Corporate Finance


INTRODUCTION

Risk Management is the practice of defining the risk level a firm desires, and identifying the risk level the firm has currently and using derivatives or financial instruments to adjust the actual level of risk to the desired level of risk.

Several factors have contributed to the growing use of derivatives in risk management. These include the rapid development in technology allowing complex calculations to occur quickly with pricing derivatives. In addition, there has been favorable regulatory environment, which increased the variations on derivatives.

Hedging is understood as a technique to offset particular sources of risk rather than as a more ambitious search for the optimal risk-return profile for the entire portfolio. For instance, Farmer may hedge to reduce his dependence on the price of wheat by using futures.

Optimal hedge = -{[( X ( in spot X correlation ( spot ( future] ( [( X (in future]

Hence, for each unit of spot asset long, short optimal hedge of futures to minimize risk.

Outline of the paper

The paper develops a general framework to analyze corporate risk management, then tests these models under different situations. 


Looks at other motives for hedging


A simple model of hedging using resource stocks


Extend the model to incorporate changes in financing and investment by shocks


Consider hedging currency fluctuations by multinationals


Examines empirical evidence

ARTICLE ANALYSIS

Whilst finance theory can provide information about the advantages of using hedges, such as through using the Black-Scholes formula to find the number of futures contracts, it cannot provide clear answers to what risks to hedge or whether to fully hedge.

This article tries to address some of these problems by developing a general method in analyzing corporate risk policies. The article identifies that if external funds are more costly than internally generated funds, then a firm will gain on advantage from hedging by ensuring there are enough funds available for investment opportunities.

The Modigliani-Miller model, buying and selling contracts cannot alter the company’s value because investors can always buy and sell contracts if they want to adjust their exposure. Therefore, the company should try to hedge because investors can do this themselves, such as diversification.

Through more in-depth examination of this model, several faults could be detected. The model assumes investors can properly assess the firm’s hedgeable risks. But what happens when a company is exposed to fluctuations in raw material prices. The investors cannot assess these changes, they cannot determine the period where risk is greatest or the correct number of contracts to hedge. Therefore, we can see that hedging cannot be done by shareholders in the efficient way firms can.

Much of the recently developed ideas are associated with why hedges can work, but they all fail to design strategies for individual cases. In particular they suggest that firms should hedge fully to reduce any fluctuations, but this article highlights certain situations where hedging may not be required, or required at small levels. A main emphasis is that when external funds are more expensive than internally generated funds, a firm will hedge.

By examining this statement, it became clear that firms would experience some fluctuations in its cash flows, if it does not hedge. By having these fluctuations increases the need to use external funds (such as loans) to maintain your present operating level and to maintain your investments. Variability in investment levels is not desirable, so firms tend to borrow instead. Yet this approach will not work where the marginal cost of funds is increasing with the amount that the firm borrows. From their model we can see that fluctuations affect the level of investment and the amount of money raised externally, that is the investment and financing strategies. 

Take for instance, if the price of an input such as labor increases in a firm, then in order to maintain the current level of output in the firm, the company must find extra money to pay the employees, or retrench people resulting in decreased output. As such, if the company has surplus internal funds it may be more willing to pay the employees the new wage in order to maintain the output level. Yet if the firm has to borrow money to pay the workers, they will incur costs such as interest, and may be more hesitant in meeting the new levels. So we can see that if the fluctuations are going to affect the level of output or the need to borrow, the firm will hedge in an attempt to have enough money to meet the new amount. In this case, a hedge may be a contract fixing wages for a certain amount or linking wages to output levels, whereby reducing the variability of cash flows and increasing the firms value. So we can see from this that when the firm is faced with expensive external funds, they will hedge. 

The article highlights the point that a shortfall in cash must be met by outside financing and some decrease in investment levels. So we can see that volatility affects both the financing and investing decisions. 

The model was developed according to Lessard (1990), where he states hedging is used to maintain the ability to invest in new opportunities and pay dividends. In the case where a firm cannot take advantage of an investment opportunity, raising the extra capital can be expensive. This model continues further saying that hedging is determined by the level of financing and investing levels. 

The article also highlights other motives for risk management, which includes:

· Managerial motives - if management are issued stock or option as part of their salary, they may hedge to reduce risk in order to protect the wealth of the company and their own. This assumes that managers face significant trading costs in hedging for their own account. 

