
BIOSTATS 640 – Spring 2021                                 Unit 5.  Regression and Correlation  SOLUTIONS - Stata Users                                           

sol_regression - STATA.docx                                                                                                                                                                                              Page 1 of 15                                                                                                                                                                                             

 
Unit 5 – Regression and Correlation 

Practice Problems 
SOLUTIONS 

 
Download Stata datasets from course website. 
Note – The solutions assumed that you will place these datasets on your desktop 

 
 

1) hw_regression.dta 
2) hersdata_small.dta 

 
 

 
 
 
Question 1. 
In this exercise, you will gain some practice doing a simple linear regression using hw_regression.dta. This data set has 
n=31 observations of boiling points (Y=boiling) and temperature (X=temp).  You will be exploring the following two 
simple linear models: 
 
                                    (i)      

                                    (ii)     
 
        

(a) Create a new variable newy = 100*log10(boiling) 
 

(b) For each model, obtain: 
a. The fitted line estimates of   
b. Analysis of variance table 
c. R2 
d. Scatter plot with overlay of fitted line 

 
(c) In 3-5 sentences, write a one-paragraph interpretation of your two model fits. 
  
 
 
 
 
 
 
 
 
 
 
 
 

 

 Y = β0 +β1X;  where Y=boiling and X=temp

 newy = β0 +β1X;  where newy = 100*log10(y) and where y=boiling and X=temp

β̂0  and β̂1
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. * 
. ***** 1a) Stata command is generate  
. generate newy=100*log10(boiling) 
 
. * 
. ***** 1b)  MODEL:   
. * 
. ** a-c)   Stata command is regress yvariable xvariable 
 
. regress boiling temp 
 
      Source |       SS       df       MS              Number of obs =      31 
-------------+------------------------------           F(  1,    29) =  336.60 
       Model |  450.558755     1  450.558755           Prob > F      =  0.0000 
    Residual |  38.8187237    29  1.33857668           R-squared     =  0.9207 
-------------+------------------------------           Adj R-squared =  0.9179 
       Total |  489.377479    30  16.3125826           Root MSE      =   1.157 
 
------------------------------------------------------------------------------ 
     boiling |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
        temp |   .4437942   .0241895    18.35   0.000     .3943211    .4932674 
       _cons |    -65.343   4.643815   -14.07   0.000    -74.84067   -55.84533 
------------------------------------------------------------------------------ 
 
 
. * 
. ** d) Stata command is graph twoway (scatter yvar xvar) (lfit yvar xvar) 
. graph twoway (scatter boiling temp) (lfit boiling temp) 
 

 
 
 
 
 
 
 
 
 
 

 Y = β0 +β1X;  where Y=boiling and X=temp
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. ***** 1b)  MODEL:   

. * 

. ** a-c)  
 
regress newy temp 
 
      Source |       SS       df       MS              Number of obs =      31 
-------------+------------------------------           F(  1,    29) =  223.69 
       Model |  1962.25312     1  1962.25312           Prob > F      =  0.0000 
    Residual |  254.398153    29   8.7723501           R-squared     =  0.8852 
-------------+------------------------------           Adj R-squared =  0.8813 
       Total |  2216.65127    30  73.8883757           Root MSE      =  2.9618 
 
------------------------------------------------------------------------------ 
        newy |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
        temp |   .9261545   .0619247    14.96   0.000     .7995043    1.052805 
       _cons |  -48.85826   11.88807    -4.11   0.000    -73.17209   -24.54443 
------------------------------------------------------------------------------ 
 
. * 
. ** d)  
. graph twoway (scatter newy temp) (lfit newy temp) 

 

 
 

 newy = β0 +β1X;  where newy = 100*log10(y) and where y=boiling and X=temp
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Comparing Models side by side … 
 
 1b) part a -  Estimates of Regression Line Parameters 
                      i. Y= -65.34+0.44*X 
                     ii. 100log (Y)= -48.85830+0.93*X 
     

 Table 1. Parameters estimations for dependent = y = boiling (Boiling Point) 
 
Parameter Estimates 
 
                                      Parameter       Standard 
Variable     Label            DF       Estimate          Error    t Value    Pr > |t| 
 
