STA 6127 – Exam 1 – Spring 2005  PRINT NAME__________

The following 3 problems are based on the following information

A lacrosse coach is interesting in comparing 3 brands of lacrosse helmets before choosing a brand for her college team. She has researchers in her college’s medical school measure the shock absorption of each brand based on 8 replicates per brand.  They report the following means and standard deviations for the experiment (low measurements are better, implying stronger shock absorption):

	Brand
	Mean
	S.D.

	A
	8.0
	2.0

	B
	11.0
	3.0

	C
	11.0
	2.0


1. Give the between brand sum of squares.

2. Give the within brand sum of squares:

3. The minimum significant difference based on Bonferroni’s method is Bij =2.72 .  What can she say about the true means with an experimentwise error rate of E=0.05? Note that we obtain Bij as: 
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a) Brand A is better than B and C, B and C are not significantly different.

b) Cannot conclude that any of the brands are significantly different

        c) Brand A is worse than B and C, B and C are not significantly different

4. One-Way ANOVA provides relatively more evidence that: H0: g  is false when:

a) The smaller the “between group” variation and the smaller the “within group” variation

b) The larger the “between group” variation and the smaller the “within group” variation

c) The smaller the “between group” variation and the larger the “within group” variation

d) The larger the “between group” variation and the larger the “within group” variation

5. Two graduate students wish to compare mean household incomes among three sectors in their city. They sample 10 households at random from each sector, obtaining annual income (in $1000s). The partial ANOVA table is given below:

       Source                df           Sum of squares            Mean Square                        F

Between Sectors                             500

Within Sectors                                

Total                                                1580

a) Complete the ANOVA table.

b) Test whether you can conclude population mean incomes differ among the 3 sectors (=0.05) by completing the following parts:

i) Null hypothesis:

ii) Alternative Hypothesis: 

iii) Test Statistic:

iv) Rejection Region:

v) Conclusion:

vi) The P-value will be Larger/Smaller than 0.05  (circle one).

vii) The sample means for sectors 1, 2, and 3 are 25, 35, and 30, respectively. If they fit this as a regression model, E(Y) = +1Z1+2Z2 , where Z1 is 1 if the household is in sector 1, 0 otherwise; and Z2 is 1 if the household is in sector 2, 0 otherwise; give least squares estimates of :

6. A researcher wishes to determinewhat factors are associated with college GPA’s (Y) among freshmen. He obtains the following predictor variables: High school GPA (HS), SAT math (M), and SAT verbal (V). He fits the following models (based on a sample of 25 freshmen):

i)  E(Y) =  + HH + MM + VV       SSEi = 6.0    dfE = 25-4=21

ii) i)  E(Y) =  + HH                            SSEii = 10.0

Test:

H0: Neither SAT Math or Verbal are associated with college GPA after controlling for HS GPA at =0.05:

a) Test Statistic:

    b)  Rejection Region/Conclusion:  

7. Bonferroni and Tukey simultaneous confidence intervals will be Wider/Narrower when we compare all pairs among 3 groups compared to when we compare all pairs of 5 groups, for a given number of degrees of freedom (N-g).

The following 2 problems are based on the following information

A retail manager  is interested in the relationship between store sales (Y, in $1000s) and the following predictor variables: inventory level (X1, in $1000s), population within 3 miles of store (X2 , in 1000s), median household income within 3 miles of store (X3, in $1000s), and an indicator of whether there is a direct competitor within 1 mile of the store (X4=1 if yes, 0 if no). The following EXCEL output is obtained, based on a sample of 25 stores in her chain during June.

	ANOVA
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F

	Regression
	4
	3125.76
	781.4399
	111.3737
	.00000

	Residual
	20
	140.3276
	7.016379
	
	

	Total
	24
	3266.087
	 
	 
	 


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-8.74
	4.018179
	-2.17583
	0.04173

	Inventory
	0.49
	0.117605
	4.159726
	0.000484

	Pop
	1.06
	0.15798
	6.725044
	.0000

	Income
	0.95
	0.082553
	11.5506
	.0000

	Compete
	-20.65
	1.205259
	-17.1327
	.0000


8. She wishes to test whether any of these predictors are associated with sales. Give the test statistic and her decision (and why) for the test at the =0.05 significance level.

 a) Test statistic = 111.37, conclude at least one of the predictors is associated with sales since P-value< .05

 b)  Test statistic = -2.176, conclude at least one of the predictors is associated with sales since P-value< .05

  c) Test statistic = 111.37, don’t conclude any of the predictors are associated with sales since P-value< .05

  d)  Test statistic = -2.176, don’t conclude any of the predictors are associated with sales since P-value< .05

  9.  She concludes that presence of  a competing store has a negative impact on store sales, controlling for inventory, population, and income. Is this justified at the =0.05 significance level?  Yes/No (Circle one).
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