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𝑎𝑎0 =
∑𝑖𝑖=1𝑛𝑛 𝑥𝑥𝑖𝑖2 ∑𝑖𝑖=1𝑛𝑛 𝑦𝑦𝑖𝑖 − ∑𝑖𝑖=1𝑛𝑛 𝑥𝑥𝑖𝑖 ∑𝑖𝑖=1𝑛𝑛 𝑥𝑥𝑖𝑖𝑦𝑦𝑖𝑖

𝑛𝑛 ∑𝑖𝑖=1𝑛𝑛 𝑥𝑥𝑖𝑖2 − ∑𝑖𝑖=1𝑛𝑛 𝑥𝑥𝑖𝑖
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𝑎𝑎1 =
𝑛𝑛∑𝑖𝑖=1𝑛𝑛 𝑥𝑥𝑖𝑖𝑦𝑦𝑖𝑖 − ∑𝑖𝑖=1𝑛𝑛 𝑥𝑥𝑖𝑖 ∑𝑖𝑖=1𝑛𝑛 𝑦𝑦𝑖𝑖
𝑛𝑛 ∑𝑖𝑖=1𝑛𝑛 𝑥𝑥𝑖𝑖2 − ∑𝑖𝑖=1𝑛𝑛 𝑥𝑥𝑖𝑖
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Coeff of linear thermal expansion vs temperature

T α
80 6.47

60 6.36

40 6.24

20 6.12
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-20 5.86

-40 5.2
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T α
-140 4.91

-160 4.72

-180 4.52

-200 4.30

-220 4.08

-240 3.83
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𝑇𝑇 is in ℉
𝛼𝛼 is in 𝜇𝜇𝑖𝑖𝑖𝑖/𝑖𝑖𝑖𝑖/℉
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Is this adequate?

𝛼𝛼(𝑇𝑇) = 5.9840 + 0.0092547𝑇𝑇



Quality of Fitted Data
 Does the model describe the data 

adequately?

 How well does the model predict the 
response variable predictably?



Linear Regression Models
 Limit our discussion to adequacy of 

straight-line regression models



Four checks

1. Check visually the data and the model.
2. Check if scaled residuals are between 
− 2 and 2

3. Check how close the coefficient of 
determination is to 1.

4. Check if the model meets the 
assumption of random errors.



Data and Model
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𝛼𝛼(𝑇𝑇) = 6.0325 + 0.0096964𝑇𝑇



You are free
 to Share – to copy, distribute, display and perform the work
 to Remix – to make derivative works

under the following conditions
 Attribution — You must attribute the work in the manner 

specified by the author or licensor (but not in any way that 
suggests that they endorse you or your use of the work). 

 Noncommercial — You may not use this work for 
commercial purposes. 

 Share Alike — If you alter, transform, or build upon this 
work, you may distribute the resulting work only under the 
same or similar license to this one. 
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Like what you see - tell your friends. 
Subscribe to the NumericalMethodsGuy Channel – help us reach our goal of 100,000 subscribers.
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