	Chapter 11
	Additional Derivative Topics

	Section 1
	The Constant e and Continuous Compound Interest
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Compound Interest

	Formula
	Variable Names
	Variable Descriptions
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	A(t)
	Amount after time

	
	P
	Principal

	
	r
	Interest rate

	
	n
	Times compounded per year

	
	t
	Years


Values for n depend on the compounding frequency – how many times per year is the principal being compounded?

	Compounding Frequency
	n

	Annually
	1

	Semiannually
	2

	Quarterly
	4

	Monthly
	12

	Weekly
	52

	Daily
	365

	Hourly
	8,760


Continuously Compounded Interest

	Formula
	Variable Names
	Variable Descriptions
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	A(t)
	Amount after time

	
	P
	Principal

	
	r
	Interest rate

	
	t
	Years


A fundamental piece of compound interest formula is 
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 (ignoring time and rate).

An interesting thing happens when the compounding frequency approaches infinity. Interest is now compounded continuously, and we get the following limit:
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1
2.0000000000
10
2.5937424601
100
2.7048138294
1,000
2.7169239322
10,000
2.7181459268
100,000
2.7182682372
10,000,000
2.7182816940



Computing Growth Time

Here, we need to solve for t, which is going to involve taking the log of both sides at some point. We’ll use natural log because the base of the number is e.

Alternatively, we can use this formula: 
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Computing Doubling Time

The thing to remember here is that the amount after time, A(t), is going to be twice the principal, P.

So, let A(t)=2 and P=1 and plug into the alternate formula above: 
[image: image7.wmf]r

t

)

2

ln(

=

.


_1134591050.unknown

_1157364808.unknown

_1157365024.unknown

_1157364064.unknown

_1157364289.unknown

_1157363458.unknown

_1134590776.unknown

