
Year 2 Applied Chp 1 – Regression and Correlation 

Regression  
(Non-Linear) 
 

Non-Linear Model 
𝒚𝒚 = 𝒂𝒂𝒂𝒂𝒏𝒏 
 

Code to Linear Model 
𝑙𝑙𝑙𝑙𝑙𝑙 𝑦𝑦 = 𝑙𝑙𝑙𝑙𝑙𝑙 𝑎𝑎𝑎𝑎𝑛𝑛 
𝑙𝑙𝑙𝑙𝑙𝑙 𝑦𝑦 = 𝑙𝑙𝑙𝑙𝑙𝑙 𝑎𝑎 + 𝑙𝑙𝑙𝑙𝑙𝑙 𝑥𝑥𝑛𝑛 
𝒍𝒍𝒍𝒍𝒍𝒍 𝒚𝒚 = 𝒍𝒍𝒍𝒍𝒍𝒍 𝒂𝒂 + 𝒏𝒏 𝒍𝒍𝒍𝒍𝒍𝒍 𝒙𝒙 
 

 
 

Compare with y=mx+c 
 

𝒍𝒍𝒍𝒍𝒍𝒍 𝒚𝒚 = 𝒏𝒏 𝒍𝒍𝒍𝒍𝒍𝒍 𝒙𝒙 + 𝒍𝒍𝒍𝒍𝒍𝒍 𝒂𝒂 
        𝒚𝒚 = 𝒎𝒎    𝒙𝒙    +     𝒄𝒄 
 

gradient = n 

y-intercept = log a  

Example: 
Find the exponential equation 
that can model the data in 
the form 𝒚𝒚 = 𝒂𝒂𝒙𝒙𝒏𝒏 
given coding to linear model 
gives 
y = 0.0792x - 0.2215 
 

code to linear model 
𝑦𝑦 = 𝑎𝑎𝑎𝑎𝑛𝑛 
𝑙𝑙𝑙𝑙𝑙𝑙 𝑦𝑦 = 𝑙𝑙𝑙𝑙𝑙𝑙 𝑎𝑎 + 𝑛𝑛 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 
 

 

y-intercept 

log a = −𝟎𝟎.𝟐𝟐𝟐𝟐𝟐𝟐𝟐𝟐 
log10 𝑎𝑎 = −0.2215 

10−0.2215 = 𝑎𝑎 

𝑎𝑎 = 0.600 (3sf) 

 

gradient 

n = 0.0792 
 
 

𝒚𝒚 = (𝟎𝟎.𝟔𝟔)(𝒙𝒙)𝟎𝟎.𝟎𝟎𝟎𝟎𝟎𝟎𝟎𝟎 
 



Non-Linear Model 
𝒚𝒚 = 𝒂𝒂𝒂𝒂𝒙𝒙 
 

Code to Linear Model 
𝑙𝑙𝑙𝑙𝑙𝑙 𝑦𝑦 = 𝑙𝑙𝑙𝑙𝑙𝑙 𝑎𝑎𝑎𝑎𝑥𝑥 
𝑙𝑙𝑙𝑙𝑙𝑙 𝑦𝑦 = 𝑙𝑙𝑙𝑙𝑙𝑙 𝑎𝑎 + 𝑙𝑙𝑙𝑙𝑙𝑙 𝑏𝑏𝑥𝑥 
𝒍𝒍𝒍𝒍𝒍𝒍 𝒚𝒚 = 𝒍𝒍𝒍𝒍𝒍𝒍 𝒂𝒂 + 𝒙𝒙 𝒍𝒍𝒍𝒍𝒍𝒍 𝒃𝒃 
 

 
Compare with y=mx+c 
 

𝒍𝒍𝒍𝒍𝒍𝒍 𝒚𝒚 = 𝒍𝒍𝒍𝒍𝒍𝒍 𝒃𝒃 𝒙𝒙 + 𝒍𝒍𝒍𝒍𝒍𝒍 𝒂𝒂 
        𝒚𝒚 = 𝒎𝒎    𝒙𝒙    +     𝒄𝒄 
 

gradient = log b 

y-intercept = log a  
 

 

 

Example: 
Find the exponential equation 
that can model the data in 
the form 𝑔𝑔 = 𝑎𝑎𝑏𝑏𝑡𝑡 
given coding to linear model 
gives 
y = 0.0792x - 0.2215 
 

code to linear model 
𝑔𝑔 = 𝑎𝑎𝑎𝑎𝑡𝑡 
𝑙𝑙𝑙𝑙𝑙𝑙 𝑔𝑔 = 𝑙𝑙𝑙𝑙𝑙𝑙 𝑎𝑎 + 𝑡𝑡 log 𝑏𝑏 
 

y-intercept 

log a = −𝟎𝟎.𝟐𝟐𝟐𝟐𝟐𝟐𝟐𝟐 
log10 𝑎𝑎 = −0.2215 

10−0.2215 = 𝑎𝑎 

𝑎𝑎 = 0.600 (3sf) 

 

gradient 

log b  = 0.0792 
log10 𝑏𝑏 = 0.0792 

100.0792 = 𝑏𝑏 

𝑏𝑏 = 1.20 (3sf) 

 
𝒈𝒈 = (𝟎𝟎.𝟔𝟔)(𝟏𝟏.𝟐𝟐)𝒕𝒕 



Year 2 Applied Chp 1 – Regression and Correlation 

PMCC  
Product Moment Correlation Coefficient  
is the Measurement of Linear Correlation  
 

PMCC = 𝑟𝑟 
 

−1 ≤ 𝑟𝑟 ≤ 1 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hypothesis Testing for 
Correlation  
 

Step 1) Write a hypothesis: 

 

 
r denotes the PMCC for a sample,  
𝜌𝜌 denoted the PMCC for a whole population,  
It is the Greek letter rho. 
 

Step 2) Use a PMCC table to identify 
the minimum value needed to make 
the correlation statistically 
significant: 
 

 
 
 



Step 3) Accept or Reject  
 

 
 
Example: 
A scientist takes 30 observations of 
the masses of two reactants in an 
experiment.  
 
She calculates a product moment 
correlation coefficient of 𝑟𝑟=−0.45. 
 
The scientist believes there is no 
correlation between the masses of 
the two reactants.  
 
Test at the 10% level of significance, 
the scientist’s claim, stating your 
hypotheses clearly. 
 
Two-tailed so 5% at each tail.  
 

 
 

𝐻𝐻0:𝜌𝜌 = 0 
𝐻𝐻1:𝜌𝜌 ≠ 0 

 

Sample size = 30 
 

Critical value at 5%   
significance: 0.306 

 

−0.45 < −0.3061  
 

Accept 𝐻𝐻1 
 

There is evidence, that there 
is a correlation between the 
masses of the two reactants. 

 
 
 
 
 


