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Measuring Risk 
– Part A: Exposure 

MIT Sloan School of Management 
15. 997 Advanced Corporate Risk Management 
John E. Parsons 

Overview 

� Defining and Measuring Exposure 
� How Volatile are Companies? 
� Decomposing Risk to Factors 
� Modeling Exposure 
� Total Exposure 
� Economic Exposure 
� Cash Flow Exposure vs. Value Exposure 
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Defining Exposure 

� When we talk about exposure, we are talking about risk. Variables 
that cause the value of an asset to change are called risk factors. If 
changes in the factor cause changes in the asset value, then the 
asset value is exposed to the factor. 

� The asset that is exposed could be, for example… 
¾ the total market value of a company, 
¾ the market value of a division or a project, 
¾ the value of a supply contract, or 
¾ the value of a security such as a stock or option or futures contract. 

� One set of risk factors are called market risks and include, 
¾ exchange rates, 
¾ general market movements, i.e., stock market indexes, 
¾ the rate of inflation, 
¾ interest rates, or 
¾ the price of oil or other widely traded and quoted commodities. 

3 

Defining Exposure (cont.) 

�	 Many key risk factors don’t have a widely cited or even readily 
quotable index. 
¾ The demand for your company’s product, product X, can wax and wane 

and is an important exposure. 
¾ Technological progress may advantage or disadvantage your product or 

services. 
�	 And many key risk factors have to do with your own operations. 

¾ Is your company able to implement an important new plant design? 
¾ Can you train your staff to operate in a global environment? 
¾ Is your R&D pipeline going to succeed in generating new, valuable 

drugs. 
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An Aside 

�	 These are risks that you don’t want to hedge. Meaning you don’t 
want to just sell them away. If you do that, you might as well quit the 
business. If you think this is a business that you should be in, then 
these are the risks you claim to be able to master. You will profit by 
taking on these risks and winning at them. This is what you invest 
your capital in. In order to make a profit, this has to be the gamble 
you take on. 

5 

Exposure Measures 

� There are many ways to measure exposure or risk. 
¾ A common measure of risk is volatility, i.e., the standard deviation of the 

value. We can speak interchangeably about volatility and variance, since 
variance is the square of the volatility. Therefore, exposure to factor X is 
the volatility in value due to movements in factor X. 

¾ There are other measures of risk. A recently popularized measure is the 
value at risk or VAR. The VAR is the expected loss at a given confidence 
level, for example, the 5% confidence level. 

¾ Why are there multiple measures of risk? Because risk is a complicated 
thing! 

¾ Only in special cases, such as the normal distribution, can a random 
variable be summarized by just 2 parameters – expected return and 
variance. Many key risk factors are not well described by the normal 
distribution. For example, some have fat tails. And many asset 
exposures are asymmetric, creating a non-linear relationship between 
the factor and the asset value so that the distribution of the asset value 
is highly skewed. Therefore, variance is not a sufficient measure of risk. 
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Exposure Measures (cont.) 

� A proper definition of exposure requires that we specify the horizon 
over which risk is measured. 
¾ Is the exposure measured over a day, a week, a year? 
¾ The size of the exposure may be sensitive to the horizon. For example, 

within a short horizon it may be impossible to close out a position. 
However, over a long horizon this is possible, and this puts a floor on the 
downside. The importance of horizon is even greater for analyzing risk at 
non-financial corporations than at financial corporations. 

� Exposures can also be conditioned on key variables. 
¾ Market depth varies through time and can affect the volatility of a stock 

or other investment. 
¾ General GARCH properties. Be careful about observing a simple 

average across all market conditions and then projecting that forward at 
a given time. 

7 

3 Examples of Exposure Calculations 

� Exposure of a receivable to a movement in the exchange rate. 
� Exposure of a call option to changes in the stock price. 
� Exposure of a company’s stock price to environmental legislation. 
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Example #1: Exposure of a receivable to a 
movement in the exchange rate 

� An Italian aircraft parts manufacturer has made a sale to a US 
company. It has delivered a parts shipment invoiced at $3.20 million. 
The cost of goods sold is €1.95 million. Payment is due in 3 months. 
The €/$ rate is 0.6842. 

� Measured in Euros, the receipt on the transaction are risky. A 1% 
change in the exchange rate implies a €20,000 change in the Euro 
denominated value of the receivable. 

� The 3-month volatility in the Euro/Dollar exchange rate is 8.9%, i.e., 
±8.9% is a one-standard deviation movement in the exchange rate 
over a 3-month horizon. 

9 

Example #1: Exposure of a receivable to a 
movement in the exchange rate (cont.) 

Standard 
Deviations 

Percentile Exchange Rate Receivable in 
Euros 

Gain or Loss 

+2 98% 0.8047 2.58 0.39 

+1.65 95% .7831 2.51 0.32 

+1 84% .7439 2.38 0.19 

0 (Mean) 50% .6831 2.19 0 

-1 16% .6223 1.99 -0.19 

-1.65 5% .5831 1.87 -0.32 

-2 2% .5615 1.80 -0.39 
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Example #2: Exposure of a call option to changes 
in the stock price 

� Using the Black-Scholes formula for a 
stock with a current price of $100, a 
strike price of $100, a time to maturity
of 2 years, a volatility of 22%, and
assuming the risk free rate is 5%: 
C($100) = $17.1. 

� There is significant upside and limited 
downside. It is a very non-linear 
exposure. 

� At the current price of $100, the option 
delta is 0.68331. Meaning that a $1
change in the stock price yields an 
approximately $0.68 change in the call 
price. 

� But clearly for a large move in the
stock price up, for example, $100, the 
change in the call price will be more 
than $68: C($200)-C($100) = $109.6
$17.1 = $92.5. 

� And for a large move down, the 
change in the call price will be much 
less. C($0)-C($100)= -$17.1. 
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Example #2: Exposure of a call option to changes 
in the stock price 

� The volatility of the option can also be 
calculated from the volatility of the 
stock: 

� At S=$100, so that Δ=0.68331 and 
C=$17.13, we have Ω=3.99. 
Therefore, the call volatility is 88%. 

� This is just the local volatility. At a 
higher stock price the volatility is 
smaller, at a lower stock price, it is 
greater. 

� This is also local in the sense that it 
shows changes in the call value today 
as a function of changing the stock 
price today…not the changes in the 
call value at various horizons in the 
future. 

� What is the VAR for the call at a 5% 
confidence interval? 
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Example #3: Exposure of a company’s stock 
price to environmental legislation 

� A company’s stock price is exposed to many risk factors. Corporate 
10Ks traditionally list the major exposures or risk factors, providing a 
qualitative, but not quantitative statement. 

