NOTES:  CHAPTER 10

ALPHA CHIANG – MATHEMATICAL ECONOMICS

Exponential and Logarithmic Functions

10.1 Exponential functions
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Preferred base: e = 2.7182818284591….
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Properties:
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10.2 Natural exponential functions and the problem of growth

The number e
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Maclaurin series of the function
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Economic interpretation of e

· it can be interpreted as the result of a special process of interest compounding.
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For the limiting case, when interest is compounded continuously during the year, the value of the asset will grow in a snowballing fashion becoming 
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Interest Compounding and the function 
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A  =   reflects change in principal from previous level of P1

r/m = means that in each of the compounding periods in a year, only 1/m of the nominal interest will actually be applicable.

mt = since interest is to be compounded m times a year, there should be a total of mt compounding in t years.

Alternative form:

[image: image10.wmf]/

1

()(1)

(1) where 

as m, w

Asset value:

lim()

rt

mr

r

m

rt

w

m

wr

rt

m

VmA

Aw

VVmAe

®¥

éù

=+

ëû

éù

=+=

ëû

®¥®¥

º=


Instantaneous Rate of Growth
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Rate of growth of V
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Discounting and Negative Growth
Discrete:



[image: image13.wmf](1)

(1)

(1)

t

t

t

VAi

V

AVi

i

-

=+

==+

+


Continuous:
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10.3 Logarithms
If
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Two most common bases: 10 and e

Common log


[image: image16.wmf]3

10

10

10

10

1

10

10

log10003,   since 101000

log1002

log101

log10

log0.11since 100.1

log0.012

-

==

=

=

=

=-=

=-


Natural Log
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Rules:
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10.4. Logarithmic Functions
Logarithmic Functions are functions whose variables are expressed as a function of the logarithm of another variable.
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Log functions are inverse functions of certain exponential functions 
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10.4 Derivatives of Exponential and Logarithmic Functions

Log function rule:
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Exponential function rule
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Generalized:
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Examples:

1.
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3.
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4.
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Case of base b


[image: image30.wmf]ln

1

log

ln

tt

b

d

bbb

dt

d

t

dttb

=

=


6.
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10.6
Optimal Timing

Application to Value of wine = grows over time



[image: image32.wmf]

 EMBED Equation.DSMT4  [image: image33.wmf]1/2

exp

t

VKeKt

==


Problem: when to sell the wine to maximize profit.  Assumption: no storage cost

· Need to discount each V to its present value.

· Interest rate has to be specified

Let interest rate be r
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Application to Timber Cutting
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10.7 Applications of Exponential and Logarithmic Derivatives
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1. Find the rate of growth of
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2. Find the rate of growth of 
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3. Combination of functions
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Example: C grows at rate 
[image: image42.wmf]a

, H grows at rate 
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Sum:
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Interpretation: rate of growth is weighted average of rate of growth of components.

Example 4:  
Exports
G=G(t)

growth rate = a/t



Services    
S=S(t)

growth rate = b/t
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Finding Point Elasticity:
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Example:  Find the point elasticity of the demand function 
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Econ 130 Assignment: to be submitted September 19, one full yellow or white pad.
1. The value of wine grows over time according to this function 
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.  The interest rate on the continuous compounding basis is at r.  Find the expression for the value of t that maximizes A, the present value of V.  If r = .10, what is the 
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2. Find the instantaneous rates of growth of  a)
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3. Find the output elasticities of K and L respectively, given the production function 
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4. Find the extreme values of 
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 and determine whether they are maxima or minima.
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