Intercept    Intercept         1      -65.34300        4.64382     -14.07      <.0001 
Temp         Temperature       1        0.44379        0.02419      18.35      <.0001 

 
 
 
      Table 2. Parameters estimations for dependent = y = newy (100 log10 (Boiling Point)) 
 

                                     
Parameter Estimates 
 
                                            Parameter       Standard 
Variable     Label                  DF       Estimate          Error    t Value    Pr > |t| 
 
Intercept    Intercept               1      -48.85830       11.88807      -4.11      0.0003 
Temp         Temperature             1        0.92615        0.06192      14.96      <.0001 

 
 
1b) part b - Analysis of Variance Tables 
 
    Y=boiling (Boiling Point) 

 
    
 
 
 
 
 
 

      
    Y = newy (100 log10 (Boiling Point)) 

 
 
 
 
 
 
 
 

 

10

 
Analysis of Variance 
 
                                    Sum of           Mean 
Source                   DF        Squares         Square    F Value    Pr > F 
 
Model                     1      450.55876      450.55876     336.60    <.0001 
Error                    29       38.81874        1.33858 
Corrected Total          30      489.37750 

 

 
Analysis of Variance 
 
                                    Sum of           Mean 
Source                   DF        Squares         Square    F Value    Pr > F 
 
Model                     1     1962.25366     1962.25366     223.69    <.0001 
Error                    29      254.39829        8.77235 
Corrected Total          30     2216.65195 
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1b) part c - R2 

 
Y=boiling (Boiling Point): R2 = 0.9207 
Y = newy (100 log10 (Boiling Point)) R2 = 0.8852 

 
                       
1b) part d - Scatterplot with Overlay of Fitted Line 
 
        Y=boiling (Boiling Point) 

 

 
 

 
Y = newy (100 log10 (Boiling Point)) 
 

 

 
 
 

1c)  Solution (one paragraph of text that is interpretation of analysis): 
 
Note that the scatter plot of these data reveals two outlying values.  Their inclusion may or may not be appropriate. 
 
If all n=31 data points are included in the analysis, then the model that explains more of the variability in boiling point 
is Y=boiling point modeled linearly in X=temperature.  It has a greater R2 (92% v 89%). 
 
Take care -  It would not make sense to compare the residual mean squares of the two models because the scales of 
measurement involved are different. 
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Question 2. 
Note – This question does NOT require any use of Stata 
A psychiatrist wants to know whether the level of pathology (Y) in psychotic patients 6 months after treatment could be 
predicted with reasonable accuracy from knowledge of pretreatment symptom ratings of thinking disturbance (X1) and 
hostile suspiciousness (X2).   

(a) The least squares estimation equation involving both independent variables is given by  
 
                              Y = -0.628 + 23.639(X1) – 7.147(X2) 
 
Using this equation, determine the predicted level of pathology (Y) for a patient with 
pretreatment scores of 2.80 on thinking disturbance and 7.0 on hostile suspiciousness. 
How does the predicted value obtained compare with the actual value of 25 observed 
for this patient? 
 

   = -0.628  +  23.639  - 7.147  
 
    with =2.80 and =7.0   
 
                                          = 15.5322 
 
  This value is lower than the observed value of 25 

 

(b) Using the analysis of variance tables below, carry out the overall regression F tests for models 
containing both X1 and X2, X1 alone, and X2 alone. 

Source DF Sum of Squares 

Regression on X1 1 1546 

Residual 51 12246 

 

Source DF Sum of Squares 

Regression on X2 1 160 

Residual 51 13632 

 

Source DF Sum of Squares 

Regression on X1 , X2 2 2784 

Residual 50 11008 

Ŷ 1X 2X

1X 2X Þ

Ŷ
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       Model Containing X1 and X2 

 

                          

                             
                             on    DF=2,50 
  p-value=0.00356 à  
Application of the null hypothesis model has led to an extremely unlikely result (p-value = .00356), prompting 
statistical rejection of the null hypothesis.  The fitted linear model in X1 and X2 explains statistically significantly 
more of  the  variability in level of pathology (Y) than is explained by (the intercept model) alone. 
   