� Some examples from Peabody Energy Co’s 2006 10K are… 
¾ If a substantial portion of our long-term coal supply agreements terminate, our 

revenues and operating profits could suffer if we were unable to find alternate 
buyers willing to purchase our coal on comparable terms to those in our contracts. 

¾ If transportation for our coal becomes unavailable or uneconomic for our 
customers, our ability to sell coal could suffer. 

¾ Our mining operations are extensively regulated, which imposes significant costs 
on us, and future regulations and developments could increase those costs or 
limit our ability to produce coal. …Legislation was introduced in Congress in 2006 
to reduce greenhouse gas emissions in the United States. Such or similar federal 
legislative action could be taken in 2007 or later years. Further developments in 
connection with legislation, regulations or other limits on greenhouse emissions, 
both in the United States and in other countries where we sell coal, could have a 
material adverse effect on our financial condition or results of operations. 

� Stock analysts and other researches attempt to quantify these 
exposures in various ways… 

13 

Example #3: Exposure of a company’s stock 
price to environmental legislation (cont.) 

� Robert Repetto of Stratus Consulting produced this analysis of the 
Kyoto Protocol adoption on the stock prices of various oil cos: 

Image removed due to copyright restrictions. 

�	 Hugh Wynne, a Senior Research Analyst at Bernstein Research, 
has a very insightful breakdown of how passage of the Lieberman-
Warner or like carbon legislation would impact different electric 
utilities in the US. Some gain and some lose. Why? 

14 
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Example #3: Exposure of a company’s stock 
price to environmental legislation (cont.) 

�	 The adequacy of corporate disclosures with respect to climate 
legislation exposures has been a pressure point of late, both for 
regulators and for active shareholder groups. 

15 

Total Exposures of Exchange Traded 
Corporations 

� A study by Andersen et al. (2000) estimated the volatility of the 30 
individual stocks in the DJIA (not the portfolio) during 1993-1998… 
¾ median annual volatility of 28%, 
¾ high of 42% for Walmart, and low of 22% for United Technologies. 
¾ As a comparison, the annual standard deviation for a broad market 

portfolio was approximately 11% in the 1990s. (figure from Campbell et 
al. 2000) 

� Probably varies cross sectionally – across countries, industries. 

16 
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Total Exposures of Exchange Traded 
Corporations (cont.) 

� Annual volatility of the market as a whole shows no consistent trend. 
There have been periods of markedly higher and periods of 
markedly lower volatility. 
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Total Exposures of Exchange Traded 
Corporations (cont.) 

� Volatility can be measured in different ways: for example, using 
recent historical returns, or using implied volatilities. These are 2 
techniques ostensibly for measuring the same thing. 

Courtesy Elseviver, Inc., http://www.siencedirect.com. Used with permission. 
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Total Exposures of Exchange Traded 
Corporations (cont.) 

�	 Volatility is measured under an assumption of a given model. 
Classic assumption is normality – or lognormality – and an 
unchanging distribution through time. This yields the standard 
formula for estimating the standard deviation. 
¾ GARCH models. 
¾ Mixing of normals yields fat tails. 
¾ How relevant are these to the corporate context? 

19 

Decomposing Stock Volatility Into Risk Factors 

� The Market Risk Factor – CAPM’s Beta 
¾ The Market Index Model decomposes a company’s stock price 

movements into 2 parts. 
¾ One part is the movements associated with general stock market 

movements. This is the systematic component. 
¾ The second part is the residual or unaccounted for movements. This is 

the non-systematic component. 

Rit =α i + βim Rmt +ε it 

�	 The regression R2 tells us the portion of the volatility that is 
accounted for by general market movements. 

20 
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Decomposing Stock Volatility Into Risk Factors 
(cont.) 
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Decomposing Stock Volatility Into Risk Factors 
(cont.) 

�	 Maybe there is more than just one factor? This is the rationale for 
models such as the APT. Other macroeconomic factors that have 
been considered are… 
¾ the long- short-term yield spread 
¾ real GNP 
¾ inflation 

�	 Each of these macroeconomic factors will account for some portion 
of the volatility of a given stock, and we can determine these 
fractions. 

�	 Other models include Fama-French 3-factor model, and more. 

22 
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Decomposing Stock Volatility Into Risk Factors 
(cont.) 

� The Industry Index Model is a popular tool for dividing the volatility of 
a firm’s return into 3 components… 
¾ the market component, 
¾ the industry component, and 
¾ the firm specific component. 

� It is exactly like the CAPM’s market model, except with an additional 
regressor, the performance of an index of comparable companies: 

itR comp ti compmtimi RR ββα ++= ,, itε+ 

� We can attribute a portion of the stock’s movements to each of the 
three components. 
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Example #1: Performance Evaluation at Ralston 
Purina 

�	 Campbell and Wasley, 1999, Stock-based incentive contracts and 
managerial performance: the case of Ralston Purina Company, 
Journal of Financial Economics 51, 195-217. 

�	 In 1986 Ralston Purina adopted a new incentive contract for its 
management, giving them $49.1 million in stock within 10 years if 
the stock price closed above $100 for 10 consecutive days. At the 
time of adoption, the price was $63.375. 

�	 By February 1991 this hurdle had been reached. 
�	 Campbell and Wasley calculate an industry index model of returns 

during this period. 
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Example #1: Performance Evaluation at Ralston 
Purina (cont.) 

25 

Example #1: Performance Evaluation at Ralston 
Purina (cont.) 

�	 From 1986 to 1991, the entire industry had been outperforming the 
market. Relative to its peers, Ralston Purina performed very poorly. 
Unadjusted, Ralston’s shareholder value increased $3,111 million. 
But industry adjusted the change is negative… -$2,072 million. 

�	 Campbell and Wasley perform a number of other tests and 
analyses. Their conclusion is that the incentive contract was badly 
designed.  

26 
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Example #2: Identifying Exposures of Latin 
American Firms 

� 

� 

Sergio Pernice, Mariano Fernandez and María A. Alegre,Quantifying 
Latin American firms’ exposure to external factors, Universidad del 
CEMA Working Paper 
Decompose the returns of various companies headquartered in 
Latin America on… 
¾ the global market, proxied by the S&P500 
¾ the regional market, using an index of all of the companies 
¾ its country specific market, using an index of companies in its same 

country 
¾ its industry, using an index of companies in that industry 
¾ and the company specific risk, which is just the residual volatility 

industry ti industrycountry ti countryregion ti regionmtimii t RRRRR ββββα ++++= ,,,,,,, itε+ 

27 

Example #2: Identifying Exposures of Latin 
American Firms (cont.) 

