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SM339 –Quiz 4
03/06/07
Instructions:

NOTE: Data for this quiz is in a separate Excel file, quiz4-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 the prices of used cars. Using all the data, estimate the relationship between Mileage and Price. What Price would you estimate for a car with 70,000 miles?
Answer: The LS line is Price=17508-0.055989*Miles. F=5.06 and the pvalue=.038, so we can be sure that Price depends on Mileage. A 95% confidence interval for the slope is (-0.10848, -0.0034933). For a car with 70K miles, the estimated price is 13588.
> >> x=d(:,1);y=d(:,2); % Price is a fn of Mileage

>> [b,ssa]=mregr(x,y)

b =

        17508

    -0.055989

ssa =

   2.986e+007            1   2.986e+007       5.0644

  1.0023e+008           17   5.896e+006     0.037951

  1.3009e+008           18  7.2273e+006            0

>> [1 70000]*b

ans =

        13588

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

>> sdslope=sqrt(ssa(2,3)/sxx)

sdslope =

     0.024879

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

ans =

     -0.10848

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

ans =

   -0.0034933
2. In the same dataset, use indicator variables to compare the price of 2003 vs 2004. How much less would a 2003 cost, compared to a 2004? Give a confidence interval. 
Answer: Price=15819-2960*Yr2003, so a 2003 typically costs $2960 less than a 2004. A 95% CI is -5171.8 to -747.06.
>>> [b,ssa]=mregr(x,y)

b =

        15819

        -2960

ssa =

  4.1502e+007            1  4.1502e+007       7.9641

   8.859e+007           17  5.2112e+006     0.011747

  1.3009e+008           18  7.2273e+006            0

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

>> sdslope=sqrt(ssa(2,3)/sxx)

sdslope =

       1048.9
>> bisect(@(d) tprob(d,sdslope,ssa(2,2),b(2),99),.025,-9000,9000,.001)

ans =

      -5171.8

>> bisect(@(d) tprob(d,sdslope,ssa(2,2),-9999,b(2)),.025,-9000,9000,.001)

ans =

      -747.06

3. You’ve commissioned a study to determine how repair costs have varied with time. The person who did the study did not produce a very complete report. He said that Cost = 225 + 9.4*Year, where Cost is in $1000 and Year is years since the beginning of the study. He also tells you that R^2=0.62 and RMSE=6.4. You have to present the results of the study in the morning and want to make the most of what you’ve got. To the extent possible, discuss the p-value for the regression, a confidence interval for the slope and correlation. If the data provided is insufficient to determine one of these, say what is missing.  
Answer: Since R^2=0.62 and the slope is positive, we know that correlation=sqrt(.62) =  0.7874. Without N, we cannot determine df and cannot test either correlation or slope. We are also unable to find confidence intervals without df.
>
4. Sheet Q4 contains Mileage and Price for a different model (and more years.) Discuss the correlation between Mileage and Price. Give a p-value.     
Answer: R=-0.73873 and pv=0.0025447.
>>> [b,ssa]=mregr(x,y)

b =

        20919

     -0.10195

ssa =

  5.6934e+007            1  5.6934e+007       14.415

  4.7394e+007           12  3.9495e+006    0.0025447

  1.0433e+008           13  8.0252e+006            0

>> r

r =

     -0.73873
5. A manufacturer has developed a thermometer that uses reflections in the ear to estimate body temperature. To see that their new thermometer gives the “correct” temperature, they recruit several subjects. For each subject, they use the ear thermometer, as well as the usual thermometer that you put in your mouth. With these pairs of measurements, they have several options for statistical analysis. They can use a t test on the differences between the two methods. They can find the correlation between the two methods. Or they can fit a regression line. What are the advantages and disadvantages of each approach? If they fit a regression line, which measurement should be X, the ear temperature or the mouth temperature?    
Answer: 

>For regression, X=ear temp (and Y=mouth temp.) With correlation, they only know if these values are related, but not HOW they are related. In development, they might use a regression model to know how to calibrate the ear measurements. If the question is about how to evaluate a working model, and assuming that the ear measurements are supposed to be equal to the mouth temps, they should do a t test on the differences. This would also give a confidence interval on the difference in mean measurements (as well as an estimate of the SD of the differences.)
