Figure 10.3
Using Arithmetic or Geometric Average Returns
Suppose an asset that is correctly priced is equally likely to return either 50 percent or zero percent each year. If cost of capital for an investment is inferred by calculating the average annual return, the resulting estimate is 25 percent (i.e., (50% + 0%)/2). If it is calculated as the geometric return it is 22.5 percent [i.e., ((1 + 50%) x (1 + 0%)) 0.5 - 1]. Which one is right? 
Consider a one-period investment of $1.00. At the end of the period, it will be worth either $1.50 or $1.00. The average is $1.25. If you discount $1.25 at the arithmetic average rate of 25 percent, you find that the present value is $1.00. If you discount it at the geometric average rate of 22.5 percent, you find that the present value is $1.02. Apparently, the arithmetic average is right. 
But consider a two-year investment. Suppose you get a 50 percent return the first year and zero percent the second (or the reverse). The cumulative value is $1.50 for two years. If you discount the $1.50 to present value at 25 percent, you get $.96, whereas if you discount it at 22.5 percent, you get $1.00. It appears that the geometric average is right if you are valuing long-term cash flows. This is the common argument for using the geometric average. 
However, look again. The previous calculation does not consider all possible outcomes. If the probabilities remain stable over time, there is a 25 percent chance that the investment will be worth $2.25 in two years (i.e., $1.00 x (1 + 50%) x (1 + 50%)), a 50 percent chance that it will be worth $1.50 (i.e., $1.00 x (1 + 50%) x (1 + 0%)), and a 20 percent chance that it will be worth $1.00 (i.e., $1.00 x (1 + 0%) x (1 + 0%)). The expected value is $1.56 (25% x $2.25 + 50% x $1.50 + 25% x $1.00 = $1.56), not $1.50 as in the above calculation. Discounting $1.56 at 25 percent for two periods yields $1.00, the correct present value. Thus, even for a longer holding period, the arithmetic average yields the correct value. Accordingly, we favor using the arithmetic average. 
Box 10.1-1

