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What is Financial Risk?



Risk has been known to man ever since he first faced adversity.  It is an integral part of the evolution of man.  Risk has been encountered primarily in his physical environment, later on in his social environment.  With time, risk has evolved alongwith man.  The main risk Neolithic man faced was an attack by a wild animal.  This was mitigated with the discovery of fire.  Note: Mitigated not eliminated.  Risk can rarely, if ever, be completely eliminated.  This mitigation has now taken the form hedging sales of currencies in the future using forward contracts or options.  It is risk, but it has changed with man and his society.

Risk is essentially, the probability that the outcome maybe damaging or result in a loss.  With risk, the outcomes of an event are thrown open to uncertainty.  Tossing a dice, is at a basic level a risky endeavor, that has uncertain outcomes.  If you were to be shot depending on the outcome of a dice roll (say prime number you live, non-prime number you die), you would have a 50% chance of survival.  A risky outcome with a level of uncertainty involved.

What are the standard types of risk?

1. Pure v/s Speculative

a. Pure Risk:  The situation in which a gain will not occur.  The best possible outcome is that of no loss occurring. 

E.g.:  A pilot flying an airplane will be happy with not crashing the airplane.  He has not gained anything, but avoiding the catastrophe is the best possible outcome.(This is an extreme example, intended to clarify the concept). 

b. Speculative Risk:  A risk in which either a gain or a loss may occur.

E.g.:  You commit to sell a bag of wheat 3 months into the future at $10.  Three months down if the price of wheat is $5 you make a profit of $5; if it is $15, you incur a loss of $5 by not being able to sell it at the market price.  You speculated on the price of wheat 3 months into the future.

2. Diversifiable v/s Non-diversifiable

Essentially diversifiable risk is that which can be mitigated through a process of pooling risks. Vice versa for non-diversifiable.  

E.g.:  This is best exemplified through the theory of portfolio diversification.  Buying one stock (portfolio of 1 stock) exposes you to 2 types of risk.  Risk of the market (Systematic risk) and risk of the firm specific stock (Non-systematic risk).  Increasing the number of stocks in your portfolio would be a form of pooling that mitigates non-systematic risk of the whole portfolio.  But the portfolio is implicitly exposed to the systematic risk of the market.

Risk averse individuals tend to be willing to pay the expected value of the loss rather than face the risk of the loss.  This can be explained by the fact that the value of the loss, if incurred, is greater than the amount sacrificed by the individual to cover that loss.

E.g.: If your house has a 20% chance of catching a fire and being destroyed.  The loss you would incur on this would be $20,000.  This the absolute amount you would lose given the house caught fire.  The expected value of this is (.2)*($20,000) + (.8)*(0) = $4,000*. So the risk averse person would be willing to pay $4,000 to avoid a loss of $20,000 with a 20% probability.  The amount a risk averse person is willing to pay depends on the degree of risk aversion.  This also depends on the amount of initial wealth that is at risk.  Due to the declining marginal utility of wealth (each additional unit of wealth is less useful, as the level of wealth increase), a larger loss has a greater impact than a smaller loss.  The effect of a larger loss is to set back the initial level of wealth, inverting the marginal utility of wealth.  Though, the fact that a larger loss sets you back is something very obvious, and would not need an explanation.



In a financial context risk can be mitigated in two ways.  One, by hedging using the correlations of stocks (CAPM), secondly using derivatives.  Investors normally use both, though their applications are different. 

In a portfolio, the demand for any financial asset rests on the correlation between all the assets in the portfolio.  In a portfolio, if two assets are negatively correlated (a loss in one results in a simultaneous gain in the other) then they have naturally hedged themselves against each other.  Financial models are used to evaluate returns on portfolios.  The CAPM is the most popular model.

Capm or the Capital Asset Pricing model is the most frequently used financial model to enable portfolio diversification.  If returns on risky assets have less than perfect correlation, i.e., they do not naturally hedge against each other, risk averse individuals diversify risk in their holding of assets.  A well diversified portfolio would have less fluctuation than returns on individually held financial assets.  

So how does this work?  Assume that you have a portfolio of financial assets (in this case, equity securities).  Each stock as explained in the types of risk, has two elements of risk.  These are systematic and non-systematic risks.  The non-systematic risk of individual securities can be mitigated through a well-diversified portfolio.  Theoretically it can be completely negated by holding a diversified portfolio that is identical to the market.  This normally does not happened since 

a) This would be a very very large portfolio.

b) People would make money only based on the entire market moving up or down.  (i.e., if your portfolio is a perfect substitute for the DJIA, then you will make money only if the entire market moves up).  Most people who do hold real portfolios would like to make money regardless of the market movements.

Given that non-systematic risk is virtually nullified by a large portfolio (CAPM assumes such a large portfolio), the only risk that remains is the systematic risk.  Thus, the only type of risk for which and investor would earn a return would be the systematic risk.  This systematic risk is measured as Beta.  Beta (β) calculates the volatility/exposure of a security’s return to the entire market (CAPM) portfolio.

Mathematically this is how it is understood.  A security ‘a’ has its βa = σam / σ2m.  βa is the beta of the security ‘a’, σam is the covariance between the return on security ‘a’ and the CAPM portfolio (m since the ideal CAPM would be identical to the market portfolio) and σ2m is the variance of the return on this CAPM (market) portfolio.  The covariance σam can also be expressed as a function of the correlation coefficient (ρam) and the standard deviations of the individual security and the market portfolio.  σam = ρamσaσm.  Thus the beta is 

βa = ρamσa / σm.  



