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Lecture outline

▪Quick review of regression
▪Simple linear regression as conditional mean
▪Using regression for estimation
▪Using regression for trend in time series



Quick review

•  



Quick review

Regression example: Student mark vs absence
The following data about the average mark for a 
student and the number of hours the student 
was absent was collected from a group of 24 
students. 
We would like to see whether the number of 
hours a student was absent affects the marks 
that a student gets.

Student 
mark

Number of 
hours 
absent

Student 
mark

Number of 
hours 
absent

61 2 53 4
56 3 67 1
74 0 58 3
57 4 65 1
65 0 25 12
75 0 67 2
73 0 74 0
75 0 73 0
70 1 70 1
68 0 63 1
42 7 50 5
67 0 62 3
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Student mark Number of 
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hours absent
61 2 53 4
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75 0 73 0
70 1 70 1
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67 0 62 3



Regression as conditional mean
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Using regression for estimation
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Using regression for estimation
Similarly, we can find the conditional mean for any 
number of hours absent:

Hours absent = 7
Average mark = 71.2 – 4 * 7 = 43.2

We can even estimate the student mark for number of 
hours absent outside the range of our data. For example:

Hours absent = 15
Average mark = 71.2 – 4 * 15 = 11.2

Student 
mark

Number of 
hours absent

Student 
mark

Number of 
hours absent

61 2 53 4
56 3 67 1
74 0 58 3
57 4 65 1
65 0 25 12
75 0 67 2
73 0 74 0
75 0 73 0
70 1 70 1
68 0 63 1
42 7 50 5
67 0 62 3

However, caution must be taken when estimating using out of sample ranges. 
What happens when X = 18?



Using regression for trend line

In the previous week, we looked at forecasting time series data.
That included calculating the Centered Moving Average to get the trend 
component:

Year Quarter Number of 
visitors CMA

2013

I 8,604
II 6,556
III 3,824 7,365
IV 9,462 7,832

2014

I 10,628 8,179
II 8,275 8,511
III 4,881
IV 11,054



Using regression for trend line
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Time CMA
1
2
3 7,365
4 7,832
5 8,179
6 8,511
7
8



Using regression for trend line

•  

Time CMA
(trend) Time2 Trend*Time

1
2
3 7,365 9 22,094
4 7,832 16 31,330
5 8,179 25 40,897
6 8,511 36 51,063
7
8

SUM 86 145,383



Using regression for trend line

•  

Year Quarter Time Number 
of visitors CMA

2013

I 1 8,604
II 2 6,556
III 3 3,824 7,365
IV 4 9,462 7,832

2014

I 5 10,628 8,179
II 6 8,275 8,511
III 7 4,881
IV 8 11,054
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