                  Model Containing X1 ALONE 
 

                       
 

           
              on    DF=1,51 

             p-value=0.01427  
Here, too, application of the null hypothesis model has led to an extremely unlikely result (p-value = .014), 
prompting statistical rejection of the null hypothesis.  The fitted linear model in X1 explains statistically significantly 
more of  the  variability in level of pathology (Y) than is explained by (the intercept model) alone. 
 
                Model Containing X2 ALONE 
 

          

                    on DF=1,51 
       p-value=0.44268  
 
Here, application of the null hypothesis model has not led to an extremely unlikely result (p-value = .44).  The null 
hypothesis is therefore not rejected.   The fitted linear model in X2 does not explain statistically significantly more 
of  the  variability in level of pathology (Y) than is explained by (the intercept model) alone. 
 

 

(c) Based on your results in part (b), how would you rate the importance of the two variables in  predicting Y? 
 
 

 

 
 
 
 
 

  
F =

SSQ regression on X1 and X2  /Regression df
SSQ residual / Residual df

⎛
⎝⎜

⎞
⎠⎟
= 2,784 / 2

11,008 / 50
⎛
⎝⎜

⎞
⎠⎟
= 6.3227

Y

  
F =

SSQ Regression on X1/DF Regression
SSQ residual/DF Residual

⎛
⎝⎜

⎞
⎠⎟
= 1546 / 1

12,246 / 51
⎛
⎝⎜

⎞
⎠⎟
= 6.4385

Y

  
F =

SSQ Regresion on X2 /DF Regression
SSQ Residual/DF Residual

⎛
⎝⎜

⎞
⎠⎟
= 160 / 1

13,632 / 51
⎛
⎝⎜

⎞
⎠⎟
= 0.5986

Y

1

2

X  explains a significant proportion of the variability in Y when modelled as a linear predictor. 
X  does not. (However, we don't know if a different functional form might have been important.)
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(d) What are the R2 values for the three regressions referred to in part (b)? 
 

Total SSQ= (Regression SSQ) + (Residual SSQ) is constant. 
Therefore total SSQ can be calculated from just one anova table: 
                
                Total (SSQ)=         1,546  +   12,246   =   13,792 
 

                 

 
 
(e) What is the best model involving either one or both of the two independent variables? 

 
Eliminate from consideration model with only. 
Compare model with  alone versus  and  using partial F test. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

( )

( ) ( )

2
1

2
2

2
1 2

    R X only (Regression SSQ)/(Total SSQ)
    =      (1546)/(13,792) = 0.1121

  R (X only)   =    (160)/(13,792) =    0.0116 
R X and X   2784 /(13,792) 0.2019

=

= =

2X
1X 1X 2X

  

Partial F =
{(SSQ Regression on X1,X2 ) - (SSQ Regression on X1)}/VDF

SSQ Residual for model w X1,X2 /Residual DF
= (2784−1546) / 1

(11,008) / 50

= 5.6263 on DF=1,50
P-value =0.02162
Addition of X2  to model containing X1 is statistically significant (p-value = .02). →
More appropriate model includes X1 and X2
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Question 3. 
Note – This question does NOT require any use of Stata 
In an experiment to describe the toxic action of a certain chemical on silkworm larvae, the relationship of log10(dose) and 
log10(larva weight) to log10(survival) was sought.  The data, obtained by feeding each larva a precisely measured dose of 
the chemical in an aqueous solution and then recording the survival time (ie time until death) are given in the table.  Also 
given are relevant computer results and the analysis of variance table. 
 