�	 Highlights the problem of having many factors, some of which may 
be highly correlated with one another, muddying up the statistical 
validity of the estimation or the meaning of the coefficients. This 
problem can be resolved, however. 

28 
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Example #2: Identifying Exposures of Latin 
American Firms (cont.) 
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Decomposing Stock Volatility Into Risk Factors 
(cont.) 

� 

� 

The extra risk factor in the model needn’t be an industry index. It can 
be a commodity price or the exchange rate. 
For example, to measure a gold mining company’s exposure to gold 
prices as well as to the market index, you expand the usual CAPM 
regression to include the returns to gold as one of the independent 
variables: 

itmtimgtigiit RRR εββα +++= 

� It is important to get a complete measure of returns. In the case of 
gold this means measuring the lease rate as well as changes in the 
price, much as with stocks we need to account for dividends. 

31 

Example: Gold Firms 

�	 Tufano, Peter, 1998, The Determinants of Stock Price Exposure: 
Financial Engineering and the Gold Mining Industry. Journal of 
Finance 53(3), 1015-1052. 

� Typical “gold beta” is around 2 
¾ a 1% change in the price of gold produces a 2% change in the stock 

price 
¾ Raw distribution is very wide: 5th percentile has a gold beta of -0.44 and 

the 95th percentile a gold beta of 5.68. None of the negative betas, 
however, are statistically different from zero.. 

¾ Individual company gold betas also change through time. The beta of 2 
is an average over companies and quarters through the period 1990
1994. 

32 
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34 

Example: Gold Firms (cont.) 

Other Statistical Techniques 

� The standard linear regression onto various factors is just one 
statistical technique. It is appropriate for certain kinds of risk 
relationships… continuous, linear. There are other techniques that 
are appropriate to other risk relationships… 
¾ Probit models for estimating the likelihood of some discrete event. 

� And there are techniques for extracting information more efficiently 
under certain circumstances. What if you need information about the 
tail, and you are afraid that your distribution assumptions are not 
correct. Then the classic regression will lead you astray. 

� We are not probing this any more deeply here and now. But the 
point is that this is where more sophisticated statistical analysis 
would fit in. 

4.5
4

3.5
3

2.5
2

1.5
1

2-
04

-9
0

2-
07

-9
0

1-
10

-9
0

1-
01

-9
1

1-
04

-9
1

1-
07

-9
1

1-
10

-9
1

1-
01

-9
2

1-
04

-9
2

1-
07

-9
2

1-
10

-9
2

1-
01

-9
3

3-
01

-9
4

1-
04

-9
3

1-
07

-9
3

1-
10

-9
3

Quarter

Gold Betas by Quarter

G
ol

d 
B

et
a

Gold Beta

Pe
rc

en
ta

ge
 o

f F
irm

s

Pe
rc

en
ta

ge
 o

f F
irm

s
Gold Beta

30%
25%
20%

15%
10%

5%

0%

-1
.5

-0
.5 0.
5

1.
5

2.
5

3.
5

4.
5

5.
5

6.
5

7.
5

8.
5

30%
25%
20%

15%
10%

5%

0%

-1
.5

-0
.5 0.
5

1.
5

2.
5

3.
5

4.
5

5.
5

6.
5

7.
5

8.
5

Median gold beta

Time series and cross-sectional distribution of Dimson-adjusted gold betas. The top figure plots the quarterly mean and medians of the Dimson-adjusted firm-quarter 
gold betas for the sample of North American gold-mining firms during the period April 1990 to January 1994. The bottom figures plot the cross-sectional distribution 
of betas for two quarters, January 1991 and April 1993.	 	  

Mean gold beta

Image by MIT OpenCourseWare. Adapted from Tufano, Peter. "The Determinants of Stock Price Exposure: Financial Engineering 
and the Gold Mining Industry." Journal of Finance 53, no. 3 (1998): 1015-1052. 33 
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Modeling Exposure 

� Step #1: Model the firm’s operations and therefore cash flows. 
� Step #2: Observe the functional relationship between a given risk 

factor and the firm’s value. 
¾ This is a classic comparative statics exercise. It involves measuring the 

sensitivity of the model to variations in an input, i.e., as would produce a 
tornado diagram. 

� Transaction exposure calculation is the classic and simplest 
example. 

� This exercise is also known as a pro-forma exposure calculation. 

35 

Modeling Exposure (cont.) 

�	 Example: Measuring the exposure of bitumin supply cost to 
¾ elements of the discount rate, 
¾ natural gas prices 
¾ other, non-fuel, operating costs, such as labor costs, and 
¾ capital costs. 

Lacombe, Romain, and John Parsons, 2007, Technologies, Markets and Challenges for Development of the 
Canadian Oil Sands Industry, MIT-CEEPR Working Paper 07-006. The spreadsheet model is available at 
web.mit.edu/ceepr/www/publications/workingpapers/Oil_Sands_Cost_Model_Final_Version_2007-006.xls 36 
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Image by MIT OpenCourseWare.
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Accounting for Flexibility or Dynamic Responses 
to Changing Risk Factors 

� Flexibility should be accommodated, and to some degree can be. 
¾ With help of computers, decision rules can be input when taking a cash 

flow model and constructing alternative scenarios or a monte carlo 
simulation 

¾ Real option models can be constructed. 

� But it’s hard. 

37 

Example: Comparing Observed vs. Modeled 
Exposure of Gold Mining Firms 

Excerpt from page 1024, Tufano, Peter. "The Determinants of Stock Price Exposure: 
Financial Engineering and the Gold Mining Industry." Journal of Finance 53, no. 3 (1998): 
1015-1052. Removed due to copyright restrictions. 

38 
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Image by MIT OpenCourseWare. Adapted from Brennan,
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Example: Comparing Observed vs. Modeled 
Exposure of Gold Mining Firms (cont.) 

Modeled sensitivities (analytically 
predicted betas) are very high 
when, for example, the gold price 
is very low. In this case companies 
may take managerial actions to 
change the production rate or 
otherwise reduce the exposure. 
These actions are often overlooked 
in simple models of exposure. The 
data, however, appears to reflect 
these reduced exposures. 

Final Exposure 

�	 Exposures are sometimes reported as a sensitivity measure like 
Beta—a 1% change in the underlying risk factor will cause, on 
average, an X% change in the value of the asset. 

�	 This is not a complete answer, however. If the underlying risk factors 
itself is not very volatile, then the final exposure will be small, even 
for a high Beta. If the underlying risk factor is extremely volatile, then 
a small Beta can be misleading. 

