
Practice with Regression Analysis  
Focus on interpretation  
 
H1: Students who get more sleep do better on final exams than students who get less sleep.  
 
I investigate this hypothesis by collecting data on a class of 40 students (N=40, ignore that this N is 
small and the sample isn’t random). My independent variable is the number of hours of sleep a 
student gets the night before an exam and my dependent variable is their exam score. I also collect 
information on gender (0=female and 1=male). 
 
As a descriptive test, I generate a scatter plat of the relationship between sleep and test score.  

 
1. What type of relationship does this plot suggest (positive or negative)? Does the 
relationship appear strong or weak?  
 
I can also generate the same plot with a line of best fit drawn through the data.  

 
Remember that this line is drawn to summarize the sum of squared deviations.  
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I also run a regression on this data where my DV=score on the exam and my IV=sleep before the 
exam. I get the following output.  
 
      Source |       SS       df       MS              Number of obs =      40 
-------------+------------------------------           F(  1,    38) =   57.56 
       Model |  3106.87148     1  3106.87148           Prob > F      =  0.0000 
    Residual |  2051.12852    38  53.9770664           R-squared     =  0.6023 
-------------+------------------------------           Adj R-squared =  0.5919 
       Total |        5158    39   132.25641           Root MSE      =  7.3469 
 
------------------------------------------------------------------------------ 
       score |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
       sleep |   3.186535    .420012     7.59   0.000     2.336265    4.036805 
       _cons |   61.36719   2.957284    20.75   0.000     55.38048     67.3539 
------------------------------------------------------------------------------ 

2.  Interpret the following: intercept (_cons), slope (sleep) 
 
3. Write the null hypothesis for the relationship between sleep and test score.  
 
4.  Interpret the t-test and confidence intervals for the slope. Can I reject the null?  
 
5. Interpret the R2 value. 
 
6. If I got 7 hours of sleep what would my test score be?  
 
7. If I got 15 hours of sleep what would my test score be?  
 
But, I also have information on gender. I add this additional variable and rerun my regression. I get 
the following output.  
 
      Source |       SS       df       MS              Number of obs =      40 
-------------+------------------------------           F(  2,    37) =   29.30 
       Model |  3161.60725     2  1580.80362           Prob > F      =  0.0000 
    Residual |  1996.39275    37  53.9565609           R-squared     =  0.6130 
-------------+------------------------------           Adj R-squared =  0.5920 
       Total |        5158    39   132.25641           Root MSE      =  7.3455 
 
------------------------------------------------------------------------------ 
       score |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
       sleep |   3.245109     .42394     7.65   0.000     2.386125    4.104093 
      gender |   2.373795   2.356838     1.01   0.320    -2.401612    7.149203 
       _cons |   59.91971   3.287485    18.23   0.000     53.25863    66.58079 
 

8. Interpret the following: intercept (_cons), slopes (sleep AND gender). Pay attention to the 
fact that gender is a dummy variable.  
 
9. Write the null hypotheses for both sleep and gender.  
 
10. Interpret the t-tests and confidence intervals for both slopes? Can I reject the nulls? 
 
11. Interpret the R2 value. How did the R2 change by adding gender? How did the coefficient 
for sleep change by adding gender?  
 
 
(see below for answers) 



 
1. The scatterplot suggests a positive relationship.   
 
2. Plugging in my coefficients for the intercept and slope I determine that my regression equation is y=61.37+3.18x  
My DV=test exam score and my IV=hours of sleep  
 
Remember that the intercept is just the value of the dependent variable when the independent variable=0. 
Intercept: When a student gets 0 hours of sleep the night before an exam we would expect a score 
of 61.37.  
 
The coefficient tells us the slope of the regression line. Like in algebra, a slope tells us that for every one-unit increase in 
the IV, I will expect a … unit increase/decrease in my DV.  
Slope: for every one-hour increase in sleep (every 1 unit increase in the IV), I would expect a 3.18-
point increase in test score.  
 
 
3. Remember that the null tells us “what would I expect to see if my hypothesis was wrong.” Generally, the null 
hypothesis posits no relationship between the IV and DV. 
In words: The regression coefficient for sleep equals zero. (It was no impact on the test score)  
In symbols: bsleep=0  
 
4. If t is greater than 2 or less than -2, I can reject the null hypothesis that the true slope is 0, that the independent 
and dependent variable have no relationship. I can also look at my significance (or p in this output) and say that if my 
significance is less than 0.05, I can also reject the null hypothesis.  
T-test: Because my t value of 7.59 is greater than my 95% confidence threshold of 2 (and because 
my significance (p) is less than 0.05), I can confidently reject the null hypothesis. There is a 
statistically significant relationship between sleep and exam score.  
 