              Larva                     1          2             3           4           5          6            7          8 
Y = log10(survival time)  2.836     2.966    2.687    2.679    2.827    2.442    2.421    2.602 
X1=log10(dose)                0.150     0.214    0.487    0.509    0.570    0.593    0.640    0.781 
X2=log10(weight)             0.425     0.439    0.301    0.325    0.371    0.093    0.140    0.406 
 
Larva                                  9            10         11          12         13        14          15 
Y = log10(survival time)  2.556     2.441    2.420    2.439    2.385    2.452    2.351  
X1=log10(dose)                0.739     0.832    0.865    0.904    0.942    1.090    1.194   
X2=log10(weight)             0.364     0.156    0.247    0.278    0.141    0.289    0.193 
 
                                                 Y  =  2.952 – 0.550 (X1) 
                                                 Y  =  2.187 + 1.370 (X2) 
                                                 Y  =  2.593 – 0.381 (X1) + 0.871 (X2) 
   

Source DF Sum of Squares 

Regression on X1 1 0.3633 

Residual 13 0.1480 

 

Source DF Sum of Squares 

Regression on X2 1 0.3367 

Residual 13 0.1746 

 

Source DF Sum of Squares 

Regression on X1 , X2 2 0.4642 

Residual 12 0.0471 
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Question 3 - continued. 
 

(a) Test for the significance of the overall regression involving both independent variables X1 and X2. 
 

     

Application of the null hypothesis model has led to an extremely unlikely result (p-value = .0001), prompting 
statistical rejection of the null hypothesis.  The fitted linear model in X1 and X2 explains statistically significantly 
more of the  variability in log10(survival time) (Y) than is explained by (the intercept model) alone. 
 
    

 
(b) Test to see whether using X1 alone significantly helps in predicting survival time. 

| 

 

 
Application of the null hypothesis model has led to an extremely unlikely result (p-value = .00008), prompting 
statistical rejection of the null hypothesis.  The fitted linear model in X1 explains statistically significantly more of 
the  variability in log10(survival time) (Y) than is explained by (the intercept model) alone. 
 
 

 
 
(c) Test to see whether using X2 alone significantly helps in predicting survival time. 

 

 

Application of the null hypothesis model has led to an extremely unlikely result (p-value = .00027), prompting 
statistical rejection of the null hypothesis.  The fitted linear model in X2 explains statistically significantly more of 
the  variability in log10(survival time) (Y) than is explained by (the intercept model) alone. 
 

 
 
 

  

X1and X2

F =
(SSQ regression on X1 and X2 ) / 2

(SSQ Residual) / 12
= (0.4642) / 2

(0.0471) / 12
= 59.18 on DF = 2,12

P − value < 0.0001

Y

  

     X1 alone

          F = (0.3633) / 1
(0.1480) / 13

=
(SSQ Regression on X1) / 1

(SSQ Residual) / 13
= 31.9115 on DF = 1,13

P − value = 0.00008

Y

  

X2 alone

F =
(SSQ Regression on X2 ) / 1

(SSQ Residual) / 13
= (0.3367) / 1

(0.1746) / 13
=25.07 on DF = 1,13

P − value = 0.00027

Y
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(d) Compute R2 for each of the three models. 
 
 

 

 
 
(e) Which independent predictor do you consider to be the best single predictor of survival time? 

 
Using just the criteria of the overall F test and comparison of , the single predictor model 
containing  is better.  
 

 
 
(f) Which model involving one or both of the independent predictors do you prefer and why? 

 
 

 

 

 
 
 

 
 
 
 
Questions #4 - #8 
Multiple Linear Regression using hersdata_small.dta  
 
Description: 
These data are a simple random sample of 1000 observations from the HERS study.  The HERS study was a randomized 
clinical trial of hormone therapy (estrogen plus progestin) for the reduction of cardiovascular disease risk in post-
menopausal women with established coronary disease.  Study participants were n=2,763 women who were:  (1) post-
menopausal  (2) with coronary disease; and (3) with an intact uterus.  The data set for this homework is a simple random 
sample of n=1000.   
 
