Derivation of Formula for Effective Interest Rate with Continuous Compounding
We want to show that an investment of one dollar growing at continuously compounding interest over t years will end up as follows:
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There are a couple of tricks that we can use to do this.  We start with the fact that the Exponential Function and the Natural Logarithm are inverses of each other,

eln x = ln(ex) = x,
in order to write to write the expression above as
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With the exponential function, ex, being continuous, we can write this as



[image: image3.wmf]ú

ú

û

ù

ê

ê

ë

é

÷

ø

ö

ç

è

æ

+

¥

®

nt

n

n

r

1

ln

lim

e


and thus we can just focus on the exponent,
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It seems like we’re stymied here because in the limit the n term goes to infinity while the ln( ) term goes to zero (since ln(1) = 0).  Here’s where the second trick comes in, because notice that we can write the expression as
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Now, both the numerator and denominator go to zero as n goes to infinity.  It still seems to be a problem, but note that now we can apply L'Hospital's Rule from differential calculus, which says that if
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and if f(x) and g(x) are differentiable (and meet other technical conditions), then
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Taking the derivatives of the numerator and denominator of our expression above with respect to n, we get through simplification and taking the limit,
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Inserting that in the exponent of the natural number e, we get the desired answer, ert.
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