 



Overview of COMM 429
In this course we will study an economic theory of human mind and its application to behavioral finance. In our first class we will overview the following topics
1. Core ideas of the standard investment theory

2. Empirical anomalies

3. Established alternative explanations and their problems
4. A brief history of the entropy theory and its relations to investment
5. Reference books

Some core ideas of the standard investment theory
1. Share value is the discounted sum of future dividends
2. Market is efficient.  New information is instantly reflected in the change of share prices. 
3. Expected returns can be calculated from capital asset pricing models.
Empirical anomalies
1. Excess volatility: Robert Shiller:  "Do Stock Prices Move Too Much to be Justified by Subsequent Changes in Dividends?", American Economic Review (June 1981), 71(3): 421–436. Shiller’s wife is a psychologist. So he is very attracted to behavioral theory. He published Irrational Exuberance in 2000. 
2. Long term reversal: Werner F. M. De Bondt and Richard Thaler, 1985,  Does the Stock Market Overreact? Journal of Finance, Vol 40,  793-805, An extension from De Bondt’s Ph.D, dissertation. Implication to investment 

3. Short term momentum: Jegadeesh, Narasimhan and Sheridan Titman, 1993, Returns to buying winners and selling losers: Implications for stock market efficiency, Journal of Finance 48, 65-91. Implication to investment and valuation on investment skill
4. Equity premium puzzle: Mehra, R. and Prescott, E. 1985, The Equity Premium: A puzzle?  Journal of Monetary Economics, 22, 133-136. Implication to investment: Heavy on stocks. What are the likely future equity premiums?  Robert Arnott,  Peter L. Bernstein, What Risk Premium is 'Normal'?", Financial Analysts Journal, March/April 2002. Arnott, Robert and Anne Casscells.  “Demographics and Capital Market Returns.” Financial Analysts Journal 59, 2, (2003): 20-29. 
5. Multifactor models: Fama, Eugene F.; French, Kenneth R. (1993). "Common Risk Factors in the Returns on Stocks and Bonds". Journal of Financial Economics 33 (1): 3–56.. Implication to investment. Invest in small and value stocks. Success stories: Goldman Sachs Global Investment Strategy. Clifford S. Asness, Applied Quantitative Research  http://www.aqr.com/
6. Trading volume and subsequent returns. Lee, Charles and Bhaskaran Swamminathan, 2000, Price momentum and trading volume, Journal of Finance 55, 2017-2069. From the standard theory, volume doesn’t play a role. Implication to investment: For long term, invest in low volume stocks. For short term, hot stocks. 
7. Size of trading and returns: Hvidkjaer, Soeren, 2006, A trade-based analysis of momentum, Review of Financial Studies 19, no. 2, 457–491. Large traders perform better than small traders. Implication to investment. Follow the large traders. But better be quick. 

8. Detailed analysis of trading records of individual investors. Odean, Terrance, 1999, Do Investors Trade Too Much, American Economic Review 89, 1279-1298. and many papers that analyze the same data set. Odean: A very special life and career trajectory. 
9. Actual investment performances: Better known: Warren Buffet, less known: Ed Thorpe, and many more. 
And many more. 

Established alternative theoretical models

Utilize various psychological models to explain away empirical patterns. But they are quite ad hoc and could not explain broad range of patterns. For example, most behavioral models are silent about volume of trading. 
Barberis, Nicholas, Andrei Shleifer, and Robert Vishny, 1998, A model of investor sentiment, Journal of Financial Economics 49, 307-345.

Daniel, Kent, David Hirshleifer and Avanidhar Subrahmanyam, 1998, Investment psychology and Security market under and overreactions, Journal of Finance 53, 1839-1885.

Hong, Harrison and Jeremy Stein, 1999, A unified theory of underreaction, momentum trading and overreaction in asset markets, Journal of Finance 54, 2143-2184. 

The approach in our class
Instead of utilizing various behavioral biases directly, we will build up an economic theory of human mind to provide a unified understanding of human psychological patterns. Then we will apply the theory of mind to understand multiple patterns in asset market and investor behaviors.
Methodology
Mind, as a product of biological evolution, is subject to the economic principle that its cost must be lower than its benefit.

Why entropy is important?

The origin of Shannon’s entropy theory of information: A result from war time effort to break enemy codes.  Shannon, Claude, 1948, A mathematical theory of communication. The Bell System Technical Journal,  27,  379-423, 623-656.

Why and how languages are structured? Example: I climbed a mountain. 

The entropy theory of information is a natural economic theory to understand the cost of information processing and human mind
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Why the formula provides the measurement of cost of information processing? Assume there are two, four or eight identical looking balls. One is heavier than the others. How many times it takes to use a balance to find out the heavier one? We will work out the case for eight balls. 
We put four balls at each side of the balance. Find the group that is heavier. Then split the group of four into two subgroups. And so on. For eight balls, it takes three times. (There is a clever method that takes only two times for eight balls.) In general, it takes 
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times where N is the number of objects. When N = 8, 
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We can look at the same problem from the probability perspective. Suppose one out eight balls is heavier. How many times it takes to use a balance to find out the heavier one?  The answer is 
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In general, it is 
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This is the cost of information processing for a random event with probability p. The over all cost of information processing for a random event with probability distribution of 
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Soon after Shannon developed the entropy theory of information, researchers try to provide a more intuitive understanding of information that is less abstract. 
Kelly, J. L., Jr. (1956), "A New Interpretation of Information Rate", Bell System Technical 

Journal 35: 917–926. Provide a link to investment
Edward O. Thorp,  Sheen T. Kassouf , 1967 Beat the Market: A Scientific Stock Market System

First one to apply Kelly’s system in investment management. Godfather of hedge funds. 
A typical reaction was, “Maybe you can calculate the odds in blackjack but the stockmarket is psychology and you can’t figure that.” … We are misguided when we exalt ourselves by insisting that the psychology of the marketplace and of man are unknowable. The sciences of man are now emerging from the dark ages. Economics and psychology stand today at Koestler’s watershed * just as astronomy did in time of Tycho Brahe. Our superstition, blind belief, and ignorance are being swept away forever by the scientific accumulation and analysis of data. There will be science and predictability in the affairs of men. (Thorpe and Kassouf, 1967, p. 191)

Why the entropy theory of information is not widely applied in economics and finance? Opposition from Arrow and Samuelson. 

Applications to trading

Thorp, Edward O. 1997, The Kelly criterion in blackjack, sports betting and the stock market, presented at: The 10th International Conference on Gambling and Risk Taking Montreal.    

Jim Simons and Renaissance Technologies :  Many  traders working in the firm were trained in information theory. 
Some traders working in investment banks wrote to me about the papers. 

Can be tested empirically. Possible project topics.

Projects

Three persons a group. Either theoretical analysis or empirical testing of ideas. Can be analysis of a recent paper. A good place for sample papers is AQR. http://www.aqr.com/research.htm
Some reference books

Poundstone, William, 2005, Fortune's Formula: The Untold Story of the Scientific Betting System 
That Beat the Casinos and Wall Street, Hill and Wang. 
Patterson, Scott, 2010,  The Quants: How a New Breed of Math Whizzes Conquered Wall Street and Nearly Destroyed It   Crown Business;  
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