· To take advantage of tax structures and also to reduce the risk of bankruptcy and costs associated with bankruptcy, by increasing the ability to pay the debts of the firm.

· Hedging reduces under-investment in uncertain states

All of these motives suggest that the firm should hedge as much as possible, yet there are situations where hedging may be unnecessary. 

LOOKING AT THE BENEFITS OF HEDGING

The basic model

Hedging allows a firm to avoid unnecessary fluctuations in investment or funds raised externally. A firm in period 1 has a certain amount of assets to finance projects and may be required to borrow in order to take advantage of an investment. In period 2, the project will earn cash flows and the loan must be repaid, as shown in the equation below:

F (I) = ( (I) – I

Where F (I) is the present value of investment required. This is simply a NPV, where expected cash flows minus initial investment is the current level of investment required. Note that the level of initial investment is a combination of the company’s assets (internal funds) and loans (external funds). So the firm will want to use internal funds to finance, but if it cannot, then the firm must use external funds. But associated with borrowing are increased costs. According to previous articles, it has been discovered that by borrowing external funds, it gives rise to agency costs such as monitoring costs. The company may also compensate managers for using less debt. Also, more debt means greater chance of bankruptcy. Hence, these associated costs cause the value of the firm to drop because of a higher cost of capital, rejecting some profitable projects, or under-investing. This is because the cost increase is proportional to the amount of external funds used. 

The issue of hedging only arises when the risks are correlated with the amount of wealth, so that the firm may wish to hedge completely to avoid fluctuations. This is assuming that hedging is beneficial only where profits are a concave function of wealth and that we can observe and verify the full risk in order to hedge it. 

So our profit is determined by the cost level associated with borrowing.  

P (W) = max F (I) – C (e)

Profit = Expected investment – Costs of borrowing

Taking derivatives, if the derivative is negative, a maximum has been found. As such, this maximizes profit by hedging. As supported by empirical evidence, this derivative by being a maximum shows diminishing marginal returns on investment, and that internal wealth and investment are positively related. 

Case 1    If a firm doesn’t  borrow, then no costs are incurred. That is, the level of profit = level of investment. 

Case 2    On the other hand, where a company has insufficient internal funds, it must borrow this exact amount from external sources (i.e. for every dollar it doesn’t have it must borrow it externally). Therefore incurring costs of borrowing and reducing profits. In short, profit or value of the firm is linked to the level of investment and how they finance the projects, so fluctuations in internal funds are reflected in the amount of external funds used. 

OPTIMAL CONTRACTING MODEL

The model follows previous approaches, such as Townsend (1979) of the costly-state-verification. Assumes that firm invests in the first period and receives gross payoff in the second period plus any cash flow from other company assets.

Furthermore, it also assumes that costs are associated with getting information about cash flows (i.e. annual reports or  advice) if you are an external party. So after borrowing in the first period, the company must repay the debt in the second period or creditors will invoke their right to bankruptcy (cost of borrowing). Once again, costs are associated with borrowing. The firm’s need to borrow is determined by the level of assets. So that the firms capacity for external finance is not affected by investment spending. 

The firm is trying to maximize its profits subject to constraints of cash flows-debt. If there are no costs associated with  borrowing, a firm will always invest fully. Therefore, a firm will under-invest if costs of borrowing are high, because increasing investment means borrowing more and having associated costs. The under investment is the result of the firm choosing to find the efficient level of costs rather than the level of investment. So once again we can conclude that hedging will increase the firms value. This is due to the fact that by hedging the firm can reduce the fluctuations associated with borrowing and maintain proper investment levels, gaining the extra dollar of wealth for the chosen investment.

OPTIMAL HEDGING WITH CHANGING OPPORTUNITIES

As discussed earlier, firms should always hedge where there are increasing costs associated with external financing.  However, the question arises when opportunities change?

The article examines the randomness of investing and financing opportunities, to find better solutions for hedging in certain situations. 

Assuming that investments were non-stochastic, so the cash flows are independent of assets. But if this changes, so that profit and marginal product drop as a result of a drop in the price of an asset (such as oil), then a firm may not require hedging. In this case, the firm will want to hedge less, the more closely correlated their cash flows are with their investment opportunities.

The firm’s level of internal funds is the amount of funds it hedges and the remaining unhedged amount of the risky asset. Where the firm experiences changes in investment opportunities, the optimal hedge insulates the marginal value of internal wealth from the fluctuations in the variable, but does not insulate the total value of the firm. 

