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Insurance Case

The insurance industry is one of the prominent industries in which statistical analysis is broadly applicable. This is the result of several factors, including the availability of large amounts of data on health problems and property losses, as well as recent advances in computing and information systems technology. Actuarial science is the discipline that applies mathematical and statistical methods to assess risk in the insurance and finance industries. Actuaries are professionals who are qualified in this field through examinations and experience.
 There are two primary types of insurance companies – Life Insurers and Property & Casualty (P&C) Insurers. Life Insurers sell insurance policies that pay a benefit based on your life expectancy. Life insurance is a contract between the policy owner and the insurer in which the insurer agrees to pay a sum of money (or benefit) upon the occurrence of the insured individual's death. In return, the policy owner (or insured) agrees to pay a stipulated amount called a premium. In recent years, many life insurers have diversified towards asset management.
P&C Insurers provide protection against risks to property, such as fire, theft and weather damage. P&C can also include coverage for potential liabilities, such as causing injury to another person in a car accident. P&C Insurers can be further segmented into personal lines and commercial lines. Personal lines are sold to individuals (i.e. auto insurance, homeowner’s insurance, personal liability) and commercial lines are sold to businesses (i.e. medical malpractice, workers' compensation).

One of the basic ways to value an insurance company is to apply a multiple to its book value. Analysts have found that there is a correlation between an insurer's price to book value (P/B) and its return on average equity (ROAE). ROAE is calculated as net income divided by average equity . Using data from publically traded insurance companies, analysts can plot a regression curve and use it for two practical purposes:

· They can use the regression curve to value a private insurance company. If they know the ROAE and book value of a non-public insurance company, they can use the regression curve to estimate what the P/B multiple of the company would be if it were public, and apply that multiple to the book value to get its overall value

· They can estimate what a hypothetical company would be worth on a pro-forma basis. If an existing company were to undertake a project or acquisition that would affect its ROAE, analysts could estimate what the company's pro-forma P/B multiple would be and therefore how much additional value would be created by the project or acquisition. 
Refer to the dataset provided and answer the following questions:

1) Create a scatter diagram of P/B (dependent variable) against ROAE (independent variable) for all life companies. Show the best-fit regression line using a simple linear trend line and then using an exponential trend line. Which has the higher R2? Propose at least one theory to explain your findings.
2) Circle is a privately held (non-public) life insurance company. It has a book value of $2.5 billion and an ROAE of 14.2%. Using the exponential regression curve you calculated above and assuming that Circle will trade on the curve, what is the implied P/B multiple and implied total value of Circle? [Note: the total value of Circle would be the implied P/B multiple times the book value.]
3) Abe has announced that it will be making an acquisition. It is trying to decide whether to pay in stock or in cash.

a) If Abe pays with stock, the pro-forma ROAE of the combined company will be 12.2% and the pro-forma book value will be $16.5 billion. What is the implied P/B multiple and implied total value of the pro-forma company?

b) If Abe pays with cash, the pro-forma ROAE of the combined company will be 15.5% and the pro-forma book value will be $11.5 billion. What is the implied P/B multiple and implied total value of the pro-forma company?

c) If the goal is to maximize the pro-forma total value of the new company, how should Abe pay for the acquisition?

4) Plot P/B against ROAE for all P&C companies. Now plot P/B against ROAE for just the personal lines companies and then do the same for just the commercial lines companies. (All regressions should be done using an exponential equation). Compare the R2 for all three regressions and hypothesize some reasons for the differences from a real world standpoint.
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