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SM339 –Quiz 5
04/03/07
Instructions:

NOTE: Data for this quiz is in a separate Excel file, quiz5-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 tab SM121A contains data for Calculus students. “Placement” is the score in the Calculus placement exam. “Multiple” is the Whole Person Multiple. Find the best model for Placement in terms of MSAT, VSAT, Multiple and Sex.
Answer: 
· The best model uses only MSAT.
>> y=d(:,1);x=d(:,2:5);

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

ssa =

       1795.8            4       448.94        4.792

       4403.2           47       93.685     0.002521

         6199           51       121.55            0

>> b./sdcoeff

ans =

      0.30431

       3.1669

      0.10308

     -0.27282

      0.14002

>> x(:,2)=[];

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

ssa =

       1794.8            3       598.26       6.5202

       4404.2           48       91.754   0.00086535

         6199           51       121.55            0

>> b./sdcoeff

ans =

       0.3629

       3.7457

     -0.26991

      0.11949

>> x(:,3)=[];

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

ssa =

       1793.5            2       896.73       9.9738

       4405.5           49       89.908   0.00023231

         6199           51       121.55            0

>> b./sdcoeff

ans =

      0.45347

       3.7954

     -0.31275

>> x(:,2)=[];

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

ssa =

       1784.7            1       1784.7       20.215

       4414.3           50       88.286  4.1259e-005

         6199           51       121.55            0

>> b./sdcoeff

ans =

      0.33466

       4.4961

2. The first column of SM121A contains the Calc1 grade. The second column is an indicator for SM121A, a 5 hour version of SM121. Allowing for the other factors (such as SAT and Multiple), does there appear to be an effect due to taking SM121A vice SM121? Give a 95% confidence interval for the effect. 
Answer: 

· No. Allowing for all other vars, partial F for SM121A is small (-.68^2.)
· 95% CI is (-1.1292, 0.55818)
>> [b,ssa,sdcoeff]=mregr(x,y);ssa

ssa =

       6.3606            6       1.0601       1.3364

       35.697           45      0.79327      0.26111

       42.058           51      0.82466            0

>> b./sdcoeff

ans =

       0.7433

     -0.68158

      0.69573

       1.2693

      -1.9771

       1.0397

     -0.76289
>> bisect(@(d) tprob(d,sdcoeff(2),45,b(2),99),.025,-9,9,.00001)

ans =

      -1.1292

>> bisect(@(d) tprob(d,sdcoeff(2),45,-99,b(2)),.025,-9,9,.00001)

ans =

      0.55818

3. Tab Happy contains data on people’s income (in $1000) and how happy they say they are. Are people with more money happier? Does the relation between Income and Happiness appear to be linear, concave up or concave down?  
Answer: 

· Partial F is about 6, which is in the gray area. If anything, the quadratic coefficient is negative, which corresponds to concave down.
>> [b,ssa,sdcoeff]=mregr(x,y);ssa

ssa =

         4439            2       2219.5       37.277

       357.24            6        59.54    0.0004132

       4796.2            8       599.53            0

>> b./sdcoeff

ans =

     -0.11052

        4.069

      -2.5376

>> b

b =

      -1.2407

       1.2642

   -0.0044439

>>

4. Tab Stress contains data on the use of several methods for reducing stress hormones. “Hormone” is the change in stress hormone over the course of the study. The methods were coded as 1=Control group, 2=exercise, 3=meditation, 4=mid-afternoon snack. It is also felt that Weight might have an effect on the stress hormone. Allowing for the effect of weight, does there appear to be any difference among the methods? Which methods appear to be better than the Control group?     
Answer: 

· Partial F between Wt and Indicat and just Wt is 30.824, so there is a difference among the methods. 
· Omitting Control, the coefficients give comparisons to Control. Partial F for methods 2 and 3 are large, but there is no evidence that method 4 (snack) is different from Control.

>> y=d(:,1);wt=d(:,2);im=indicat(d(:,3));

>> x=[wt im(:,1:3)];

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

ssa =

       399.11            4       99.777       24.233

       61.762           15       4.1175  2.1298e-006

       460.87           19       24.256            0

>> x=[wt im(:,2:4)];

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

ssa =

       399.11            4       99.777       24.233

       61.762           15       4.1175  2.1298e-006

       460.87           19       24.256            0

>> b./sdcoeff

ans =

      -3.0815

       3.0109

       -5.671

      -8.1646

     -0.71116

>> ssa1=ssa;
>> b

b =

      -11.633

     0.072582

      -7.3516

      -10.482

      -0.9129

>> b./sdcoeff

ans =

      -3.0815

       3.0109

       -5.671

      -8.1646

     -0.71116
>> x=[wt];

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

ssa =

       18.358            1       18.358      0.74675

       442.51           18       24.584      0.39888

       460.87           19       24.256            0

>> ssa2=ssa;

>> pf=(ssa2(2,1)-ssa1(2,1))/3/ssa1(2,3)

pf =

       30.824
5. We would like to know if one’s perception of temperature is affected by the temperature conditions where one grew up. So we recruit a number of subjects. We ask each subject where he/she grew up and record the average temperature for that location. Each subject is then placed in a room with a known temperature and asked to estimate what the temperature is in the room. It is felt that the perceptions may also vary with age and gender, so these are also recorded. Given these variables - perceived temperature, temperature when growing up, age and gender - discuss what analysis you would do to answer the original question. Write down the model in the form of an equation. In addition, how would you interpret the various interaction terms? (Give a separate interpretation for each interaction term).     
Answer: 

>
