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Math 140 
Introductory Statistics

Professor Bernardo Ábrego
Lecture 24
Section 3.2
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3.2 Getting a Line on the Pattern

Lines Review:
Equation: y = y-intercept + slope.x
(In statistics the independent term is written 
first.)
Recall that 
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Using Lines for Predictions

We want to find a line that ‘fits best’ the points in a 
scatterplot. 
Reasons to do this:

to find a summary, or model, that describes the 
relationship between the two variables
to use the line to predict the value of y when you know 
the value of x. In cases where it makes sense to do 
this, the variable on the x-axis is called the predictor
or explanatory variable and the variable on the y-axis 
is called the response variable.

The line is called fitted line or regression line.
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Example: The Federal Minimum Wage

In an effort to keep the wages of 
hourly workers up to a level that 
allows some possibility of making 
a decent living, the United States 
government establishes a 
minimum hourly wage. The 
scatterplot shows the minimum 
wage (in dollars) for every 5 years 
from 1960 through 2010. The line 
fitted to the points on the plot is 
the least squares regression line. 
Its equation is ŷ = -222.1 + 
0.11364x, where x is the year and 
ŷ is the predicted minimum wage. 

(a)What is the slope of the line? 
What does the slope tell you? 

(b)What is the y-intercept? What 
does it tell you?
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Example: Doctoral Degrees in the 
Sciences, Social Sciences, and Engineering 
One way to measure how close women are to achieving equality is to compare the 
number of women to the number of men who get doctoral degrees in the sciences. The 
display gives the number of U.S. citizens and per-manent residents who earned a 
doctorate in the sciences, social sciences, or engineering in 2005. Men earned more 
doctorates than women in all fields but psychology and the social sciences. The line on 
the plot is the least squares regression line, ŷ = 61 + 0.741x, where x is the number of 
males and ŷ is the predicted number of females who earned a doctorate in a field.
a. What is the slope of the line? What does the slope tell you? 
b. What is the y-intercept? What does it tell you? 
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Example: Modeling and Predicting the 
Minimum Wage  

The equation ŷ = -222.1 + 0.11364x models the rise 
in the minimum wage for the years 1960 through 
2010. Using this equation as a model enabled you to 
make general statements about the minimum wage 
throughout these years: “Roughly, the minimum wage 
went up 11.364¢ per year.”
You also might want to use this line to predict the 
minimum wage in some other year. For example, use 
the equation, ŷ = -222.1 + 0.11364x, to predict the 
minimum wage in 2003 and in 1950.
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Types of Predictions.
Extrapolation: Making a prediction when the value of x falls 
outside the range of the actual data. (Like  x = 1950 in the 
example we just did.)
This is generally risky because we do not know if the linear 
shape will be a close fit for values outside the data range.
Interpolation: Making a prediction when the value of x falls 
inside the range of the data is safer. (Like x = 2003 in the 
example we just did.)
Prediction Error:

Usually unknown. It is only known for the points used to 
construct the line. For these points the prediction error is called 
the residual.
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Example: Finding Residuals
Find the two points that have 
the largest residuals (in 
absolute value). What fields 
of study do these points 
represent? Compute and 
then interpret the residuals 
for these fields of study. 
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Discussion

Test how well you understand residuals.
a. If a residual is large and negative, where is 
the point located with respect to the line? 
Draw a diagram to illustrate. What does it 
mean if the residual is zero?
b. If someone said that they had fit a line to a 
set of data points and all their residuals were 
positive, what would you say to them?
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Least Squares Regressions Lines
The general approach to fitting lines to data is called the 
method of least squares.
The method was invented about 200 years ago by Carl 
Friedrich Gauss (1777–1855), Adrien-Marie Legendre
(1752–1833), and Robert Adrain (1775–1843), working 
independently of each other in Germany, France, and 
Ireland, respectively.

The least squares line, or regression line, for a set of 
(x, y) data points is the line for which the Sum of Squared 
Errors (residuals), or SSE, is as small as possible.

errors squared of Sumresiduals  ∑∑ =−== 22 )ˆ()( yySSE
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Example: Regression Line for 
Predicting Passenger Jet Cost

This table shows cost per hour versus number of seats for 
three models of jets from the data below.
One of these two equations gives the least squares regression 
line predicting cost per number of seats. Which one is it?

1967100Average

2701150MD-90

2100100DC-9

110050ERJ-145

Cost ($/hr)Number 
of Seats 

Aircraftxy

xy

01.16300ˆ
01.16366ˆ

+=
+=
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Least Squares Regression Line
Recall that the regression line is the line that 
minimizes the sum of the squared errors

Properties:
The sum (and mean) of the residuals is 0.
The variation in the residuals is as small as possible.
The line contains the point of averages

= average of x-values of points in the data set.
= average of y-values of points in the data set.

The line has slope b1 where
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Calculating the Regression Line

We know a point in the line and the slope. 
Therefore the regression line has equation
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Example: 
Regression Line for the DC-9 Planes

First, according to the table we know that

1967100Average

2701150MD-90

2100100DC-9

110050ERJ-145

Cost ($/hr)
y

Number 
of Seats 

x

Aircraft

)1967,100(),( =yx
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Example: 
Regression Line for the DC-9 Planes

Now, to calculate the slope b1. It is convenient to 
organize the information using the following columns.

500080050005901300Sum

36700

0

43350

0

734

133

-867

0

50

0

-50

2500

0

2500

1967

2701

2100

1100

Cost 
($/hr) y

100Average

150MD-90

100DC-9

50ERJ-145
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Example: 
Regression Line for the DC-9 Planes

Now, to calculate the slope b1. It is convenient to 
organize the information using the following columns.

So the regression’s line equation is: 
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Using the Calculator

First, input the x-values in list L1 and the y-
values in list L2 (or any two other lists, just 
remember which)
Then on the STAT/CALC menu select 
LinReg(ax+b), and type L1, L2 after it.
Then observe that b=b0 and a=b1.


