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1. Option products

a. Principle protected instruments. Why long term?

b. High yield currency deposits. Why short term?

2. Financial operations as options

Explain insurance as a put option, loan as a put option, trading as a call option. 
Insurance: The amount insured is the strike price. S = Asset value. 
Loan: K= loan amount, S= asset value. Premium = Loan rate over risk free rate.
Trading: K=line of credit, S= value of traded assets. 

Question: If a loan is default free, how much the option worth?

Question: A trader generally makes a lot more money than a loan officer. Should a bank pay different people proportional to profits? Why?
This unified approach makes the evaluation of different financial operations possible. This is the foundation of the merger among the financial institutions. Although in theory, it forms a unified approach, the implementation is extremely difficult and it is the major research in financial industry. For example, credit derivatives. 

Life insurance is a digital option. Other life insurance policies, the distribution may not be lognormal. For example, catastrophes are usually highly concentrated. 

When making loans, a company generally have many different liabilities. A loan is paid off from a company’s liquid assets and not from total assets. Bankruptcy laws may prevent the loan repayment enforcement. 
In trading operations, a trader could lose much more than its quote. The loss process may not be lognormal. For example, if you short options, it is likely that you make money almost every time. But occasionally, you may lose big. One case is Victor Niederhoffer, he was the number one trader in US for some years. He once wrote a book called The Education of a Speculator. In that book he said that the S&P 500 put options are over priced since the great crash at October, 1987. Apparently he sold a lot of S&P 500 put options. In 1998 when US market had a mini crash, Niederhoffer went bankrupt. 

3. Equity valuation as an option

Standard theory: equity = asset – liability.  In many publicly listed companies during financial crisis, the liability becomes bigger than assets. But their stock prices are still positive. Why? It is because stocks are call options on assets. In the option formula, S = Asset, K = liability. It is difficult to determine T, the time to maturity. The maturity of the stocks is at infinity. But liabilities are of finite maturity. So we cannot use Black-Scholes formula directly. 
Value of Microsoft: From time to time, Microsoft develops its own application softwares to replace popular application softwares from other vendors, such as Word to WordPerfect, Excel to Lotus 123 and IE to Netscape. Why Microsoft can have this option to wait until other companies have developed popular products? It is because Microsoft has huge amount fixed asset in its dominant operating systems. The knowledge of the operating systems will enable it to develop better application softwares, which are developed on top of the operating systems. Microsoft also has huge marketing network for its operating systems. In a word, its variable cost for distributing an application software is lower than other software makers for Microsoft can bundle a new software together with the operating system. It can always internalize a popular product into its window system. Because of this option to wait, Microsoft saves a lot of money on R&D and marketing research to develop softwares that have huge market potential. It can wait until other companies develop highly profitable application softwares before it decides to enter the market.  For many years, Microsoft’s stocks appreciated over 50% per year, suggesting that it is often undervalued. The biggest undervaluation is the option value.
Question: How people learn this lesson?

4. Limited liability companies and limited liabilities on individuals
In the most history of human evolution, our ancestors cannot store food or wealth. Since people will starve without food for several days, human beings, as well as other animals, are extremely risk averse. To increase the growth level, limited liability legal structures are adopted so companies and individuals will pursue high expected profit instead of minimizing downside risk. In essence, the society provides free call options to individuals, whose costs are shared by all the people. It inevitably causes moral hazard. The balance between encouraging risk taking and the resulting moral hazard is a very delicate one.
Question: Why education is free or heavily subsidized in most developed countries?

5. Applications on non-financial issues

Marriage: Marriage is a right and not an obligation. So marriage is an option. How this idea help understand the patterns in marriage. An option worth more when the environment is more volatile. Modern societies are more volatile than before when a person’s life trajectory is certain when she was born. So there is a value for more waiting and hence later marriage. But how long one should wait? It depends on the value trajectory of a person. In traditional societies, people start to work very early. They make positive output from a very young age until they get old. So marriage is as early as possible, which is the case in traditional societies. In modern societies, the education is very long. People don’t make positive output until very late age. Late marriage is therefore preferred. However, it cannot be too late for life has a limited span. From the option language, time to maturity is limited. 
Fertility and living cost: A child is an option. The value of an option is lower when the strike price is high. So societies of high living standard will generally opt for fewer kids. Policy implications: Lower taxes and more subsidies for children in developed countries. However, there are certain factors that can not be easily reduced. For example, high speed transportations such as cars are essential in modern society. At the same time, cars are very dangerous to children when they are unsupervised. So the cost of child care is very high in car essential societies. 
6. Project investment, Thermodynamic foundation

~          ~              ~                    ~                    ~

Project: Write a paper on the application of option theory. Show how the application of option concept contributes to the understanding of the problem. To encourage new ideas, high points will be given to problems not discussed in the classes. Each one will give a twenty minutes presentation at week 13. Due day of the project: November 27. 
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