 
 

( )

( )

2
1 2

2
1

2
2

TotalSSQ = 0.5113
R X andX 0.4642 / 0.5113 0.9079

R (X alone) 0.3633/ 0.5113 0.7105

R X alone 0.3367 / 0.5113 0.6585

= =

= =

= =

2R
1X

1 1 2Partial F for comparing model with X alone versus model with X  and X

 

=
ΔRegressionSSQ( ) /ΔReg DF

ResidualSSQ-model w X1, X2( ) /ResidualDF-model w X1, X2

=
0.4642-0.3633( ) / 2-1( )

0.0471/12

=25.707 on DF=1,12
P-value= 0.0003          Choose model with both X1 and X2
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The following variables are considered  
 
    Variable |       Obs        Mean    Std. Dev.       Min        Max 
-------------+-------------------------------------------------------- 
         age |      1000      66.701    6.575168         45         79 
         BMI |       999    28.31502     5.45297      15.21      54.13 
    drinkany |       999    .4134134    .4926924          0          1 
    exercise |      1000        .393    .4886612          0          1 
     glucose |      1000     111.214    35.46136         29        298 
-------------+-------------------------------------------------------- 
          HT |      1000        .508    .5001862          0          1 
         LDL |       997    144.6558    36.84347       44.4      393.4 
     physact |      1000       3.219    1.091893          1          5 
     statins |      1000        .365    .4816711          0          1 
 
 
In addition, the data set includes the variable diabetes: 
 
diabetes -- diabetes 
----------------------------------------------------------- 
              |      Freq.    Percent      Valid       Cum. 
--------------+-------------------------------------------- 
Valid   0 no  |        749      74.90      74.90      74.90 
        1 yes |        251      25.10      25.10     100.00 
        Total |       1000     100.00     100.00            
----------------------------------------------------------- 
 
Question #4 
Fit a single predictor model of Y=glucose to X= exercise among non-diabetics ONLY.  In 1-2 sentences, report and 
interpret the output. 
 
. regress glucose exercise if diabetes==0 
 
      Source |       SS       df       MS              Number of obs =     749 
-------------+------------------------------           F(  1,   747) =    6.74 
       Model |  606.158226     1  606.158226           Prob > F      =  0.0096 
    Residual |  67185.8204   747  89.9408573           R-squared     =  0.0089 
-------------+------------------------------           Adj R-squared =  0.0076 
       Total |  67791.9786   748  90.6309875           Root MSE      =  9.4837 
 
------------------------------------------------------------------------------ 
     glucose |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
    exercise |  -1.823973   .7025933    -2.60   0.010    -3.203266    -.444681 
       _cons |   97.75688   .4541876   215.23   0.000     96.86524    98.64852 
------------------------------------------------------------------------------ 
 
(1)  The fitted line is Y = 97.76 – (1.82)*exercise for Y=glucose 
 
(2)  R-squared = .0089 tells us that less than 1% of the variation in glucose is explained. 
 
(3)  Even so, the p-value of .0096 for the overall F test (value=6.74) tells us that this 
     fitted model performs better than the null model of using the average Y only. 
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Question #5 
Next fit a multiple predictor model of Y= glucose among non-diabetics ONLY.  Fit the following predictors:  exercise, 
age, drinkany, and BMI.   In 1-2 sentences, interpret the output. 
 
. regress glucose exercise age drinkany BMI if diabetes==0 
 
      Source |       SS       df       MS              Number of obs =     748 
-------------+------------------------------           F(  4,   743) =   14.79 
       Model |  4950.25806     4  1237.56452           Prob > F      =  0.0000 
    Residual |  62164.5387   743  83.6669431           R-squared     =  0.0738 
-------------+------------------------------           Adj R-squared =  0.0688 
       Total |  67114.7968   747  89.8457788           Root MSE      =   9.147 
 
------------------------------------------------------------------------------ 
     glucose |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
    exercise |  -1.090857   .6881622    -1.59   0.113    -2.441831     .260117 
         age |   .0532612   .0508681     1.05   0.295    -.0466012    .1531236 
    drinkany |  -.4022234   .6757454    -0.60   0.552    -1.728821    .9243744 
         BMI |   .4660455   .0661306     7.05   0.000     .3362205    .5958705 
       _cons |   81.20638   4.116258    19.73   0.000      73.1255    89.28726 
------------------------------------------------------------------------------ 
 
  
(1)  The fitted line is now:   
     Y = 81.21 – (1.09)*exercise + (0.05)*age – (0.40)*drinkany + (0.47)*BMI 
 
(2)  R-squared = .0738 says that 7.4% of the variation in glucose is explained by this model. 
 
(3)  The p-value of the overall F-test (value=14.79 is < .00001. So again, 
     the fitted model performs better than the null model of using the average Y only. 
 
