


Chapter 3 Notes

For most investments, the spending is intense at the initial stage. But the benefit comes gradually over a long period of time. For example, college study is intensive. But its benefit will be felt over the course of your life. Therefore we need to weigh the benefit in the future against the cost today, which always involves discounting. Why there is discounting? It is generally thought that people prefer present consumption to future consumption. But why people prefer present consumption to future consumption? Biologically, the tendency to discount future reward is due to the uncertainty whether you can survive to the day of future consumption with good health. From evolutionary point of view, future consumption is less valuable than current consumption in terms of survival and reproduction. 
In general, discount rates are higher for more risky investments. 

Cash Flows and Time Lines

Time Line: Shows both the timing and the amount of each cash flow. 

To compare cash flows at different point of time, we need to examine ways to convert cash flows in the future into cash flows today. This process is called discounting, and the cash flows, once converted into cash flows today, yield present value (PV). We will also reverse this process and ask a different question. How much would $100 in year 1 be worth in year 4? This process of converting cash flows today or in the future into cash flows even further into the future is called compounding and the resulting value is called a future value (FV).
Compounding

In Practice 3.1. In a study of returns on stocks and bonds between 1926 and 1998, Ibbotson Associates found that stock on the average made about 11% a year, while government bonds on average made about 5% a year. Assuming that these returns continue into the future …

Comments: Can we assume these returns will continue into the future? A recent paper (Arnott and Casscells,  2003) argued that this is unlikely due to demographics. Specifically, low fertility will eventually increase the burden of the working people and lower the return on capital markets. In the last several decades, GDP per capita actually increases as population ages. Why does the aging of the population not negatively affect economic performance?


The answer to this puzzle is surprising simple: Workers support not only retirees but also children … So, although the proportion of retirees in the population has steadily grown over the past 40 years, the proportion of the population in their working years has also steadily risen because the number of children per working-age person fell more than twice as fast as the number of retirees was rising. While the elderly were becoming an increasing portion of the population, the boomers left childhood and the percentage of children fell, so in the aggregate, the demand from dependents of all categories for the goods and services workers produced actually fell, even as the number of retirees rose. (Arnott and Casscells, 2003, p. 23)


The above passage indicates that economic growth in the last several decades is a transition state. Eventually, as proportion of working population declines, the economic performance will decline as well. Japan, probably the first country entering the old age society and the country with one of the lowest fertility rates in the world, already experienced sharp reversal. Indeed, the Nikkei 225 index, the major stock market index of Japan, has dropped from its peak near 40,000 more than a decade ago to less than 12,000 now.  In general, countries with high living standard and low resource reserve will experience earlier reversal. 
Japan is the second largest economy in the world. The following is a chart of Nikkei 225 since 1995. We can see that the return on 10 year’s holding is negative. If we look at longer horizon, say 15 year’s, the return will be even more negative. 
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What is the problem of using US data as a benchmark for the future? US was the most successful country in the last century. Its stock market had the highest rate of return among all countries. Using US data as the benchmark for future market return is like using Microsoft as the benchmark for future individual stock return. For general background about the performance of stock market of different countries, please check Jorion and Goetzmann (1999).
On a more fundamental level, last century was the most successful century in the history of human beings, which is the most successful species on the earth. Therefore any prediction inferred from last century has to be very cautiously examined. Personally, I believe what has happened in Japan will happen globally in the near future as the energy production seems to peak very soon. Anyway, the key in investment success is to understand fundamentals, like Warren Buffet, and not from dubious past statistics. 
Canada is lucky that it has great natural resource reserve. But with a high living standard, its fertility already dropped far below 2. The increase of commodity price, while increase the country’s revenue, do not automatically translate into good life for ordinary people. For example, everyone has to pay higher gas bill and heating bill. But only those directly and indirectly linked to natural resource industry will benefit from the price increase. 
Discounting
In Practice 3.2.

Frequency of discounting

In Practice 3.3.

Annuities

Derive the formula
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In Practice 3.5: at 40% tax rate, the drop of value is not 40%. It is over 55%. In the real world, various fees eat into return. You’ll find real return is not that great. That is why few people retire as millionaires. 
PV is FV discounted by n years. 

P. 54. Calculate the PV of annuity on tobacco industry’s fine. This example shows that the fortune of a company or an industry is heavily influenced by public opinion and legal environment. Will fast food industry be next? 
In Practice 3.6:  Note 10814*1.12 = 12112. 

p. 58. Calculate monthly mortgage payment. 

In Practice 3. 10 

Behavior patterns on discounting

A manager may undertake two possible projects. Both projects need an initial investment of 100 million dollars. The expected profit of the first project is 29, 27, 25, 23, 21, 19 million dollars for each subsequent year, while the expected profit of the second project is 19, 21, 23, 25, 27, 29. Suppose the discount rate is 10%. From NPV rule, which project you will choose? Intuitively, which project you will choose? (Reference, P. 179, Camerer, Lowenstein and Rabin, 2004)

Why people prefer increasing earnings over decreasing earnings despite the reverse direction of NPV? This is because an increasing earnings signal the increasing ability, talent or power while decreasing earnings signal decline. 
Question: Whom you want to befriend? A rising star or someone falling from grace? 
Managing earning stream is very popular in industry. For example, you develop a new product, which will make a profit of 16 million dollar per year indefinitely. If the discounting rate is 12%, what is the value of the firm? Now suppose your venture capital partner plans to make your company public at the end of 3rd year. Instead of churning out 16 millions dollars per year, your company makes 4, 8 and 16 million dollars at the 1st, 2nd, and 3rd years. In your IPO plan, you expect profit to keep increasing at 100% level for two more years, then slow down to a normal level of 8%. If the discount rate is still 12%, what is the value of the company? 
Another example is the art of the loss figure in recession or market downturn. From time to time, there are recessions or market downturn. This often creates opportunities to report huge losses for companies. Suppose your actual loss in a market downturn is -10 million. The profits for next 3 years are 20 million, 21 million and 22 million. If you report the loss at the market downturn as -25 million, you have much leeway to create a beautiful income statement. You may report the profit for the next three years as 20 million, 26 million and 32 million. Which profit stream is more impressive to investors? But what about the huge loss in market downturn? You can always blame it on market, not the management. Another way to create a beautiful future for a new management is to report huge loss figures from predecessors.  
 
THE “MAGNITUDE EFFECT” (SMALL OUTCOMES ARE DISCOUNTED MORE THAN LARGE ONES)

Most studies that vary outcome size have found that large outcomes are discounted at a lower rate than small ones (Ainselle and Haendel 1983; Benzion, Rapoport, and Yagil 1989; Green, Fristoe, and Myerson 1994; …) In Thaler’s (1981) study, for example, respondents were, on average, indifferent between $15 immediately and $60 in a year, $250 immediately and $350 in a year, and $3000 immediately and $4,000 in a year, implying discount rates of 139%, 34% and 29%, respectively.  (P. 176, Camerer, Loewenstein and Rabin, 2004)

Homework

3, 6, 7, 13
Extra Homework
A manager may undertake two possible projects. Both projects need an initial investment of 100 million dollars. The expected profit of the first project is 29, 27, 25, 23, 21, 19 million dollars for each subsequent year, while the expected profit of the second project is 19, 21, 23, 25, 27, 29. Suppose the discount rate is 8%. From NPV rule, which project you will choose? Intuitively, which project you will choose?
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