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LECTURE : Regression

Dr. Budhaditya Hazra

Department of Civil engineering
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REGRESSION
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REGRESSION
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LINEAR REGRESSION
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CRITERIA FOR BEST FIT
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BEST FIT LINE
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MULTI LINEAR REGRESSION

2-variable case
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MULTI LINEAR REGRESSION

Setting the partial derivatives to 0

Example
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GENERAL CASE
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ERRORS

Define

𝑆𝑥𝑦 = ∑𝑥𝑖𝑦𝑖 −
1

𝑛
∑𝑥𝑖∑𝑦𝑖 ,

𝑆𝑥𝑥 = ∑𝑥𝑖
2 −

1

𝑛
∑𝑥𝑖

2;

𝑆𝑦𝑦 = ∑𝑦𝑖
2 −

1

𝑛
∑𝑦𝑖

2

Sum of the square of the errors :

𝑆𝑟 =
𝑆𝑥𝑥𝑆𝑦𝑦 − 𝑆𝑥𝑦

2

𝑆𝑥𝑥

Standard error of estimate :

𝑆𝑦/𝑥 =
𝑆𝑟

𝑛 − 2

Standard deviation:

𝑆𝑦 =
𝑆𝑦𝑦

𝑛 − 2

Coefficient of determination :

𝑟2 =
𝑆𝑥𝑦
2

𝑆𝑥𝑥𝑆𝑦𝑦
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CONFIDENCE INTERVAL

For mean μ with known variance

100 (1-α) % 
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CONFIDENCE INTERVAL
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CI- example
Consider the 41 observations of the Young's modulus

given in Table (next slide). The sample mean and

standard deviation are 29,576 ksi and 1,507 ksi,

respectively.

Assume further that the Young's modulus is known to

have a population standard deviation of 1,507 ksi.

Determine:

(a) the 95% confidence interval for the mean

(b) the 99% confidence interval for the mean.
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CI- example
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CI- example

Similarly, 99% CI can be found out as

Thus, 95% CI is given by
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For mean μ with unknown variance
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Consider again the previous example

Assume that the variance is unknown

Since n = 41, use student-t distribution with  (n-1) = 40 degrees 

of freedom
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Consider again the previous example with a 
minor twist

Assume that the variance is unknown and only 

10 samples of data are available
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Linear Regression and CI

For CI 95%, you can be 95% confident that the two 

curved confidence bands enclose the true best-fit linear 

regression line, leaving a 5% chance that the true line is 

outside those boundaries.
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MATLAB functions

Polynomial fitting:
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Errors


