STAT 5200 Spring 2015 Final Exam

Do not open the exam until you are instructed to do so.

Directions: You have 110 minutes (11:30-1:20) to complete the exam. You may use
your calculator and two pages (both sides) of notes, but no laptops or wireless-capable
devices are allowed. Be concise with all your responses (no more than 1-2 sentences are
needed for each question). You may use 3 decimal places in any calculations. The point-
worth of each question is given, and the total points sum to 100.

7
Student Name: _S ° /‘L'H ons

Separate Handout: Four studies (clearly numbered 1-4) are described in a separate
handout for this exam. Variable names in resulting data sets are bolded in the handout.
Total sample sizes reported in the handout refer to numbers of rows in the resulting data
sets. For some of these studies, partial output using SAS procedures is provided in the
handout. Each question on the exam clearly refers to a specific study by number.

Statistical Significance: For all significance tests on this exam, use significance level
a = 0.05. You may assume that relevant model assumptions are satisfied whenever a
significance test is used on this exam.



(Ct g m"anr B&L““SB
Question 1: Refer to the description pf Study 1 (dental fillings) in the handout.
e e
(a) (2 points) This is a(n) % by -5 by 2 factorial design with f

replicate(s) per factor level combination. (Fill in the blanks. The order of factors
doesn’t matter here.) (1-, 0.5 e ewdde Hanle)

(b) (11 points) Draw a Hasse diagram for this design. Be sure to include all
necessary lines, indications of random effects, and subscripts to denote
corresponding degrees of freedom.
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(c) (3 points) What is the test statistic for the effect of preparation method (P), in
terms of the mean squares (MS symbolically)? Also report the sampling

distribution.
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(d) (3 points) Which (if any) of the tests in the analysis of this study will require .
approximate F-tests? How can you tell? [T’qll PQMB haseh oA {3:4-‘% h) l
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(€) (2 points) In the statistical model for Study 1, what [omitted] interaction term
does the error term correspond to?
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/ Question 2: Refer to Study 1 (dental fillings) in the handout.

o (a) (8 points) How does the specific non-parallel pattern in the interaction plot (in the
handout) communicate the correct interpretation of the A*P interaction term?.

[TMF@ ace Sevtral RE b answer His, but chouald h\uluﬁz] :
the (20”0503'3 maine ‘oob\‘(‘ﬂ

" The el oF P i dibleceat Le A leue |
= i Hhaw P otk A leuels

('Ws 36»’1'('4“')'3 ‘\bh.) A [e\k,( s ﬂ‘@@m.& CL+ P[Qd(( 3)

(b) (8 points) The following line of SAS code (in PROC GLIMMIX) creates a table
seen in the handout.
lsmeans A / pdiff adjust=tukey;
Using the appropriate portion of this output, add a column of letter groupings to
the table below so that “LS-means with the same letter are not significantly
different” while controlling a meaningful family-wise error rate at 0.05.

LSMEAN | A i

e -0.5 e euwds
23.7144 | 6 | A exhraneous o€
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(c) (5 points) The researchers also recorded the number of uniform-power hammer-
strikes it took to crack each filling. This response variable Strikes had a Poisson
distribution, and the resulting residuals could not be made normal. Circle the topic
below from this class that would be most applicable here.

1. Power / Sample Size Calculation
ii. R-square and Design Matrix in Mixed Model
_\»{ iti.) Generalized Linear Mixed Models
1v. Analysis of Covariance
v. Fractional Factorial Design
vi. Balanced Incomplete Block Design



Question 3: (16 points) Refer to Study 2 (germination rate) in the handout, where an
appropriate model was fit using the given SAS code. Partial SAS output is in the

handout.

(a) (6 points) Report and interpret this model’s R-square value.
. 1345 ,195
R é p:": _T_‘i__'_’_____ - ,qgla
79 5. 3¢5

A’LW'(' %,L c/b U“e Uqr(‘a“‘?o/\ L\'\ FAN
Com be e.xgla:v\aﬂ b:ﬁ s moded.,

(b) (5 points) Does the high value in part (a) demonstrate that the results of this
statistical model can be trusted? If so, why? If not, what else would you want to

look at?
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(c) (16 points) Based on the resulting plot in the handout, someone comments on how
it appears that, averaging across Temp levels 3 and 4, the mean FAN level at
Days level 2 may be different than at Days level 3. Using effects model notation
D = Days and T = Temp, construct a contrast y (as a linear combination of
parameters y, Dj, Tj, and DTjj; do not include any parameters with zero
coefficients) such that “Ho: y=0" addresses this question.
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Question 4: (12 points) Refer to Study 3 (pianos) in the handout. Circle which of the
following “named designs” below best describes this study, and briefly explain which
features of the study lead you to this decision. Sketch out a table or diagram below [with
sample randomization(s); not a Hasse diagram] to help explain your decision.
i Randomized Complete Block Design
ii. Latin Square Design
s Split Plot Design
. t\Q iv. Split Split Plot Design
(& V. Strip Plot Design
Vi. Repeated Measures Design
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Question 5: (6 points) Refer to Study 3 (pianos) in the handout. Someone proposes to
analyze data from this study using individual panelists’ ratings, in the same statistical

model as in Question 4 (but with total sample size of 80 rather than 16). Explain clearly
why this is inappropriate, referring to principles discussed in this course.

?cmels are exea_rtmey&ql ua;+S,WL;l‘ Mdividudls are meas‘arew\e«(‘f unts
ebher U e

\-)TKCS @(pgoﬂ_ﬂ S+FW+¢S$ wb’u(& [wﬂ +D %F’S‘FYA'J 5{‘-‘%8\‘3“6_0\:\_&




Question 6: (12 points) Refer to Study 4 (exercise) in the handout. Circle which of the
following “named designs” below best describes this study, and briefly explain which
features of the study lead you to this decision. Sketch out a table or diagram below [with
sample randomization(s); not a Hasse diagram] to help explain your decision.

. Randomized Complete Block Design

ii. Latin Square Design

iii. Split Plot Design

iv. Split Split Plot Design

¥, Strip Plot Design

#X @ Repeated Measures Design
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Question 7: (1 point) What topic(s) did you study most that did not appear on this exam?
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