Exposure of financial assets is a vast topic and very detailed to get into.  This is intended to provide a brief overview.  A simple illustration of risk in financial terms is as follows.  You are issue a loan to another person.  The risk you are exposed to is that of the interest rates on loans rising after you issued the loan.  This means that the amount of money you lent could have been invested to earn a higher return.  The issued person is conversely exposed to the risk of interest rates dropping after he borrows from you.  In the case of a company that issues debt this changes slightly.  Companies would prefer issuing debt when interest rates are low and vice versa for the debtholders.  

Financial assets are unique, as they do not necessarily convey rights to specific tangible assets to the holder.  Financial assets can entitle the holder to a certain income or the right to buy another asset at a pre-specified price in the future.  For instance common stock is a financial asset.  The holders of common stock are the owners of the corporation; but they do not exercise direct control over the physical assets of the corporation.  Their ownership role is restricted to that of a principle with the management and the board of directors as their agents.  Hence, often firms have employees as shareholder, so that their interests are aligned with that of the non-employee shareholders.  

A financial asset has one or more of the three following characteristics:

1. Ownership rights of a corporation or asset.

2. Single or Multiple series of payments.

3. Right to buy or sell another asset, subject to certain changes in price, interest rates, volatility, time horizons.

Types of financial assets.

· Stock: In the form of a single share, this certifies an individuals ownership of a certain percentage of the corporation.  Individuals rarely own 1 or 2 shares of a corporation.  More often than not they own, a block of shares.  This can range from 100 to 100,000.  These ownership rights are valid as long as the corporation does not become insolvent or not pay any contractual obligations.  The return on common stock comes in the form of dividends that are paid out of the net income after all the obligations to other creditors and debtholders are made.  The board of directors/management is not compelled to declare dividends out of the residual net income.  This money can be re-invested by the firm, if the deem that there are better investment opportunities.  To mitigate the conflict of interest between shareholders and management/directors, companies more often than not insist on employee compensation scheme based partially on stock based compensation.  In this case the management/directors are more certain to make more prudent investment decisions.  

· Debt: This is basically a series of promised payment to be made by the borrower to the lender.  Often the debt obligation is called a bond.  A 3-year $100 bond  with a 5% coupon rate would provide 6 semi-annual payments of $2.5 (bonds normally pay the interest in semi-annual installments) and $100 after 3 years. Debt can have these additional features.

· Call feature:  This allows the issuer to recall the bond before its maturity date.  Early retirement of the bond would require the payment of premium over the bonds value by the issuer. 

· Secured debt: Debt that has another asset pledged as collateral.  In which case the debtholder can claim the asset pledged as a collateral in case of a default by the issuer.  

· Subordinated debt:  Also known as junior debt.  The basic implication of this is that in case of default, the subordinated debtholders have a secondary claim on the firms assets, as opposed to senior debtholders.  

Note: Junior/Subordinated debtholders are still senior to shareholders in terms of laying claim to a firms assets. 

The present value of a stream of bond payments of a 4 year annual bond is with interest payments of I1-I4 is:
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Assessing the risk of debt is done mainly through the duration of the bond.  Duration measure the time-weighted average till payments are received from bonds.  

The duration (D) is therefore:
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Duration conveys that the longer the stream of cash flow payments, the 

more susceptible the bond is to a change in the interest rates.  This concept of duration is comparable to the systematic risk portion of a security. 

· Future and Forward Contracts:  Futures and forwards are financial derivatives.  They are referred to as such since their value is derived from an underlying asset.  Options are another type of derivative.  Derivatives allow the investor to protect himself against the risk of a price variation while at the same time not owning the asset.  
An Arab Sheikh, disturbed by world events can choose to enter into a future or forward contract with a Dutch oil development company, by promising to deliver a million barrels of crude oil at 3 months into the future @$21/barrel.  He is the writer/seller of the contract.  

Futures also enables a company to possess assets, without physically storing them.  In the above example, the Dutch company owns $21 million of oil in assets.  While the exchange will take place later, the contract has guaranteed them these assets in the future.  It is a form of artificially storing the asset for this period.  The price is determined at the time of the transaction but the actual payment is not made at that time.  The futures contract has a daily “marking to market” where the exchange posts gains and losses on the contract to either parties’ account.  Futures are traded in standardized sizes and on organized exchanges.  

Forwards on the other hand are private agreements that are not traded on exchanges and unlike futures they are not marked to market.

· Options: An option provides the holder with a right to buy or sell an asset at an exercise price.  A put option is the right to sell and a call is the right to buy the financial asset.  The holder has the right, but not the obligation, to buy or sell the asset at a specific expiration date (European Option) or by a specified expiration date.  If the option is not exercised by a specific date, then it expires without value.  Options are available on financial assets such as common stock, foreign currencies and even on futures themselves.  Options are conceptually the hardest financial assets to understand but they do provide the best insurance at a small premium (as opposed to futures and forwards which have no premium).  But options have a greater upside potential and no downside risk.



* This is a pure risk; hence the opposite of the loss $20,000 is “no gain”.