As such, the less correlation between investment levels and internal funds means more hedging. If the correlation is great, then a firm will not fully insulate itself from fluctuations in risk. While on the other hand, when there is negative correlation amongst variables, a firm should “overhedge” to have more cash when levels of risk are low. So the oil company should not hedge but rather leave itself exposed to fluctuations it can benefit from. When calculating the optimal hedge, if the hedge is greater than one (i.e. where investments are negatively correlated) the firm should overhedge to have more cash available when variability is low. Similarly, when it is less than zero (i.e. where investments are sensitive to risk) the firm should increase its exposure, so as to have sufficient levels when variability is high. 

Illustrating different hedging strategies: company ‘g’ is producing 100 units of gold with no marginal costs, and cash flows of 100units X price of gold. The firm can also invest in additional exploration. So it invests (I) and discovers a level of gold that requires extra money in period 2 to extract and develop.

Returns = ( price – cost ) x output – initial investment

            = revenue – costs   

Similarly, company ‘o’ has 100 units of oil, with similar elements of price, cash flows of 100 X price of oil. Therefore the firms face the same risk level. It can also uncover additional reserves by exploration, but has higher costs associated with extracting the oil.

Returns = ( price – higher cost ) x output – initial investment

We can then compare the investments on a common, as they have similar elements and the same marginal product of capital. The difference occurs due to the higher costs experienced by company ‘O’, making it more leveraged. We find that it would be more sensitive to fluctuations in prices (having higher correlation) and following our previous work, it should hedge less. In conclusion, company ‘o’ should hedge less because projects are sensitive to price changes in oil, and will benefit from them. So both companies should follow a different hedging strategy. We can see here that the old literature which says that companies should always fully hedge is incorrect. 

CHANGES IN FINANCING OPPORTUNITIES

Changes in the assumption that costs are not affected by risk, but now shocks to the company may cause external funds to be more costly. In this case, the firm doesn’t have as many internal funds, so the firm should hedge more than usual, so it doesn’t have to rely on external funds in bad times.  This occurs where the company’s assets are correlated with the level of risk (shock) and the marginal cost of external finance is lower for more risk. 

We must remember that hedging cannot allow the firm to fund its investments and yet conserve on borrowing at those times when external finance is most expensive. 

We can see that a firm's investment is not completely insulated form shocks.  

RISK MANAGEMENT FOR MULTINATIONAL

The article develops the model in regards to the scenario of a multinational firm with exposure to exchange rate risk. 

Through the development of different changes in investment and financing, multinationals have different goods that they sell domestically (McDonalds) or overseas (tractors). Hence, the need arises to develop a model as shown below to account for this:

P ( W ) = (H ( IH ) + ((A ( I A) – IH - (IA – C ( e )

This shows that our profits are equal to the amount invested in a certain project at home, plus the amount invested overseas in a project subject to fluctuations in exchange rates minus the initial investments of both projects and the costs of borrowing external funds. The sensitivity of foreign revenue and foreign investment costs to the exchange rate is given by (  and  ( respectively.
Case 1  Where the firm has exchange rate exposure for both investment costs and revenue from foreign operations, then we would expect ( = ( = 1. This is where both the outputs and the investment inputs are non-traded goods (McDonalds). An example is where local factors are required to begin operations.

Case 2  Where a company has exposure for foreign investment costs but no exchange rate exposure for either foreign or domestic revenue. This is where ( = 0, ( = 1. An example is where goods are produced using local factors, but are sold on the global market. 

Case 3  Where a company has no exchange rate exposure for investment costs, but has exposure for foreign revenues, that is where ( = 1, ( = 0. This is similar to the above example, yet the inputs used in both countries are bought from the same market. 

So the firm must now finance these investments, using external finance that satisfies the amount of investment abroad and at home, subject to the fluctuations in the exchange rates. The new hedge ratio now involves a changing investment portion (which captures the exchange rate exposure) and a 'lock-in' portion. 

In case 1  the investment portion disappears, allowing the firm to hedge a certain amount regardless of the movement in the rates, so that they have a certain amount to carry out a predetermined investment plan. 

In case 2  the lock-in term remains, but is more complicated now. Here when the domestic currency appreciates, investment abroad become less attractive due to higher input costs. Therefore less foreign investment is needed, so the firm holds less foreign currency as a hedge.

In case 3  the lock-in term disappears, since foreign investment is not sensitive to the exchange rate. So it is unnecessary to hold foreign currency to guarantee a given level of foreign investment. 