I can be 95% confidence that the true slope is between … and …  
Confidence Interval: I can be 95% sure that the population from which this sample was drawn was 
a true slope between 2.34 and 4.04. Notice that this confidence interval does not cross zero. This is 
another way of noticing that the relationship is significant (I can be 95% confident that the true 
value of the slope is different than 0.) 
 
5. Including the information from the independent variable should help us explain some of the variance in the 
dependent variable. The variation in my IV explains …. of the variation in my DV. 
R2: The variation in sleep (my IV) explains 60% of the variation in exam score (my DV).  
 
6. Plugging in my coefficients for the intercept and slope I determine that my regression equation is y=61.37+3.18x. 
To determine what my exam score (my DV, y) is when I get 7 hours of sleep, I plug in 7 for x and solve for y.  
y=61.37+3.18x. 
y=61.37+3.18(7) 
y=61.37+22.26 
y=83.63 
If I got 7 hours of sleep the night before an exam, I would get an 83.63 on the exam.  
 
7. Plugging in my coefficients for the intercept and slope I determine that my regression equation is y=61.37+3.18x. 
To determine what my exam score (my DV, y) is when I get 15 hours of sleep, I plug in 15 for x and solve for y. 



y=61.37+3.18x. 
y=61.37+3.18(15) 
y=61.37+47.7 
y=109.07 
If I got 15 hours of sleep the night before an exam, I would get an 109.07 on the exam.  
 
8. Plugging in my coefficients for the intercept and slopes, I determine that my regression equation is 
y=59.92+3.25x1+2.37x2  (x1 is sleep and x2 is gender)  
 
Now that we have a multivariate regression (more than 1 IV) we have to be more careful in our interpretation. To 
interpret a single coefficient, I have to hold all the other variables constant. Also remember that gender is a dummy 
variable that only takes on two values (0=female and 1=male). 
 
Intercept: When both gender and sleep are 0 (or when a student is a female who gets 0 hours of 
sleep), the exam score should be 59.92.  
 
Slope (sleep): Holding all other variables constant, for every additional hour of sleep a student gets, 
they should increase their test score by 3.25 points.  
 
Remember that a dummy variable can only take on two values (0 and 1). We can rewrite this as two equations  
y=59.92+3.25b1+2.37(0) for females à note that this zero cancels out the third term completely. Females get no 
extra “boost” in their scores  
y=59.92+3.25b1+2.37(1) for males à note that males get a 2.37 point “boost”   
 
Slope (gender): Holding all other variables constant, males should score 2.37 points higher on the 
exam. 
 
9. Remember that the null tells us “what would I expect to see if my hypothesis was wrong.” Generally, the null 
hypothesis posits no relationship between the IV and DV. 
In words: The regression coefficients for sleep and gender equal zero. (They have no impact on the 
test score)  
In symbols: bsleep=bgender= 0  
 
10. If t is greater than 2 or less than -2, I can reject the null hypothesis that the true slope is 0, that the independent 
and dependent variable have no relationship. I can also look at my significance (or p in this output) and say that if my 
significance is less than 0.05, I can also reject the null hypothesis. 
T-test and confidence interval (sleep): Because my t-value of 7.65 is greater than 1.96 (or because 
my significance of 0.00 is less than 0.05) I can reject the null hypothesis that the slope of the line is 
0. There is a statistically significant relationship between sleep and exam score. Furthermore, I can 
be 95% confident that the population from which this sample was drawn has a true slope between 
2.39 and 4.10. This doesn't cross 0, so I can be 95% sure that the true slope is different than 0. 
 
T-test and confidence interval (gender): Because my t-value of 1.01 is less than 1.96 (or because 
my significance of 0.32 is greater than 0.05), I fail to reject the null hypothesis that the true slope of 
the line is 0. This indicates that there is not a relationship between gender and exam score. 
Furthermore, I can be 95% confident that the population from which this sample was taken has a 



true slope between -2.40 and 7.15. Because 0 is part of this confidence interval, we cannot reject 0 as 
the true slope. This doesn't cross 0, so I can be 95% sure that the true slope is different than 0. 
 
11. Including the information from the independent variable should help us explain some of the variance in the 
dependent variable. The variation in my IV explains …. of the variation in my DV. 
R2: Together, the variation in my IVs (gender and sleep) explains 61.3% of the variation in exam 
score (my DV). I can also determine that adding gender to my regression increased the amount of 
variation in exam score that was explained. (R2 in part 5 was. 0.60, this increased to 0.61 in problem 
6, meaning that I am explaining more variation)  
 
 
 


