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Econ 310

Lecture 11: Present Value
I. Calculating with interest rates
a. The interest rate, i, of a security represents the return of an investment paid out over a specific time period (usually a year).

b. This rate also is calculated using any previously gained interest.

i. For example, if the interest accrued in 2005 adds up to $5, then I earn interest not just on my initial investment but on the $5 as well.

c. So, the investment becomes worth the principal (the initial investment, P) plus any interest made to date or: P (1 + i) (1 + i) (1 + i)…, or P (1 + i)n, where n is the number of time periods.
d. Example: In the Futurama episode “A Fishful of Dollars,” Fry discovers his old bank is still open and checks in on his account. Just before he was cryogenically frozen 1000 years ago, there was 93 cents in his account. The teller tells him his new balance using an interest rate of 2.25%. What is it? (In an unusual step in cartoon economics, the number from the episode is correct.)
e. The rule of 72—a rule of thumb used to estimate when the value of something will double based on the interest rate.

i. The equation is 72/i, where i is the interest as a percent, not a decimal (7, not 0.07).

ii. For example, an investment with an interest rate of 6% will double in value in about 12 years.

II. Opportunity cost with interest rates

a. Bastiat and the broken window
b. People have a tendency to discount the future. Money now isn’t as good as the same amount as money later. Given you know that money you have now could be worth more later if you invest it, this makes a lot of sense.
c. Present value (PV) is the current value of some future payment, or the cash flow (CV). The expression (1 + i)n represents our opportunity cost.
i. If I promise to give you either 93 cents now or 100 cents in 1000 years (assuming you know you will live that long), what would you rather take?

d. The equation for present value should look familiar, especially since the principal is functionally the same as present value:
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e. Present value equations are often used to see if an investment is worth the effort or risk. If a potential borrower promises people their $5,000 investment will be worth $5,500 in 10 years, but the interest rate is 3% (meaning the present value is only worth $4,093), the savers will know they will get a better deal if they simply take the five grand and invest it at the 3% interest.
i. Since PV is often calculated with a “risk free rate” (usually a US government bond, since that is so unlikely to default), even if the present value of the investment is higher, the investor may decide to play it safe, depending on how willing she is to shoulder risk.

III. Fixed payment loans
a. The yield to maturity is an interest rate that equates the present value of the payments received from an instrument with its value today.
b. A common application of present value is the fixed payment loan: where a loan payment is due each time period and so the loaner calculates the payment by incorporating the opportunity cost of lending.

c. The equation is a complex one to solve, but easy to understand:
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i. Where LV is the loan value, FP is the fixed payment and i is the interest rate.
d. Note the difference fixed payment loans make. With an interest rate of 7% and a LV of $100,000, the fixed payment over a 25 year period is $9,439.29 (or $235,982.25). Recall the Futurama example: the pendulum of compound interest rates swings both ways.
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