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Scatterplots and regression lines 

• Year in and year out, the economic health of the 
nation is the most important predictor of which 
party’s candidate wins U.S. presidential elections. 

• To take a look at this phenomenon in depth, we’ll 
use a scatterplot with a regression line.  

– This requires a bit of a methodological detour in which 
we explore these tools in greater detail. 



Scatterplots and regression lines 

• Let’s say we’re interested in exploring the effect of 
the health of the economy on U.S. presidential 
elections. 

• Y:  % of vote received by incumbent candidate (or 
incumbent party) 

• X:  % increase in GDP, previous three quarters of 
election year 



This is what the data look like in a 
statistical software program 



Economic growth 
and presidential election outcomes 

• To what extent does X cause Y?  

• One way to explore this question is to look at the 
data by constructing a scatterplot: draw a point for 
each election, with: 

– % of vote on the y-axis and  

– % change in GDP on the x-axis. 



Economic growth 
and presidential election outcomes 



Economic growth 
and presidential election outcomes 

• To what extent does X cause Y?  

• One way to explore this question is to look at the 
data by constructing a scatterplot: draw a point for 
each election, with: 

– % of vote on the y-axis and  

– % change in GDP on the x-axis. 

• Make the scatterplot more informative by 
substituting election years for markers on the graph, 
like this: 
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Economic growth 
and presidential election outcomes 

• To what extent does X cause Y?  

• One way to explore this question is to look at the 
data by constructing a scatterplot: draw a point for 
each election, with: 

– % of vote on the y-axis and  

– % change in GDP on the x-axis. 

• The fact that the pattern of the points stretches 
from the lower-left to the upper-right part of the 
plot suggests that there is indeed a relationship: an 
increase in X is associated with an increase in Y. 



The regression line 

• So we now have a very nice picture.  But what if we 
wanted to do more? 

– What if we wanted to be able to say something about 
the amount of change in Y associated with a one percent 
increase in X? 

• Regression lines allow us to do this. 

• A statistical software program draws a regression line by 
finding the line that minimizes the “mistakes” the line 
makes in predicting where the points lie on the plot.  



A line connecting two points 
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No line can connect these three points 
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But some lines… 
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…are better than others. 
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Minimizing the errors 

• Goal is to find the line that minimizes the 
errors (all the e’s)… 

– …but for several reasons, including mathematical 
ease, we minimize the sum of all the squared 
errors (the e2’s) 

– That is, we find the line that minimizes the 
quantity 
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Minimizing the errors 

• Like any other line, the line that minimizes the 
errors will have a slope (b) and an intercept 
(a) 

• As in:   y = a + bx 

• It turns out that there are formulas for a and b 
that minimize the errors: 

 

 



Formulas that minimize the errors 

The formula for the slope (b) is: 
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all the y’s 

The formula for the intercept (a) uses the slope: 

a y bx 



The regression line  
minimizes the errors in its prediction 
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Minimizing the errors 

• Like any other line, the line that minimizes the errors 
will have a slope (b) and an intercept (a) 

• As in:   y = a + bx 

• Using the formulas shown before, it can be 
calculated in our presidential election returns 
example that: 
 b = 1.2 
 a = 48.0 

• The formula for our regression line is therefore: 

  y = 48.0 + (1.2) x 

 



What the estimation of a regression looks 
like in a statistical software program 

intercept = 48.0 

slope= 1.2 



A regression line for  
our presidential elections data 

y = 48.0 + (1.2)x 



The regression line  
and describing relationships 

• A regression line not only provides a picture of 
the relationship between X and Y. 

• Its slope also tells us how much Y changes 
with a one-unit change in X. 



The regression line  
and describing relationships 

• The formula for the regression line estimated 
in our example is: 

 % of vote for incumbent party = 

   48.0 + 1.2 x (% change in G.D.P.) 

This is the 

intercept, a 
This is the 

slope, b 



A regression line for  
our presidential elections data 

Vote for incumbent party =  

  48.0 + 1.2 x (% change in G.D.P.) 

Intercept = 
48.0 



The regression line  
and describing relationships 

  % of vote for incumbent party = 

   48.0 + 1.2 x (% change in G.D.P.) 

 

Therefore, for each percent increase in G.D.P., the 
percentage of the vote received by the 
incumbent’s party increases by 1.2 

 



The regression line  
and generating predictions 

  % of vote for incumbent party = 
   48.0 + 1.2 x (% change in G.D.P.) 

• What is the predicted share of the incumbent 
party’s vote when… 
–  G.D.P. growth is 3 percent?   

    48.0 + 1.2 x (3) = 51.6    



Predicted vote for incumbent party 
when GDP growth rate = 3 % 

Vote for incumbent party =  

  48.0 + 1.2 x (% change in G.D.P.) 

Predicted 
share of 
vote = 
51.6% 

3% 



The regression line  

and generating predictions 

  % of vote for incumbent party = 
   48.0 + 1.2 x (% change in G.D.P.) 

