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The Regression Line  
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Regression is a statistical technique for finding the 
best-fitting “line” for a set of data. 

 
The result is called a regression line. 

Simple Linear Regression 
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Simple linear regression is a procedure for finding 
the best fitting straight line for a set of data using a 

single predictor variable.   
 

The result is called the linear regression line. 
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A approach to fitting a model (line) to 
data where the sum of the squared 
distances to the data is minimized 
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= min

73 

Linear Fit #1 Linear Fit #2 
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= min

83 

Linear Fit #1 Linear Fit #2 



3/3/15	
  

18	
  

Linear Least Squares Criterion 

84 
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Ŷi = b0 + b1Xi

Score on X 
for the ith  
individual 

One Predictor Linear Regression Model 
(Sample Model – Prediction for Yi) 

192 

Slope 
(Effect) 

FROM 
BEFORE 

Mean of Y 
for all 

Individuals with 
a particular 

level of X 

Y  
Intercept 

µY |Xi = β0 + β1Xi

Score on X 
for the ith  
individual 

One Predictor Linear Regression Model 
(Population Model – Conditional Mean for Y given Xi) 

193 

Slope 
(Effect) 



3/3/15	
  

21	
  

One Predictor Linear Regression Model 
(Population Model) 

Score on Y 
for the ith  
individual 

Error 
 

Yi = µY |Xi + ε i

194 

Mean of Y 
for all 

Individuals with 
a particular 

level of X 

One Predictor Linear Regression Model 
(Population Model) 

195 

Mean of Y 
for all 

Individuals with 
a particular 

level of X 

Yi =
Score on Y 

for the ith  
individual 

Error 
 

 + ε iµY |Xi

One Predictor Linear Regression Model 
(Population Model) 

Score on Y 
for the ith  
individual 

Error 
 

Y  
Intercept 

Yi = β0 + β1Xi + ε i
Score on X 

for the ith  
individual 

Slope 
(Effect) 

196 

µY |Xi

One Predictor Linear Regression Model 
(Population Model) 

197 

Score on Y 
for the ith  
individual 

Error 
 

Y  
Intercept 

Yi = β0 + β1Xi + ε i
Score on X 

for the ith  
individual 

Slope 
(Effect) 

FROM 
BEFORE 



3/3/15	
  

22	
  

One Predictor Linear Regression Model 
(Population Model) 

198 

Score on Y 
for the ith  
individual 

Error 
 

Y  
Intercept 

Yi = β0 + β1Xi + ε i
Score on X 

for the ith  
individual 

Slope 
(Effect) 

FROM 
BEFORE 

Score on Y 
for the ith  
individual 

Error 
 

Y  
Intercept 

One Predictor Linear Regression Model 
(Sample Model) 

204 

Yi = b0 + b1Xi + ei
Score on X 

for the ith  
individual 

Slope 
(Effect) 

205 

70

75

80

85

90

95

Fi
n
al

 P
er

ce
n
ta

g
e

0 1 2 3 4 5 6 7 8 9 10 11 12
Study Time (hours)

Student Hours Grade 

Tom 11 91 

Joe 3 77 

Meg 9 90 

Daphne  5 80 

Gloria 1 75 

Jeff 7 85 

Yi = 72.38+1.77Xi + ei

206 

70

75

80

85

90

95

Fi
n
al

 P
er

ce
n
ta

g
e

0 1 2 3 4 5 6 7 8 9 10 11 12
Study Time (hours)

Yi = 72.38+1.77Xi + ei
Student Hours Grade 

Tom 11 91 

Joe 3 77 

Meg 9 90 

Daphne  5 80 

Gloria 1 75 

Jeff 7 85 


