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Just from looking at the scatterplot, you can get a fair idea that there are fewer bar sales in weeks with 

more assignments due, and that it looks possible that we could approximate this relationship with a 

straight line.

However, we cannot just draw a line through the data and be done with it – how do we know that 

it is the best line, or in other words the line which best represents the relationship? If you imagine 

any straight line through the data, you will clearly see that not all of the points would fall on that 

line, if any. In other words, there are differences between the values of y predicted by the line and 

those which we actually observed in the data. Because we are trying to predict values of y from x, we 

are especially interested in the vertical distances. In this regard, imagining your straight line, you 

would see some values above the line and some below. We call these differences residuals, some of 

which are negative (for points below the line, meaning the line overestimates their real value) and 

some positive (for points above the line, meaning the line underestimates their real value). As you 

should remember from previous sections of this book, adding up positive and negative differences 

will cancel each other, so we square them. The smaller the sum of the squared differences (which is 

shortened to SS), the better the line fits the data. The method of least squares is a method of finding 

the line which has the smallest SS, based on differential calculus. The formal criterion for the least 

squares method is:

Min (Σ y yi i- ˆ )2

where yi refers to the observed value of the outcome variable y for the ith observation and ŷi  refers to the 

estimated value of the outcome variable y for the ith observation (i.e. the value predicted by the line).

The equations in Box 10.1 can be proved via differential calculus to result in a regression line which 

minimizes the criterion above. It is well beyond the scope of this book to do the proofs for you, and, 

in fact, few of you will ever need to actually perform the calculations in Box 10.1 by hand. However, 

I do think it is a useful exercise to see how things work, and it is reasonably simple for this small stu-

dent bar data set. Further, you may actually find yourself on a desert island without access to software 

to do it for you, and desperately need to calculate a regression line by hand to escape. Then you will 

thank me.

Table 10.3  Least squares calculations
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1 2 45 −4.1 13.3 −54.53 16.81

2 4 41 −2.1 9.3 −19.53 4.41

3 4 43 −2.1 11.3 −23.73 4.41

4 5 37 −1.1 5.3 −5.83 1.21

5 5 32 −1.1 0.3 −0.33 1.21

6 6 34 −0.1 2.3 −0.23 0.01

7 7 28 0.9 −3.7 −3.33 0.81

8 8 20 1.9 −11.7 −22.23 3.61

9 8 22 1.9 −9.7 −18.43 3.61

10 12 15 5.9 −16.7 −98.53 34.81

Totals 61 317 −246.7 70.9
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