• What is the predicted share of the incumbent 
party’s vote when… 
– G.D.P. growth is 3 percent?   

    48.0 + 1.2 x (3) = 51.6 

– G.D.P. declines by 1 percent? 

    48.0 + 1.2 x (-1) = 46.8 
 



Predicted vote for incumbent party 
when GDP growth rate = -1 % 

Vote for incumbent party =  

  48.0 + 1.2 x (% change in G.D.P.) 

Predicted 
share of 
vote = 
46.8% 

-1% 



The regression line  

and generating predictions 

  % of vote for incumbent party = 
   48.0 + 1.2 x (% change in G.D.P.) 

• As we headed into the 2016 election, the 
government estimated that the economy grew at a 
rate of 1.9 percent between January and September 
of 2016. 

• What was Clinton’s predicted share of the vote? 
– 48.0 + 1.2 x (1.9) = 50.3 

– (A virtual tie.) 



Predicted vote for Clinton 
when GDP growth rate = 1.9 % 

Vote for incumbent party =  

  48.0 + 1.2 x (% change in G.D.P.) 

Predicted 
share of 
vote = 
50.3% 

1.9% 



Outliers and the regression line 

• Regression lines usually fail to predict Y 
perfectly with X. 

• And in fact, the Y’s that are quite poorly 
predicted by the line (called outliers) are often 
of particular interest.  
– How might we interpret outliers on this 

scatterplot? 

– A natural interpretation would be that outliers are 
elections in which one candidate far 
outperformed economic expectations relative to 
the other. 



Where are the outliers?  

Incumbent 
party has a 
favorability (or 
“valence”) 
advantage 
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Where are the outliers?  

Incumbent 
party has a 
favorability (or 
“valence”) 
advantage 

Challenger  
party 
candidate has a 
valence 
advantage 

Challenger 
party 
candidate 
ideologically 
extreme 



The regression line  
and testing hypotheses 

• Another question: would we expect this relationship 
to be stronger or weaker if the incumbent party is 
running for a third term or more? 

– A good hypothesis is that all things being equal, voters are 
likely to penalize a party seeking a third consecutive term: 
Americans tend to like change. 

• How could we test our hypothesis? 

– We could conduct two separate analyses. 



Third terms, economic growth,  
and election results 

Incumbent 
party running 
for second 
term 



Third terms, economic growth,  
and election results 

Incumbent 
party running 
for second 
term 

Incumbent 
party running 
for third term 
or more 



The regression line  
and testing hypotheses 

• Formula when incumbent running for second term: 
% of vote for incumbent party = 

 50.3 + 1.5 x (% change in G.D.P.) 

• Formula when incumbent party running for third term or 
more: 

% of vote for incumbent party = 

 47.9 + 0.4 x (% change in G.D.P.) 

• Two important conclusions can be drawn: 
– The incumbent party is penalized when it seeks a third term (compare 

the intercepts) 

– The economy has a stronger effect on election results when the 
incumbent is seeking a second term (compare the slopes) 

 



The regression line  
and testing hypotheses 

• Formula when incumbent running for second term: 
% of vote for incumbent party = 

 50.3 + 1.5 x (% change in G.D.P.) 

• Formula when incumbent party running for third term or 
more: 

% of vote for incumbent party = 

 47.9 + 0.4 x (% change in G.D.P.) 

• In 2016, growth was 1.9% as the Democrats sought a third 
consecutive term. What was Hillary Clinton’s predicted vote 
share? 

– 47.9 + 0.4 x (1.9) = 48.7 
 

 



Third terms, economic growth,  
and election results 

Incumbent 
party running 
for third term 
or more 

Clinton’s 
predicted 
share of 
vote = 
48.7% 

1.9% 



The regression line  
and testing hypotheses 

• Formula when incumbent running for second term: 
% of vote for incumbent party = 

 50.3 + 1.5 x (% change in G.D.P.) 

• Formula when incumbent party running for third term or 
more: 

% of vote for incumbent party = 

 47.9 + 0.4 x (% change in G.D.P.) 

• In 2016, growth was 1.9% as the Democrats sought a third 
consecutive term. What was Hillary Clinton’s predicted vote 
share? 

– 47.9 + 0.4 x (1.9) = 48.7 
 

 

Clinton’s actual share: 

 

Clinton’s actual share: 
51.1% 



Third terms, economic growth,  
and election results 

Incumbent 
party running 
for third term 
or more 

Clinton’s 
predicted 
share of 
vote = 
48.7% 

1.9% 

2016 

Clinton performed 
better than predicted 

by the state of the 
economy and the fact 

that her party was 
seeking a third 

consecutive term.  

Clinton’s actual share: 
51.1% 



Bivariate regression 

• This technique is known as “bivariate regression,” 
and it’s a very help tool for use in election analysis.  

• You’ve just seen only the tip of the iceberg in terms 
of the use of regression in the social sciences. But all 
of these techniques derive from the same reasoning 
explained here. 

 