�	 The sensitivity measure must be combined with information about 
how volatile is the underlying risk factor. This will give the total 
volatility of the asset value that is likely to be due to the factor. 
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The relationship between empirically observed and analytically predicted betas. This figure 
plots empirically observed betas and analytically predicted fixed-production betas (βig and β*, 
respectively). The analytically predicted fixed-production betas are calculated annually in the 
period 1990 to 1993 using accounting and stock price data and equation (10) in the paper. Data 
constraints limit the sample to 139 useable firm-year observations, reflecting 46 firms. The 
empirically observed betas βig are recalculated using the two-factor market model with daily 
data over the same annual periods. The betas are adjusted for nonsynchronous trading using 
the method proposed by Dimson (1979) and Fowler and Rorke (1983). The line represents those 
points where the empirically observed betas and the analytically predicted betas are equal.
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Image by MIT OpenCourseWare. Adapted from Tufano, Peter. "The Determinants of Stock Price Exposure: Financial Engineering and 
the Gold Mining Industry." Journal of Finance 53, no. 3 (1998): 1015-1052. 39 
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Multiple Factors 

� The previous examples have all looked at the exposure to single 
factors one at a time. 

� When there are multiple factors, and these factors often move 
together, it is important to take into account the correlation between 
the factors. 
¾ For example, suppose a US company sells its goods in a variety of other 

countries… the United Kingdom, France, Germany, Brazil, Mexico. 
¾ It will have some receivables denominated in each currency. 
¾ It’s exposure to movements in any single exchange rate will be small, 

simply because only a fraction of its receivables are denominated in that 
currency. 

¾ It doesn’t make sense to simply add up all of the exchange rate 
exposures. 

¾ Its total exposure to exchange rate risk may be larger or smaller than the 
simple addition tells you, depending upon whether the various exchange 
rates generally move together or separately, i.e., are correlated or 
uncorrelated. If they move separately, then diversification reduces the 
exposure. 41 

Economic Exposure 

�	 Many distinct parameters within a model should not be treated as 
separate risk factors. For modeling and spreadsheet purposes, we 
can input these as separate factors. But in the real world they may 
be linked. 

� This is especially true of exchange rates and currency denominated 
selling prices or input prices. The very movement of an exchange 
rate may change the foreign currency denominated price at which 
you can sell the commodity in the foreign country. 
¾ The 2005-2008 run-up in oil prices was very expensive for companies 

around the world. But because the €/$ exchange rate increased as well 
during that time, the € cost to European companies was softened. How 
much of the run-up in the $ denominated oil price is actually just a 
reflection of the fall in the dollar? 

�	 See the case of Western Mining – a reading in the case packet. 

42 
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Cash Flow Exposure 

� Exposure is often defined in terms of a variable’s impact on the 
value of an asset or the value of a company and its stock. 

� Exposure can be defined in terms of any parameter that may be 
affected by the underlying risky variable. 

� A popular exposure to calculate is the impact on cash flow. For 
example, what will be the impact of a change in the exchange rate 
on next quarter’s cash flow. 
¾ or the cumulative cash flow over the next year. 

� The firm’s value is the discounted present value of all future cash 
flows. So properly measured, a firm’s cash flow exposures add up to 
the firm’s value exposure. 
¾ Or, they would in a rational market. Shiller ( ) has argued that stock 

prices are too volatile compared to the volatility of dividends and 
ultimately the cash flows of the firm. 

43 

Why Cash Flow Exposure Matters 

� Why cash flow volatility may matter. More on this in later lectures. 
But a brief allusion now…There are several possible reasons. 

� First, the comptroller needs to manage the firm’s cash situation so 
as to minimize transaction costs and so as to minimize the pool of 
low return, liquid cash equivalents needed. Knowing the potential 
volatility of short-run cash needs is essential to this task. 

� Second, the long-run financial value of the firm can also be critically 
impacted by short-run cash flow fluctuations… 
¾ Suppose a firm is long a commodity – as an oil producing firm would be. 
¾ And suppose the firm hedges its revenue stream with a financial 

instrument such as an oil futures contract. The hedge appears to be 
perfect in the sense that the value of the futures contract is perfectly 
negatively correlated with the value of the anticipated oil revenues. 

¾ But the futures contract has very different cash flow structure. Gains or 
losses on the futures contract must be settled up immediately, while 
anticipated gains or losses on the future oil sales are only realized as 
production occurs and the sales are made. 

44 
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Why Cash Flow Exposure Matters (cont.) 

¾ There may be a cash flow mismatch even where there appears to be a 
perfect value hedge. If the value of the anticipated sales is rising, then 
the futures must be losing money and the company is shelling out cash 
now, but banking on a larger future revenue stream. 

¾ But how large of a cash shortfall can the firm cope with? 
¾ Are the short-run losses self-financing? Can you borrow to cover the 

cash drain from the futures? You would appear to have the collateral to 
borrow, since the future anticipated revenue stream has gone up by as 
much as the cash drain. 

¾ The answer is, no, the short-run losses on the perfect hedge are not self-
financing. 

¾ The hedge is only perfect if we focus narrowly on the revenue exposure. 
But the company’s value is affected by multiple risks. These other risks 
interfere with the self-financing property of the apparently perfect 
revenue hedge. And the effect is significant. 

¾ Mello and Parsons, 2000, Hedging and Liquidity, RFS 
¾ The sad tale of Metallgesellschaft. Intermediate cash flows can matter. 

45 

Total Cash Flow Exposures of Exchange Traded 
Corporations 

� Here is a year-ahead cash flow distribution for 3 companies: 

� These have actually been constructed from comparables. 
¾ Coca-Cola’s distribution represents the sample distribution of cash flow 

shocks for approximately 1,000 companies like Coca-Cola over the 
years 1991-1995. 

¾ The other two distributions are the sample distributions for 50 companies 
like Dell and another 50 companies like Cygnus.  46 

23 

Year ahead C-Far distributions for the Coca-Cola, Dell and Cygnus.
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Image by MIT OpenCourseWare. Adapted from Stein, Jeremy, Stephen Usher, Daniel LaGattuta, and 
Jeff Youngen. "A Comparables Approach to Measuring Cashflow-at-risk for Non-financial Firms." Journal of
Applied Corporate Finance 13, no. 4 (2001): 100-109.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

24
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



Total Cash Flow Exposures of Exchange Traded 
Corporations (cont.) 

� Data is quarterly EBITDA, a proxy for operating cash flow for 
approximately 4,000 firms over the years 1991-1995. 

