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2.8 Fitting Models to Curved Relationships Part 2: Exponential Models

An exponential model is a model in the form y = a(b)x where b > 0.
If b > 1, the graph will show exponential growth.

If 0 < b < 1, the graph will show exponential decay.

Gordon Moore, one of the founders of 
Intel Corporation, predicted in 1965 that 
the number of transistors on an integrated 
circuit chip would double every 18 months. 
This is Moore's law, one way to measure 

the revolution of computing. This 
scatterplot shows the number of 

transistors for Intel microprocessors & 
the number of years since 1970.

If Moore's prediction is correct, then an exponential model should be a 
good model for the data. 

The same scatterplot here 
includes the exponential model:

y = 1277 (1.431)x.
The exponential model fits the 

form of this association fairly well.

In 2014, there were 5,560,000,000 transistors on the Intel 18-core Xeon 
Haswell-E5 microprocessor. The exponential model suggests that it would 

have y = 1277(1.431)44 = 9,001,912,406 transistors.

The residual for this value is:
5,560,000,000 - 9,001,912,406 = -3,441,912,406 transistors.

In other words, it has about 3.4 billion fewer transistors than expected, 
based on the exponential model.
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Example: A random sample of 14 golfers was selected from the 147 
players on the Ladies Professional Golf Association (LPGA) tour in a 
recent year. The total amount of money won during the year (in dollars) 
and the average number of strokes above 70 for each player in the sample 
were recorded. Lower scoring averages are better in golf.

a.) Calculate an exponential model 
for these data using adjusted 
scoring average as the 
explanatory variable.

b.) Calculate and interpret the residual for Lorena Ochoa, the last golfer 
in this list.
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