So using the optimal hedge ratio, a hedge of one means that all the wealth is held in domestic currency. When the hedge is less than zero, all wealth should be held in foreign currency. 

But if the firm is exposed to several currency changes, it is wrong to assume that the firm faces high volatility, because one currency may offset another currency, thereby creating a portfolio affect. 

Similarly what happens if there is a permanent change in the value of the currency ?  In this case hedging cannot help, but rather management must target new markets or find new input sources.

NONLINEAR HEDGING STRATEGIES

Linear strategies such as futures only hedge risk to a certain level (i.e. the amount of risk to be hedged is fixed). But nonlinear hedging such as using options allow the firm to pick the level of risk individually.

FURTHER EXTENSIONS

Intertemporal Hedging Considerations

Previously, only single period model was used, so what happens with other periods? You can assume that you hedge and protect all cash flows, but when using futures to hedge, you may be focused on hedging over a 10 years period. However, futures have margins enforced. Hence, if you take out a large position to hedge 10 years and prices move against you and you need to pay your increased margin in the short term. This may leave a little cash for the second period activities. Hence, we must protect future cash flows but at the same time not jeopardize short run ability to meet payments and rise external financing.

EMPIRICAL IMPLICATIONS

The article tests its strategies against some evidence.

It is important to note here that even though the theory may not consistent with empirical evidence, and may not accurately describe corporate hedging, it is still useful. Along the way, there are also problems in testing. This is because hedging is an off balance sheet activity, with no clear amounts.

Anecdotal and Survey Evidence

Suggests that managers value the coordination of financing and investment decisions, because hedging allow capital programs to continue without funding and defunding occurring. The basic idea of hedging, which is based on financing and investment decisions seems to be supported by managers. An important element to hedging is if volatility of cash flows will affect ability to invest in the future. Evidence suggests that high R & D firms tend to hedge, because of changing investment opportunities, to reduce an element of product failure, or because people will not support many R & D projects (so lack of external funds) and finally where you cannot link investment decisions to states of economy.

Evidence supports this article in regards to firms hedging where external funds are more costly than internal funs, because firms with high levels of debt tend to hedge, so as to protect against interest rate movements. Another possibility could be because other people/banks will not provide more external funds. Similarly dividend-paying firms are likely to hedge, because they need to maintain both dividend flows and their investments. 

New Test for Optimal Hedging
Firms hedge to lower the variability of internal funds, and therefore there is no need to require external funds. (This is with changing investment opportunities, where internal funds and risk are un-correlated.) The price of the firm (value) may be unrelated to the external funds and risk. 

We can see that volatility may impact the firm's value by affecting investment opportunities given the level of internal funds,

Or indirectly through its effect on investment given

But also through changes in internal funds that are unrelated to risk. 

Hence, the firm’s value should not be completely insulated from (.

Where liquidity constraints are more costly when risk is low, the firm is better to short the risk. This assumes exogenous variables which drive internal funds and value are independent of risk. Otherwise serial correlation may give incorrect answer even though you may be hedging correctly.

Similarly evidence suggests that investment spending is more sensitive to liquidity during episodes of tight monetary policy. 

CONCLUSION

Firms tend to hedge when the external financing is steeper than that of the internally generated sources of funds. This article also highlighted the implications of optimal hedging strategy, which includes:

1. Optimal hedging strategy does not generally involve complete insulation of firm value from marketable sources of risk.

2. Firms will want to hedge more, the more closely correlated are their cash flows with future investment opportunities.

3. Firms will want to hedge more, the more closely correlated are their cash flows with collateral values (and hence with their ability to raise external finance).

4. In general, multinational firms’ hedging strategies will depend on a number of additional considerations, including the exchange rate exposure of both investment expenditures and revenues. In some special cases, multinationals will want to hedge so as to ‘lock in’ a fixed quantity of investment in each country in which they operate.

5. Nonlinear hedging instruments, such as options, will typically allow firms to coordinate investment and financing plans more precisely than linear instruments, such as futures and forwards.

6. In an intertemporal setting, there is a meaningful distinction between futures and forwards as hedging tools. In particular, the use of futures will involve a difficult tradeoff between insulating the present value of all cash flows versus insulating the level of cash at each point in time.

7. Optimal hedging strategy for a given firm will depend on both the nature of product market competition and on the hedging strategies adopted by its competitors.
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