� Construct a model of cash flow forecasts in order to center the 
observed cash flows and identify the error or unexpected component 
of cash flow. 
¾ Use an autoregressive model, basing next quarter’s forecast on the 

observed cash flows from the last four quarters. 
� Sort the companies into 81 buckets, a low, medium and high value 

for each of 4 criteria: 
¾ market capitalization 
¾ profitability 
¾ industry risk 
¾ stock price volatility 

� Report the distribution of forecast errors for each of the 81 buckets. 
� Find the 5% confidence level for each bucket. 

47 

48 

Total Cash Flow Exposures of Exchange Traded 
Corporations (cont.) 

24 

Panel A. Quarter-ahead 5% C-far tailsa

Stock 
volatility 
bucket

Market 
cap
bucket

Industry Bucket

EBITDA/Assets 
Bucket

EBITDA/Assets 
Bucket

EBITDA/Assets 
Bucket

1 2 3

1

1
1

2

2

3

2

1

3

2

1

3

2

3

3

1 2 3 1 2 3

-7.63 -3.12 -3.32 -10.29 -4.30 -3.84 -11.70 -5.20 -6.15

-1.93 -1.37 -1.69 -6.96 -2.18 -2.77 -8.38 -3.22 -4.49

-1.21 -1.11 -1.46* -1.16 -1.45 -1.71 -2.52 -2.13 -3.14

-7.13 -3.99 -3.91 -11.97 -5.49 -5.19 -13.05 -6.51 -6.96

-3.68 -1.76 -2.34 -8.96 -2.48 -4.24 -9.83 -4.81 -6.23

-0.96 -1.14 -1.84 -1.27 -1.19 -2.40 -3.22 -2.12 -3.80

-7.87 -4.13 -4.94 -11.16 -5.59 -6.09 -12.93 -7.88 -7.56

-6.92 -2.59 -3.09 -11.06 -4.84 -6.05 -14.41*** -6.08 -7.53

-1.51 -1.66 -2.47 -2.65 -2.12 -4.10 -6.05 -3.99 -6.63**

aFor a firm with $100 in assets, each cell shows how big a negative shock to one-quarter ahead EBITDA (Panel A) or one-year ahead EBITDA  
(Panel B) occurs with 5% probability.

*Bucket containing Coca-Cola. **Bucket containing Dell. ***Bucket containing Cygnus.

Image by MIT OpenCourseWare. Adapted from Table 2 of Stein, Jeremy, Stephen Usher, Daniel LaGattuta, and Jeff Youngen. 
"A Comparables Approach to Measuring Cashflow-at-risk for Non-financial Firms." Journal of Applied Corporate Finance 13, no. 4 (2001): 100-109.
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Problems 

� Accuracy may be exaggerated. 
¾ assumes sample from a given window of time is fully representative 
¾ what if the sample period is unrepresentative? what if the population is 

highly correlated to a given factor and this factor is not adequately 
sampled? e.g., real estate portfolios 

� Cannot use this for management. 
¾ no analysis of how cash flow exposure is related to specific variables 
¾ can’t say how it will move in response to management actions 

� Relevance may be exaggerated. Better to use closer comparables. 
¾	 Members of Dell’s bucket included its competitors at the time, Compaq, 

Gateway and Micron, but also Cisco as well as Bed Bath & Beyond, and 
Williams Sonoma. Like on some measures, but not full comparables. 

¾	 Repeat the exercise for an industry such as electricity companies… 

49 

Total Cash Flow Exposures of Exchange Traded 
Corporations (cont.) 

50 

25 

Panel A. Quarter-ahead 5% C-far tailsa

Stock 
volatility 
bucket

Market 
cap
bucket

Industry Bucket

EBITDA/Assets 
Bucket

EBITDA/Assets 
Bucket

EBITDA/Assets 
Bucket

1 2 3

1

1
1

2

2

3

2

1

3

2

1

3

2

3

3

1 2 3 1 2 3

-7.63 -3.12 -3.32 -10.29 -4.30 -3.84 -11.70 -5.20 -6.15

-1.93 -1.37 -1.69 -6.96 -2.18 -2.77 -8.38 -3.22 -4.49

-1.21 -1.11 -1.46* -1.16 -1.45 -1.71 -2.52 -2.13 -3.14

-7.13 -3.99 -3.91 -11.97 -5.49 -5.19 -13.05 -6.51 -6.96

-3.68 -1.76 -2.34 -8.96 -2.48 -4.24 -9.83 -4.81 -6.23

-0.96 -1.14 -1.84 -1.27 -1.19 -2.40 -3.22 -2.12 -3.80

-7.87 -4.13 -4.94 -11.16 -5.59 -6.09 -12.93 -7.88 -7.56

-6.92 -2.59 -3.09 -11.06 -4.84 -6.05 -14.41*** -6.08 -7.53

-1.51 -1.66 -2.47 -2.65 -2.12 -4.10 -6.05 -3.99 -6.63**

aFor a firm with $100 in assets, each cell shows how big a negative shock to one-quarter ahead EBITDA (Panel A) or one-year ahead EBITDA  
(Panel B) occurs with 5% probability.

*Bucket containing Coca-Cola. **Bucket containing Dell. ***Bucket containing Cygnus.

Image by MIT OpenCourseWare. Adapted from Table 2 of Stein, Jeremy, Stephen Usher, Daniel LaGattuta, and Jeff Youngen. 
"A Comparables Approach to Measuring Cashflow-at-risk for Non-financial Firms." Journal of Applied Corporate Finance 13, no. 4 (2001): 100-109.
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Cash Flow Exposure of Electricity Companies 

� SIC codes 4911 and 4931 
� 100 companies 

¾ Segment into 4 buckets on two criteria: low and high profitability and low 
and high stock price volatility 

� Expand time period to 1990-1999 
¾ divide this into 3 sub-periods 

�	 Results show that cash flow-at-risk of electricity companies 
increased during this period. Interestingly, the median debt-to-assets 
ratio did not respond to this increase in risk, staying around 39% 
over this period. 51 

Top Down Versus Bottom Up Approaches 

� 2 basic approaches… 
� Top down: 

¾ look to the data on actual variability of one or more firms 
¾ use statistical analyses to try and identify the effect of specific risk 

factors 
� Bottom up: 

¾ model the project or the firm and how the cash flows respond to one or 
more risk factors; 

¾ model the individual risk factors, their correlation and dynamic evolution; 
¾ evaluate the total project or firm risk profile; typically using scenario 

analysis or simulation 
� Best to try and exploit both; corroborate, integrate results of each 

into a more precise picture. 

