LSP 120 - Quantitative Reasoning

Winter 2011
Activity 15 – Finance and Doubling Time

One of the places all of us encounter exponential growth is in banking and finance:   almost every one has had, at one time or another, a savings account in a bank, and almost everyone needs a loan to make a large purchase at some time. When you put money in a bank, the bank does not stash it away in a safe (not for very long in any case). The bank usually lends it out.  In exchange for letting the bank use your money, the bank pays you interest, a percentage of what you deposited paid at regular intervals.  If you do not withdraw the money, you will earn interest on your interest, a process called compounding. Compounding is exponential.  To see why, suppose you have A dollars in your account, and suppose you will receive p% interest at the next compounding period.  
Your balance after the interest payment is A+p*A, or A*(1+p).  Thus receiving p% interest is equivalent to increasing by a factor of 1+p (i.e., multiplying by 1+p).  This activity explores yet another example of exponential growth.

a. Suppose you invest $20.00 per week into a savings account.  Furthermore, let’s say you start this savings plan when you turn 18.  How much money will you have at the age of 50 if you invest the money at 4%?  (32 years at $80 per month.)   Solve this problem using a spreadsheet, something like this:
Month

BegBal

Interest

Additional
EndBal

   1

   0.00
     =b2*(0.04/12)
   80.00
=b2+c2+d2

   2

   =e2


How much money will you have at the end?  Paste the last 10 rows into your Word document.

b. Anything that grows exponentially has a constant doubling time.  But the doubling time varies according to the percentage rate of increase.  Let’s complete the following table and paste it in your Word document. The table you made is well known to bankers, investors, and census takers.  It is called the "Rule of Seventy."  To see how long something will take to double, divide the value 70 by the percentage rate of increase.  For example, is something increases by 1% a year, then the value will double in 70 years (70 / 1).  If something increases by 2% a year, then the value will double in 35 years (70 / 2).  You can see these values in the table.
	Annual Percentage Rate of Increase
	Approximate Doubling Time (years)

	1
	70

	2
	35

	3
	 

	4
	 

	5
	 

	6
	 

	7
	 

	8
	 

	9
	

	10
	7


c. The rule of seventy applies to any form of exponential growth and is useful for making estimations.  For example, in its early years, the U.S. grew nearly exponentially at approximately 2.8% per year.  The population of the U.S. according to the first census in 1790 was 3.9 million. What was the approximate doubling time for the population of the U.S. during this time?  Using the rule of seventy, estimate the population of the U.S. in 1865.  After you get your estimate, find out the official census figures for 1865.  If you can’t find the census for 1865, you’ll have to guesstimate the value from 1860 and 1870.  Judging from the actual figures, did the U.S. grow faster than 2.8% or slower than 2.8% from 1790 to 1865?

