
Exponential Models

If data coded as Y = log y and X = log x has a linear relationship then

Y = A + BX

𝑦 = 𝑎𝑥𝑛



If data coded as Y = log y and X =  x has a linear relationship then

Y = A + BX

𝑦 = 𝑘𝑏𝑥



The table shows some data collected on the temperature, in °C, of a colony 
of bacteria (t) and its growth rate (g).

Temperature, t 3 5 6 8 9 11

Growth rate, g 1.04 1.49 1.79 2.58 3.1 4.46

Code the data using x = t and y = log g.

Find the equation of the regression line for y and x.

Explain the value of -0.2215 in your equation.

Given that the data can be modelled by an equation of the form 𝑔 = 𝑘𝑏𝑡

where k and b are constants, find the values of k and b.



Product Moment Correlation Coefficient

The pmcc describes the linear correlation between two variables.



Hypothesis Testing for Correlation

The population pmcc is ρ.

The sample pmcc is 𝑟.

To test if the correlation is positive or negative, use a one-tailed test.

𝐻0: 𝜌 = 0, 𝐻1: 𝜌 > 0 OR
𝐻0: 𝜌 = 0, 𝐻1: 𝜌 < 0

To test if there is any correlation, use a two-tailed test.

𝐻0: 𝜌 = 0, 𝐻1: 𝜌 ≠ 0



Use the table on p.191 of the text book or p.37 of the formula book.



A scientist takes 30 observations of the masses of two reactants in an 
experiment.  

She calculates a pmcc of r = -0.45.

The scientist believes there is no correlation between the masses of the 
two reactants.

Test, at the 10% significance level, the scientist’s claim, stating your 
hypothesis clearly.



The table from the large data set shows the daily maximum gust, x kn, and 
the daily maximum relative humidity, y%, in Leeming for a sample of eight 
days in May 2015.

x 31 28 38 37 18 17 21 29

y 99 94 87 80 80 89 84 86

Find the pmcc for these data.

Test, at the 10% level of significance, whether there is evidence of a 
positive correlation between daily maximum gust and daily maximum 
relative humidity.  State your hypotheses clearly.