52 

26 

Panel A. 5% Year-ahead values per $100 of assets for industry as a whole

Panel B. 5% Year-ahead values per $100 of assets for subsamples in late 1990's

Low stock price volatility

High stock price volatility

-1.80 -2.11

-2.79 -2.34

-2.67-5.11

-3.30

Early '90s (1990Q1-1993Q1) Mid '90s (1993Q2-1996Q2) Late '90s (1996Q3-1999Q4)

Low profitability High pr ofitability

C-Far Analysis of Electricity Industry

Image by MIT OpenCourseWare. 
Adapted from Table 4 of Stein, Jeremy, 
Stephen Usher, Daniel LaGattuta, and 
Jeff Youngen. 
"A Comparables Approach to Measuring 
Cashflow-at-risk for Non-financial Firms." 
Journal of Applied Corporate Finance 13, 
no. 4 (2001): 100-109.
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Lecture Notes on Advanced Corporate Financial Risk Management 
John E. Parsons and Antonio S. Mello 

Chapter 3: Why Companies Manage Risk 

3.1 Which Side Are You On? 

Although the many different parts of the firm all face problems involving risk, the 

problems are very different. As we mentioned in the last chapter, the problem facing a 

commodity trader is not the same problem that faces the business unit manager and not the same 

problem that faces the CFO. Because the problems facing each actor within the firm are different, 

they require a focus on different risk related issues. 

It is helpful to think about the different offices and activities of a company along the 

same dividing line used to organize a typical accounting balance sheet: assets on the left and 

liabilities on the right. Figure 3.1 is a listing of different activities within a typical corporation 

organized in a layout that mimics a balance sheet’s layout—assets on the left, liabilities on the 

right. Organizing the different activities according to this left/right, asset/liability split is 

instructive and useful. 

Activities on the left are the traditional sources of value for non-financial corporations. 

Investments are made, operations are managed, and value is produced and realized through the 

sale of the company’s products. This is where the firm’s competitive advantage is usually thought 

to lie, whether in the low cost of its production, or the premium margins on its products, or the 

value of its R&D portfolio, or the organization of its human capital.  

On the right-hand-side of Figure 3.1 are the auxiliary activities that support and facilitate 

the productive activities of the firm. These are the activities that are normally considered the 

domain of the financial office or related departments. This side includes the main interface with 

the capital markets.  
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Chapter 3: Why Companies Manage Risk 

Figure 3.1 
Where Is Risk Management Relevant? A Balance Sheet Metaphor 

Assets Liabilities 

Valuation of New Assets Cash Management 

Optimization of Operations Tax Management 

Product Pricing Foreign Operations Reporting 

Supply Chain Management Interest Rate Risk Management 

R&D Strategy Accounting 

Third Party Contracts Debt Funding 

Management Incentives Equity Issuances 

Financial Flexibility 

It is tempting to think of this right hand side as the natural locus of risk management 

activities. The buying and selling of derivative securities is often restricted to the treasury or other 

offices falling under the chief financial officer. When people think of “hedging” and “who 

hedges”, this is what usually comes to mind. And if risk management were purely a zero-sum 

game played on the financial markets, then this assignment would be true. But that’s a wrong, 

limited view of corporate risk management. It overlooks half of the ways that risk management 

raised shareholder value. Risk management happens on both sides of the balance sheet. 

But the sources of value are different on the two sides. 

The Left-Hand-Side: Taking Risks to Earn a Return 

On the left-hand side are the various business units actually making investments, 

optimizing the operation of assets, choosing product lines and pricing structures, setting up 

supply chain structures, doing performance evaluation. For these activities, risk management is 

first and foremost a decision making tool.  

page 2 
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Chapter 3: Why Companies Manage Risk 

If management is to build a successful business, it needs to be able to answer questions 

such as these: 

•	 What is the value of that asset? How much is this extra risk worth? 

•	 If I target a riskier value added product line, is the incremental profit worth the risk?  

•	 What is the risk-reward tradeoff involved in delaying an investment, in developing a 
more flexible production scheme?  

•	 Do I pay a premium to lock in a more reliable supply schedule? What is the downside 
risk worth? 

•	 How long do I keep funding a speculative research and development program? When do I 
pull the plug? 

In none of these situations is management trying to avoid risk. In none of these situations is the 

objective to hedge risk. Businesses make money by assuming risk. Every capital investment 

project involves spending cash up front in exchange for the gamble of future, uncertain cash 

flows. Expanding operations means expanding risk. 

The task in all of these situations is to accurately assess, measure and price the risk, so 

that management can then make the right decisions about what to pay, how much to invest, how 

to operate assets, organize production, price and market products, and so on. Risk management is 

an input to all elements of good business management. The task is not to reduce risk, but to face it 

wisely. 

In a few cases the correct business decision may be to lay off the risk, to pass it to another 

party. 

•	 For example, this is done in the case of major construction projects by writing the terms 
of the contract to specify whether the contractor or the investor is responsible for cost 
overruns or changes in input prices. Assigning the risk of delays to the contractor is done 
as an incentive device, to motivate the contractor to perform on time, or as a negotiating 
device, to motivate the contractor to provide a realistic estimate up front. The investor 
does not have an aversion to the risks, per se—just an aversion to a contract structure that 
would create unnecessary risks. 

•	 The Bombardier example from Chapter 2 is another case in which the company did not 
hold onto the risk created the money-back guarantee it offered to customers. It hedged 
this risk to its counterparty, Enron. In this case, the company is laying off the risk 
because it has no expertise in estimating the size and price of the risk. To make the right 
business decision on whether to offer the guarantee, it needs to know the cost, and the 
most reliable estimate of cost comes in the form of a simple price charged by an arms-
length transaction with another party willing to accept the risk. 

page 3 
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Chapter 3: Why Companies Manage Risk 

The profitable management of a business always involves choosing among alternatives, 

and may involve accepting some risks while avoiding others. What is the company’s competitive 

advantage in risk taking? It should load up on those risks associated with its skills and 

competitive advantage. Other risks are unrelated to its skills and competitive advantage, and it 

will lay them off wherever possible to improve its focus and maximize the profitable use of its 

limited resources. 

Risk management is about understanding the risks, the cost of risk, the price of risk, the 

value of risk, and knowing what choices are available, knowing where the firm can sell the risk, 

knowing what packages of risk can be easily sold into the market and what not. 

On the left-hand-side, risk management is a problem of measurement, pricing and 

valuation. These risk management skills are all targeted to the problems of evaluating alternative 

investments, optimizing alternative operating strategies, comparing across alternative contract 

designs and terms, ranking alternative product pricing plans. Risk management enables the firm 

to value and price its activities more precisely, recognizing the varying quantities of risk in 

different activities, determining the market price for that risk, thereby better assessing the true 

profitability. Of course, with this power of more accurate valuation of risk comes the ability to 

compete better by offering a more finely tuned and targeted portfolio of products and services, the 

ability to lower costs by honing in on risky and therefore expensive activities and managing away 

the costly risk. 

