STA 6208 – Exam 1 – Spring 2014    PRINT NAME ______________
For Each Problem, use  = 0.05 Significance level.
Q.1. An accounting researcher is interested in comparing two methods of training auditors for preparing tax returns. She wants to choose equal sample sizes for a 2-sample t-test has a power of 0.90 of detecting a difference in true mean tax assessment of 10. Based on a pilot study, she believes the standard deviation is about 20. Note that auditors will be using the same corporate financial data. Complete the following parts, and show all work in parts b-d. 
Note:  z.10 = 1.28       z.05 = 1.645       z.025 = 1.96
p.1.a. Assuming 
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p.1.b. Based on the normal distribution, for what values of 
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 will you reject H0: = 0 in favor of HA:≠ 0  based on a Z-test? Note given the above information, this will be a function of n1 = n2 = n.
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p.1.c. What will the (upper) critical value from part b be equal to under the alternative hypothesis  = 10, if you want the power to be 0.90 (equivalently  = P(Type II Error) = 1-0.90=0.10). Note given the above information, this will be a function of n1 = n2 = n.
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p.1.d. What sample size (n1 = n2 = n) will be needed for each group to equate parts b and c?
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Q.2. A hotel is interested in studying the effects of washing machines and detergents on whiteness of bed sheets. The hotel has 4 washing machines and 3 brands of detergent. They randomly assign n=4 sheets for each combination of machine and detergent (each sheet is only observed for one combination of machine and detergent). After washing, the sheets are measured for whiteness (high scores are better). The model fit is:
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[image: image8.emf]Washer\Detergent 1 2 3 Mean

1 25 30 35 30

2 20 35 65 40

3 25 45 50 40

4 30 50 70 50

Mean 25 40 55 40



[image: image9.emf]Source df SS MS F F(0.05)

Machine 3 2400 800 0.8 ≈ 2.88

Detergent 2 7200 3600 3.6 ≈ 3.27

M*D 6 1800* 300 0.3 ≈ 2.38

Error 36 36000 1000 #N/A #N/A

Total 47 47400* #N/A #N/A #N/A


p.2.b. Complete the ANOVA table.

p.2.c. Is there a significant interaction between Machine and Detergent on whiteness scores?    Yes   /   No
p.2.d. Is there a significant main effect for Machines?    Yes   /   No
p.2.e. Is there a significant main effect for Detergents?    Yes   /   No
Q.3. A 1-Way random effects model was fit, comparing copper concentrations among bottles of a Scotch whiskey brand for a given age. A random sample of 5 bottles was selected, and within each bottle 3 samples were taken, and copper concentration was measured. The following table gives the sample means and variances for the 5 bottles for the model.
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[image: image11.emf]Bottle #reps Mean Variance

1 3 265 500

2 3 335 1300

3 3 270 200

4 3 355 1225

5 3 375 625


p.3.a. Compute the Among Bottle sum of squares, give its degrees of freedom, and Expected Mean Square
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SSA = ________________________________    dfA = _______________________   E{MSA} = __________________
p.3.b. Compute the Within Bottle sum of squares, give its degrees of freedom, and Expected Mean Square
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SSW = ________________________________    dfW = _______________________   E{MSW} = __________________
p.3.c. Test whether the variance of the bottle effects is 0.  H0: a2 = 0  HA: a2 > 0  
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Test Statistic: _____________________________________   Rejection Region: _____________________________

p.3.d. Obtain Point estimates for: 
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Q.4. For a one-way fixed effects analysis with t=3 treatments and equal sample sizes (r1, r2, r3), derive the ordinary least squares estimators for the treatment effects model. Show all work.
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p.4.a. Derive the Ordinary Least Squares Estimator of 
p.4.b. Derive the Ordinary Least Squares Estimator of 1:

p.4.c. Obtain 
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Q.5. An experiment was conducted to compare preferred distances (cm) among subjects randomly assigned to watch HDTVs of t=3 sizes (32”, 37”, 42”). There were r = 150 subjects per size. The sample means for the 3 distances were 26.7 (32”), 29.8 (37”), and 33.8 (42”).  The sums of squares are: SSTrts = 3801 and SSErr = 1710641, respectively.

p.5.a.  Consider two contrasts among the 3 sizes:  
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    Show that these are orthogonal contrasts.
p.5.b. Obtain the estimate for each contrast.

p.5.c. Compute the Sum of Squares for each contrast, and show they sum to SSTrts.

SSC1 = _____________________________    SSC2 = _________________________ SSC1+SSC2 = ________________
p.5.d. For each contrast,  test   H0: C = 0   vs:   HA: C ≠ 0 by the F-test

Test Stat1: _________________________   Test Stat2: ____________________ Rejection Region: _______________

Q.6. A study was conducted to compare 3 treatments for patients with HIV. The response was a measure of change in CD4+ counts. There were r = 90 patients in each of the 3 treatment conditions. The means and MSE are given below, note that positive responses implying increasing counts (good) and negative responses imply decreasing counts (bad).
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Compute simultaneous 95% CIs for all pairs of treatments, based on Tukey’s, Bonferroni’s, and Scheffe’s Methods:

Tukey: 

Bonferroni: 

Scheffe: 
p.2.a. Give least squares estimates of the following parameters:

















_1453710517.unknown

_1454302070.unknown

_1454302607.unknown

_1454302893.unknown

_1454303130.unknown

_1454302862.unknown

Sheet1

		Subject		Drink1		Drink2		Drink3

		1		42		48		62

		2		36		34		48

		3		54		56		75

		4		44		46		52

		5		28		32		44

		6		45		50		65

		Source		df		SS		MS		F		F(0.05)

		Music Type				664.4

		Week				82.0

		Day of Week				477.2

		Error

		Total				1412.0

		Source		df		SS		MS		F		F(0.05)

		Machine		3		2400		800		0.8		≈ 2.88

		Detergent		2		7200		3600		3.6		≈ 3.27

		M*D		6		1800*		300		0.3		≈ 2.38

		Error		36		36000		1000		ERROR:#N/A		ERROR:#N/A

		Total		47		47400*		ERROR:#N/A		ERROR:#N/A		ERROR:#N/A
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_1454301718.unknown

_1454301947.unknown

_1454301696.unknown

_1453720748.unknown

_1453716270.unknown

_1453719751.unknown

_1453711088.unknown

_1453698419.unknown

_1453706531.unknown

Sheet1

		Bottle		#reps		Mean		Variance

		1		3		265		500

		2		3		335		1300

		3		3		270		200

		4		3		355		1225

		5		3		375		625
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_1453698166.unknown

Sheet1

		Washer\Detergent		1		2		3		Mean

		1		25		30		35		30

		2		20		35		65		40

		3		25		45		50		40

		4		30		50		70		50

		Mean		25		40		55		40
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