 
Question #6 
Perform a partial F-test for the significance of exercise controlling for age,drinkany,  and BMI.  Interpret.  
 
. testparm exercise 
 ( 1)  exercise = 0 
 
       F(  1,   743) =    2.51 
            Prob > F =    0.1134 
 
  
The partial F-test (null hypothesis: exercise is not significant in the adjusted model) has p-value 
= .11.  Do NOT reject.  Conclude that, controlling for age, drink and BMI, exercise is not 
statistically significant for the prediction of glucose.   
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Question #7 
Create four 0/1 design variables to represent the 5 possible outcomes of physact.  Using a command of your choosing, 
produce a check on the creation of your design variables.             
 
. tab physact, gen(physact) 
 
   comparative physical | 
               activity |      Freq.     Percent        Cum. 
------------------------+----------------------------------- 
    1. much less active |         72        7.20        7.20 
2. somewhat less active |        179       17.90       25.10 
     3. about as active |        322       32.20       57.30 
4. somewhat more active |        312       31.20       88.50 
    5. much more active |        115       11.50      100.00 
------------------------+----------------------------------- 
                  Total |      1,000      100.00 
 
 
TIP - There is more than one way to do this.  One is to use the command tab with the option gen(  ) 
to produce a 0/1 dummy variable for each level of a discrete variable.  Stata names the 0/1 dummy 
variables same variable name with a suffix for each level.  For physact with 5 levels, Stata 
produced physact1, physact2, physact3, physact4, and physact5. Don’t see them? To confirm, look in 
the variables window.  The new variables should appear at the bottom.  
 
 
. ******   Check (Dear class – I’m showing just physact1.  The rest are similar – cb). 
 
. tab2 physact1 physact 
-> tabulation of physact1 by physact   
 
physact==m | 
  uch less |             comparative physical activity 
    active | much less  somewhat   about as   somewhat   much more |     Total 
-----------+-------------------------------------------------------+---------- 
         0 |         0        179        322        312        115 |       928  
         1 |        72          0          0          0          0 |        72  
-----------+-------------------------------------------------------+---------- 
     Total |        72        179        322        312        115 |     1,000  
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Question #8 
Fit a multiple predictor model of Y= glucose among non-diabetics ONLY.   Consider as the predictor ONLY the design 
variables for physact.   In 1-2 sentences, interpret the output. 
 
.regress glucose physact2 physact3 physact4 physact5 if diabetes==0 
 
      Source |       SS       df       MS              Number of obs =     749 
-------------+------------------------------           F(  4,   744) =    4.33 
       Model |  1540.65437     4  385.163593           Prob > F      =  0.0018 
    Residual |  66251.3243   744  89.0474788           R-squared     =  0.0227 
-------------+------------------------------           Adj R-squared =  0.0175 
       Total |  67791.9786   748  90.6309875           Root MSE      =  9.4365 
 
------------------------------------------------------------------------------ 
     glucose |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
    physact2 |  -2.333766   1.694661    -1.38   0.169    -5.660654    .9931214 
    physact3 |  -2.878975   1.546046    -1.86   0.063    -5.914106    .1561562 
    physact4 |  -5.177782   1.538707    -3.37   0.001    -8.198506   -2.157057 
    physact5 |  -4.162338   1.712441    -2.43   0.015    -7.524129   -.8005461 
       _cons |   100.5909   1.422605    70.71   0.000     97.79811    103.3837 
------------------------------------------------------------------------------ 
 
 
(1) 
Don’t forget!!  When fitting a nominal predictor variable having k levels, include only (k-1) of 
the dummy variables that you have created.   The omitted dummy variable is your ‘referent’.   
 
The multiple predictor model of glucose in relationship to physical activity using 4 design 
variables, and therefore no assumption of a specific relationship,  was statistically significant 
(Overall F-Statistic = 4.33, p-value = .002).  Post-hoc examination of the effects of increasing 
physical activity on glucose suggests a negative association and, in particular, that increasing 
physical activity is associated with a downward trend in glucose.  However, this output does not 
include a formal test of trend.  
 

 
 