The value of risk management on the left-hand-side is direct: the company chooses more 

valuable assets, better prices its products, minimizes the risk-adjusted cost of delivering the same 

services, and so is more profitable. 

The Right-Hand-Side: Economizing on Risks 

On the right-hand-side, risk management is one of negotiating the firm’s relationship 

with the capital markets. Here risk management is about reducing the company’s cost of liquidity, 

increasing the firm’s debt capacity, lowering the equity necessary to support a given line of 

business, lowering the firm’s effective cost of capital and so expanding the resources available to 

it. Value is created on the right-hand-side because there are frictions in the capital market, and 

risk management greases the wheels, making the interface between the company and the financial 

markets operate more smoothly, more effectively, at less cost and with less disruption to the 

company’s strategy.  

page 4 
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Chapter 3: Why Companies Manage Risk 

The value of risk management on the right-hand-side is indirect. Risk management 

enables the firm to do more with less — more real assets with less financial capital. Starting from 

a limited pool of risk capital, risk management enables the firm to expand the scale of its 

operations on the left-hand-side. It is this expansion of profitable operations — the left-hand-side 

of the balance sheet — that generates value. But it is the risk management activities on the right-

hand-side of the balance sheet, that indirectly makes expansion on the left-hand-side possible. 

The indirect paths through which risk management generates value on the right-hand-side 

of the balance sheet are many, and the intermediate objectives risk management accomplishes are 

diverse. All of these intermediate objectives have as their end-point increasing shareholder value. 

In most cases (but not all) the risk management activities involve one form of hedging or another 

— i.e., reducing the company’s exposure to risk. But beyond that, these different activities may 

have little in common.1 

Why does reducing risk raise the value of the company? In the next few sections, we’ll 

briefly survey a couple of these ways. 

Reducing the Cost of Working Capital 

A large volume of what passes for risk management in corporations is targeted to little 

more than cutting down on the company’s need for cash balances and for accessing the money 

markets. 

The vast majority of hedging involves buying and selling futures contracts with a very 

short maturity—usually much less than one year. For example, a U.S. company may have 

invoiced a foreign buyer in its local currency, but wishes to lock in the dollar price. The company 

expects payment within 90 days and sells the currency forward, fixing the receivable in dollar 

terms. Many oil and natural gas field operators know the quantity they are likely to produce in the 

coming month or months, and they sell this amount forward, locking in the price at horizons of 

one, two or three months. This is called transaction hedging. 

1 A tragically good example in which risk management increased shareholder value by increasing risk is the case of 
case of savings and loan institutions (S&Ls) during the 1980s. Many of these financial institutions had experienced 
losses which threatened their long term viability. But because the government’s loan guarantee covered those losses 
without charging the institutions a fee tied to the risk, it became advantageous for some to double up their risks. If 
things turned out well, they could continue as profitable operations. If things turned out poorly, the government was left 
covering the higher losses. Inevitably, many of the S&Ls went bankrupt, and the bill was enormous. This forced a 
major reform of the system and gave a useful push to more sophisticated risk-based capital regulation systems.  See, for 
example, White, Lawrence, 1991, The S&L Debacle: Public Policy Lessons for Bank and Thrift Regulation. 
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The company’s basic operating plans and decisions are unaffected by the hedging. The 

hedge is planned and executed after these basic operating decisions have been made. The hedge 

accommodates the operating decisions, not the other way around. Therefore transaction hedging 

does not directly improve the productive value of the firm’s operations or investments.2 

These short-run hedges also do not significantly impact the company’s major exposure to 

exchange rates or oil and gas prices. The vast majority of the value of these companies is tied to 

the expected sales in years 2, 3, 4, 5 and beyond. If the exchange rate moves against the U.S. 

manufacturer, it will become less competitive and lose future sales, no matter how firmly it locks 

in the dollar value of sales already made. If the oil price collapses, the producer will drop in value 

based on the expectation of lost revenue on later sales. 

So why hedge the near-term transactions and not the long-term ones? Why focus on sales 

already in the bag and ignore expected sales down the pike? 

The answer is that the objective isn’t really to lock in overall value, per se. The hedge is 

really meant to deal with a cash flow planning problem. The company’s treasury has to anticipate 

the amount of liquidity it needs and keep on hand sufficient cash to meet its obligated payments. 

With enough notice, it can find the most efficient, low cost means to do so. But the dangers of 

variability in its daily cash flow obligations forces the firm’s treasury to maintain a certain 

amount of its assets in liquid, low return instruments. The greater the variability in daily cash 

flow obligations, the higher the cash inventory it requires, and the greater the return forgone.  If 

the company can lower the volatility of its cash flow obligations, it can reduce the cash inventory 

it holds and shift that capital into assets earning a higher return. 

A second advantage of transaction hedging is that results across business units and across 

different quarters are made more comparable. The transaction hedge helps to lock in the return 

that management negotiated when it made the decision to execute the sale or to buy the product. 

Subsequently exchange rate and commodity price movements could wipe out the profit, or create 

a windfall that had nothing to do with management’s decisions. Short-run hedging improves the 

measurement of certain types of performance.   

2 Another dubious motivation for transaction hedging is to lock in a favorable price in the forward market. While there 
may arise cases in which a corporate manager has some basis for believing that the forward price is better or worse than 
the expected future spot price, this is unlikely to be a reasonable foundation for shaping on ongoing transaction hedging 
policy. 
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Long run volatility in prices is central to the company’s competitive decision and its 

major business decisions, but not to its short-term cash management strategy.  In the short-run 

many key business decisions have already been taken, and the firm faces a simple exposure that 

can be readily hedged. 

These short-term hedges do not in any significant way alter the firm’s left-hand-side 

actions. But they do lower the cost of working capital that the company needs to keep in order to 

finance the activities on the left-hand-side of the balance sheet. 

Liability Structure 

Some forms of longer range hedging need not come in the form of trades in derivatives, 

but can be built into the regular liability structure of the firm. A company with significant 

revenues in a foreign currency may choose to issue a portion of its debt in that currency. This 

matching of the risk profile of the liability to the risk profile of the revenue stream increases the 

likelihood that the firm will be able to pay its debt even in the event of an unfavorable movement 

in the exchange rate. Minimizing the likelihood of a period of financial distress has the obvious 

benefit of saving on the direct costs incurred in such a crisis, costs such as lawyers fees, 

consultants fees, and myriad other burdensome charges. But the indirect costs of the threat of 

financial distress can be larger still. 

