

Exercises for information theory
Note: In all calculation, the base of log is taken to be 2, unless otherwise specified. 
1. Calculate 
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where p = 0.15, 0.3, 0.5, 0.7 and 0.85 respectively. Draw a graph of the above function with Excel. What conclusions you can draw?

2. Suppose there are 1000 shareholders of company A. Each holds one thousand shares. If some earning information is known to only one person, what is the value of the information calculated from information theory? If some earning information is known to everyone, what is the value of the information calculated from information theory? 
3. Suppose the current share price of a stock is 10 dollars. A new earning information will propel the share price to 20 dollars. If the new information is only known to one person, he can gradually accumulate the shares before the share price reach 20 dollars. Suppose the market depth is 100 shares, that is, buying 100 shares will cause share price to move up 10 cents. What is the monetary value of this information? If the earning information is announced to the public and every investor know the information at the same time, share price will jump to 20 dollars without trading. What is the monetary value of the information? It is often said that the cost of information has dropped steadily over time. How about the value of the same type of information? 
4. Suppose the unit value and cost of information is –lnp. The total value of information is Mp(-lnp). The net value of information acquisition is Mp(-lnp) – (–lnp). Here p is the probability of events and M is the market size. If M =4, at what probability level, the net value of information acquisition will turn positive? If M =16, at what probability level, the net value of information acquisition will turn positive? Explain why division of labor will be finer in a larger market. Explain why small investors, who have little money to invest, usually do not spend great amount of effort and money to acquire information while large investors, who have a lot of money to invest, usually spend great amount of effort and money to acquire information. 
5. Continued from the last question. Empirical evidence shows that stocks sold by small investors often out perform stocks bought by them and stocks bought by large investors often outperform stocks sold by them. What are the likely reasons? What implications for small investors and government policies on retirement planning? 
6. From data provided in The Worldwide Equity Premium: A Smaller Puzzle, the top five long term best performers in stock markets are Sweden, Australia, South Africa, United States, and Canada. All are resource rich countries. Why technology advanced but resource poor countries, such as Germany and Japan, cannot sustain long term high returns in stock market? 
7. Why most of the best return stocks are high tech stocks? Why many successful investors, such as Warren Buffet, shun high tech stocks? 
8. In a bull market, most people are aware of the high return offered by the stock market in the recent past. From the information theory, explain why one should not expect high future return in a bull market. How to understand “Trend is our best friend”? 
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