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Exponents



Logarithms: A Code Based on Exponents



But Why Do We Bother with Logs Today?

• Today, we don’t need logs to do multiplication, division, or 
exponentiation.
• But they are still extremely useful to represent proportional changes 

in economic quantities (the level of prices, the value of a portfolio, 
etc.)
• Compound interest is repeated multiplication, so by thinking in log 

terms we can understand it as adding up over time.
• Economic variables are often more comprehensible when plotted on 

a log scale.



Power of Zero and Log of One



Log of a Number Close to One



Summary of Log Properties 



Practice Problems on Logarithms

1. Find the value of y, when logy32 = 5

2. True or False: log(a−b) = log(a)− log(b)

3. Simplify the following expression: logx2y





Solutions to Practice Problems on Logarithms

1. Find the value of y, when logy32 = 5
Ans. y = 2

2. True or False: log(a−b) = loga − logb
Ans. False, loga − logb = log(a/b)

3. Simplify the following expression: logx2y
Ans. 2logx + logy



Log Scale



Dow Jones History: Levels vs Log Scale

Source 

https://www.macrotrends.net/1319/dow-jones-100-year-historical-chart


Interest



Comparing Monetary Values Over Time

• A basic problem in finance is comparing the values of payments to be 
made or received at different dates.
• To handle this, we must take account of the interest that you receive if 

you invest or pay if you borrow.  



Interest Over One Period (1)



Interest Over One Period (2)



Working in Logs (1)



Working in Logs (2)
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Interest Over Many Periods (1)



Interest Over Many Periods (2)



Working in Logs Over Many Periods
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The Rule of 72



69.3/4 = 17.3 
≈ 18 years

Log Value

Log(1)=0
Time

Slope = 4%

Log(2)=0.6931

69.3/2 = 34.6 
≈ 36 years

Slope = 2%



APPENDIX



A Little Etymology and History

• The word “logarithm” comes from the Greek 
“logos” meaning proportion, ratio, or word, 
and “arithmos” meaning number.
• A logarithm is a “ratio-number”.

• Logarithms were discovered by John Napier
• A late 16th Century Scot, laird of Merchiston and 

nicknamed “Marvellous Merchiston” for his 
mathematical innovations.



How Did People Use Logs?



Multiplication and Division



Exponentiation



The Slide Rule: Log Scales for Computation

• A slide rule has two or 
more log scales.
• By moving two log scales 

against one another, one 
can add or subtract logs 
and hence multiply or 
divide.
• The slide rule was widely 

used for computation 
through the 1960s. Background on the slide rule 

https://sliderulemuseum.com/SR_Course.htm

