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1. What is a Least Squares Regression Line? 

 
If your data shows a linear relationship between the X and Y variables, you 
will want to find the line that best 

fits this linear relationship. That line is called a Regression Line and has the 
equation ŷ= a + b x. The Least Squares Regression Line is the line that 
makes the vertical distance from the data points to the regression line as 

small as possible. It’s called a “least squares” because the best line of fit is 
one that minimizes the variance (the sum of squares of the errors). This can 
be a bit hard to visualize but the main point is you are aiming to find the 

equation that fits the points as closely as possible. 

 
Ordinary least squares regression (OLS) is usually just called “regression” in 
statistics. If you are performing regression analysis, either by hand or using 



SPSS or Excel, you’ll actually be using the least squares method. Other 
techniques exist, like polynomial regression and logistic regression, but 

these are usually referred to by their full names and not as simply 
“regression.” 
 

 
 
 

4. What is Least Squares Fitting? 
 
Least squares fitting (also called least squares estimation) is a way to find 

the best fit curve or line for a set of points. In this technique, the sum of the 
squares of the offsets (residuals) are used to estimate the best fit curve or 
line instead of the absolute values of the offsets. The resulting equation 

gives you a y-value for any x-value, not just those x and y values plotted 
with points. 
 

 
An offset is the distance from the regression line to the point. 
How to Find a Least Squares Regression Line 
 

Often the questions we ask require us to make accurate predictions on how 
one factor affects an outcome. If a teacher is asked to work out how time 
spent writing an essay affects essay grades, it’s easy to look at a graph of 

time spent writing essays and essay grades say “Hey, people who spend 
more time on their essays are getting better grades.” What is much harder 
(and realistically, pretty impossible) to do by eye is to try and predict what 

score someone will get in an essay based on how long they spent on it. 
Sure, there are other factors at play like how good the student is at that 
particular class, but we’re going to ignore confounding factors like this for 

now and work through a simple example.  
 



Our teacher already knows there is a positive relationship between how 
much time was spent on an essay and the grade the essay gets, but we’re 

going to need some data to demonstrate this properly.   
 
Least Squares Regression Line Example 

 

                     
 
Suppose we wanted to estimate a score for someone who had spent exactly 

2.3 hours on an essay. I’m sure most of us have experience in drawing lines 
of best fit, where we line up a ruler, think “this seems about right”, and draw 
some lines from the X to the Y axis. In a room full of people, you’ll notice 

that no two lines of best fit turn out exactly the same. What we need to 
answer this question is the best best fit line.  
 

 

                   
 
 

Through the magic of least sums regression, and with a few simple 
equations, we can calculate a predictive model that can let us estimate 
grades far more accurately than by sight alone. Regression analyses are an 

extremely powerful analytical tool used within economics and science. There 
are a number of popular statistical programs that can construct complicated 
regression models for a variety of needs. A simpler model such as this 

requires nothing more than some data, and maybe a calculator. It’s worth 
noting at this point that this method is intended for continuous data.   
 



 
Least Squares Regression Equations 

 
The premise of a regression model is to examine the impact of one or more 
independent variables (in this case time spent writing an essay) on a 

dependent variable of interest (in this case essay grades). Linear regression 
analyses such as these are based on a simple equation:   
 

  
 
Y = a + bX  

 
 
Y – Essay Grade    a – Intercept     b – Coefficient      X – Time spent on 

Essay 
 
 

There’s a couple of key takeaways from the above equation. First of all, 
the intercept (a) is the essay grade we expect to get when the time spent on 
essays is zero. You can imagine you can jot down a few key bullet points 

while spending only a minute on an essay and still get a few points here and 
there. Every essay will have at least this score according to our model. On 
top of that, every hour we spent on our essays (X) leads to an increase 

of b in the grade the essay gets.  We can work out b through the following, 
slightly scary equation: 
 

                   
 
 
But we’re getting ahead of ourselves. To calculate b, and make sense of that 

creepy equation, we’re going to need to know the values for our data: 
 
 



                                     
 
How to Calculate Least Squares Regression Line by Hand 

 
 
When calculating least squares regressions by hand, the first step is to find 

the means of the dependent and independent variables. We do this because 
of an interesting quirk within linear regression lines - the line 
will always cross the point where the two means intersect. We can think of 

this as an anchor point, as we know that the regression line in our test score 
data will always cross (4.72, 64.45).   
 

 

                      
 
The second step is to calculate the difference between each value and the 

mean value for 
both the dependent and the independent variable. In this case this means 
we subtract 64.45 

from each test score and 4.72 from each time data point.  Additionally, 
we want to find the product of multiplying these two differences together. 
 



 
You should notice that as some scores are lower than the mean score, we 
end up with negative values. By squaring these differences, we end up with 

a standardized measure of deviation from the mean regardless of whether 
the values are more or less than the mean.  
 

What Is the Coefficient of Determination? 
 
The coefficient of determination is a statistical measurement that examines 

how differences in one variable can be explained by the difference in a 
second variable, when predicting the outcome of a given event. In other 
words, this coefficient, which is more commonly known as R-squared (or 

R2), assesses how strong the linear relationship is between two variables, 
and is heavily relied on by researchers when conducting trend analysis. To 
cite an example of its application, this coefficient may contemplate the 

following question: if a woman becomes pregnant on a certain day, what is 
the likelihood that she would deliver her baby on a particular date in the 
future? In this scenario, this metric aims to calculate the correlation between 

two related events: conception and birth. 
 
Coefficient of Determination and Correlation Examples 

 
Let's take a look at some examples so we can get some practice interpreting 
the coefficient of determination r2 and the correlation coefficient r. 

Example 1. How strong is the linear relationship between temperatures in 
Celsius and temperatures in Fahrenheit? Here's a plot of an estimated 
regression equation based on n = 11 data points: 



                    
Statistical software reports that r2 = 100% and r = 1.000. Both measures 
tell us that there is a perfect linear relationship between temperature in 

degrees Celsius and temperature in degrees Fahrenheit. We know that the 
relationship is perfect, namely that Fahreheit = 32 + 1.8 × Celsius. It should 
be no surprise then that r2 tells us that 100% of the variation in 

temperatures in Fahrenheit is explained by the temperature in Celsius. 
Example 2. How strong is the linear relationship between the number of 
stories a building has and its height? One would think that as the number of 

stories increases, the height would increase, but not perfectly. Some 
statisticians compiled data on a set of n = 60 buildings reported in the 1994 
World Almanac (bldgstories.txt). Statistical software reports r2 = 90.4% 

and r = 0.951 and produced the following plot: 

                
The positive sign of r tells us that the relationship is positive — as number of 

stories increases, height increases — as we expected. Because r is close to 
1, it tells us that the linear relationship is very strong, but not perfect. 
The r2 value tells us that 90.4% of the variation in the height of the building 

is explained by the number of stories in the building 
 

                                                                                                     DR.SANTOSH KUMAR  

                                                                                                 ASSISTANT PROFESSOR 
                                                                                         DEPARTMENT OF ECONOMICS 

 

 



 


