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SM339 –Practice Quiz 4
03/06/07
Instructions:

NOTE: Data for this quiz is in a separate Excel file, practicequiz4-data.xls.

Rename the document with your alpha code. Put your name and alpha in the top rows of this document Leave the other rows empty – they are for your scores. Save your work to your local PC after finishing each problem.

Email me your quiz before you leave. 

Enter your answer directly in the Word document following the given question.

FIRST, give an answer to the question in one or more simple, direct English sentences. 

THEN, give supporting documentation. This may be in the form of Matlab code or calculator entries.

1. The worksheet labeled Q1 contains data on a treatment for depression. It is felt that the Effectiveness varies with Age. Discuss.
Answer: The regression model is Eff=47.516+0.33051*Age, so that Effectiveness goes up by 0.33 for every additional year of Age. F for the regr is 13 and the p-value is about 0.5%, so we can be quite sure that the slope is nonzero.
A 95% confidence interval for the slope is from 0.12608 to 0.53494. R^2 = 0.56476.

>>> [b,aov]=simpregr(x,y)

b =

       47.516

      0.33051
aov =

       253.39            1       253.39       12.976
       195.28           10       19.528    0.0048303

>> xavg=mean(x);

>> sxx=(x-xavg)'*(x-xavg);

>> sdslope=sqrt(aov(2,3)/sxx);

>> bisect(@(d) tprob(d,sdslope,10,b(2),99),.025,-9,9,.00001)

ans =

      0.12608
>> bisect(@(d) tprob(d,sdslope,10,-99,b(2)),.025,-9,9,.00001)

ans =

      0.53494 
>> r2=aov(1,1)/(aov(1,1)+aov(2,1))

r2 =

      0.56476
2. Discuss the model for the data in #1, but consider Age to be a function of Effectiveness. What changes and what remains the same? 
Answer: 

>When we change the roles of X and Y, the value of F and the p-value are unchanged. R^2 is also unchanged. The equation for the line will change.
The new model is Age = -61.68+1.7088*Eff. 

>> [b,aov]=simpregr(y,x)

b =

       -61.68

       1.7088

aov =

       1310.1            1       1310.1       12.976

       1009.6           10       100.96    0.0048303
3. Suppose a simple regression has been calculated. Some of the ANOVA table is shown below. Discuss the regression. Include discussions of the following (a) p-value, (b) R^2, (c) correlation, (d) the regression equation.  
	
	SS
	df
	MS
	F

	Regr.
	3.4
	1
	
	

	Error
	11.3
	12
	
	


Answer: The filled-in ANOVA table is shown below. F=3.61 and the p-value is about 8%. This is in the “gray area”, so we would not automatically reject H0, but there is more than a little evidence that X and Y are related. R^2=0.23, which is not very high. Correlation is +/-0.48. From the ANOVA table, we cannot determine the regression equation and therefore do not know the sign of the slope, which would also be the sign of correlation.
>
	 
	SS
	df
	MS
	F

	Regr.
	3.4
	1
	3.4
	3.61061947

	Error
	11.3
	12
	0.94167
	0.08170123


4. Suppose we are given the following quantities. Discuss the resulting regression model for Y as a function of X. Include at least those items in #3.     
sse =       33.953

sxy =      -53.527

sxx =         17.5

syy =       197.68

xavg =          3.5

yavg =      -9.6112

n =     6
Answer: 

· The regression equation is Y= 1.0943-3.0587*X. Using SYY and SSE, we can complete the ANOVA table. From this, F=19.3 and the p-value=0.012. we can be quite sure that the slope is not zero. R^2=0.83 and correlation=-0.91. (Since the slope <0, we know that correlation <0.)

>> b1=SXY/SXX

b1 =

       -3.0587
>> b0=Yavg-b1*Xavg

b0 =

      1.0943
	 
	SS
	df
	MS
	F

	Regr.
	163.727
	1
	163.727
	19.2886637

	Error
	33.953
	4
	8.48825
	0.0117653

	Total
	197.68
	
	
	


5. The Air Force has a rule that an engine must be overhauled when a certain parameter reaches a specified level. They have measured this parameter at several different times and fit a regression model with parameter as a function of time. Then they solve for the time at which the parameter reaches the overhaul level. (R^2 for this regression is 0.42.) Discuss what is wrong with this approach.    
Answer: 

>If they wish to determine the time when the parameter will be a specific value, then they should fit a model for time in terms of parameter. Since R^2 for their regression is low, the slopes of the two different LS lines will not be reciprocals of each other and we would not expect the two lines to produce the same result.
