##  Tukey multiple comparisons of means

#it 95%, family-wise confidence level

##

#i# diff lwr upr p adj
## Surg-ICU 1.808097 -9.711158 13.3273534 0.9752382
#i# Oncology-ICU 3.786622 -12.211515 19.7827604 0.9221135
## Pediatric-ICU -10.218724 -22.642791 2,2053442 0.1410754
## Oncology-Surg 1.977525 -10.716077 14.6711268 0.9757651
## Pediatric-Surg -1.2026821 -19.745407 -4.3082355 0.0007555
## Pediatric-Oncology -1.4004346 -27.524395 -0.4842969 0.0397167
estimable(aov(HCW.prop~ UnitType-1),c(0.333,0.333,0.333,-1))

#i# Estimate Std. Error t value DF Pr(>ltl)

## c(0.333,0.333,0.333,-1) 11.99576 3.17062 3.783411 __ 0.0004217171

(a) (40 pts) What assumptions must be met for the results of the ANOVA to be valid? Check each of
these assumptions and state how you are checking the assumption.
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what the better test is and why it can be applied. What will be better about the p-value and CI that
you get from this other test?
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(c) (10 pts) The researcher’s planned secondary research question was that Pediatric units had a LOWER
mean number of HCWs compared to the overall mean of the 3 other units. From the R output above,
tost this hypothesis. Simply provide the p-value and the degrees of freedom for the test.
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