The relationship between creditors and shareholders is smooth when financial distress is a 

remote possibility. As the threat of distress looms closer, the relationship becomes more 

conflictual and this has an impact on the firm’s actual operations. Creditors begin to enforce loan 

covenants that restricts the firm’s use of funds and its investments and asset disposals. 

Shareholders begin to concern themselves less with what maximizes the value of the firm as a 

whole, and more with what maximizes the long-run value of the stock, possibly at the expense of 

the firm and its creditors. These conflicts lower the value of the firm. Structuring the debt ex ante 

so as to minimize the probability that these conflicts arise, increases the value of the firm ex ante. 

Structuring the risk profile of the debt, tailoring it to the risk profile of the firm, is one tool for 

doing so. Risk management of the debt structure indirectly raises the value of the firm by 

reshaping the incentives of the creditors and shareholders so that the right operating and 

investment decisions get made in the future, even when the company’s profitability is impaired. 

Changing the risk profile of the debt does not directly improve the stock value. Selecting a 

different risk profile does not get the firm a ‘deal’ on the price of its debt. But indirectly, through 

changes produced also on the left-hand-side, risk management on the right-hand-side is helpful. 
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Financial Policy and Strategic Management 

Some corporations integrate risk management into their strategic plan. If the company’s 

plans call for major capital expenditures, asset acquisitions or a well funded R&D program, then 

having the financial flexibility to complete these plans can be critical to shareholder value. Risk is 

no longer a simple gamble that sometimes yields gains and sometimes losses. Short-term losses 

may have large consequences. If the company is forced to cut back its capital expeditures or its 

R&D, then valuable opportunities are lost and the stock price suffers a double whammy. A well 

planned hedging strategy implemented up front can be used to assure that the company will have 

sufficient capital resources on hand to execute its strategy.  

Once again, the value of the risk management strategy is indirect. The specific 

transactions used in the strategy – the gains and losses on a dynamic hedge portfolio, for example 

– are not the real source of value. But because the gains are made when the company needs cash, 

it is able to follow through on positive NPV investments and expand the value produced on the 

left-hand-side of the balance sheet. And hopefully the losses are made when the company has 

sufficient cash and therefore is not sacrificing extra value by forgoing negative NPV investments. 

The strategic value of hedging comes not only in the direct form of being able to fund 

this or that planned investment, but also indirectly through how a company’s financial flexibility 

affects its competition with industry rivals or its relations with key customers. Analyzing this 

strategic interaction can be very difficult, but also very important.3 

3.2 The MM Theorem of Hedging 

In addition to discussing how risk management adds to company value, it is useful to 

address one popular misconception about how hedging raising market value. 

Students of corporate finance are familiar with the Modigliani-Miller irrelevance 

theorems. The essential core of the theorems is that the value of the firm is determined by the 

cash flow stream generated by its assets, i.e., on the left-hand-side of the balance sheet, and not 

by the amount of debt in its capital structure or the amount of the cash flow paid out in 

3 Dasgupta, Sudipto, and Sheridan Titman, 1998, Pricing Strategy and Financial Policy, Review of Financial Studies 
11, 705-737. See also Downie and Nosal (1998) who show a firm that risk management can help a firm with market 
power in the product market achieve a first-mover advantage over its rivals  See also Mello, Antonio and Martin 
Ruckes, 2005, The Role of Hedging in Product Market Rivalry, Working Paper. 
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dividends.4 Although the propositions were originally developed to address the choice between 

financing with debt or equity, and the choice of whether to pay a dividend or retain the cash, they 

are justly celebrated because the underlying principle behind the theorems has a very broad 

application to most all activities represented on the right-hand-side of the balance sheet. Hedging 

is one such activity. 

The MM theorem of hedging says that, the value of the firm is independent of whether or 

not it hedges. The firm’s value is determined by the cash flow stream generated by the assets, i.e., 

on the left-hand-side of the balance sheet. If the firm lowers the risk of its cash flow stream by 

selling a risky cash flow in the market in exchange for a low risk cash flow—i.e., by hedging— 

the value of the firm is unchanged.  

Table 3.1 illustrates the MM theorem using as an example an oil producer valuing its next 

year’s production. The first set of rows shows a valuation of the unhedged cash flow. The firm 

plans to produce 10 million barrels of oil. The forecasted spot price is $35/barrel, so the firm’s 

expected revenue is $350 million. The risk-adjusted discount rate applied to this oil revenue 

stream is 10%, so the present value of this expected revenue is just over $318 million.  

The second block of rows shows the value of hedging this risky cash flow by selling 

futures contracts. We assume the hedge ratio (size of futures position divided by the size of the 

underlying quantity of the commodity being hedged) is 1, so that the company opens a short 

position in the futures contract for 10 million barrels. The futures price for this 1 year’s 

production is $33.09/barrel. The futures market for oil is deep and liquid, so we are entitled to 

think of this futures price as a competitive market price. We assume that the futures are settled 

financially and we abstract from issues of margining. Then at the maturity of the contract, the 

firm receives the difference between the futures price and the realized spot price. For valuation 

purposes, this is equivalent to the firm receiving the futures price and paying the spot price, so to 

value the hedge we value a cash inflow at the futures price and a cash outflow at the expected 

spot price. 

4 Strictly speaking, absolute irrelevance is based on the assumption of no taxes. We make that assumption here as well, 
and address the problem of taxes later below. 

page 9 

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

37
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



Chapter 3: Why Companies Manage Risk 

Table 3.1

The MM Theorem of Hedging


Unhedged Valuation 
Forecasted Production (000 bbls) 10,000 
Forecasted Spot Price ($/bbl) -- current price $38 $35.00 
Forecasted Spot Revenue ($ 000) $350,000  
Risk-adjusted Discount Rate, r 10.00% 
PV ($ 000) $318,182  

Hedge Valuation 
Size of Position -- (000 bbls short, i.e., sold) 10,000 
Futures Price $33.09 

Forecasted Hedge Inflow @ Futures Price $330,909  
Riskless Discount Rate, rf 4.00% 
PV ($ 000) $318,182  

Forecasted Hedge Outflow @ Expected Spot $350,000 
Risk-adjusted Discount Rate, r 10.00% 
PV ($ 000) $318,182  

PV Net Hedge Inflows & Outflows ($000) $0 

Net Position Valuation 
Total PV Forecasted Spot Sales + Hedge ($000) $318,182  

The expected cash inflow is $330 million, while the expected cash outflow is $350 

million. So on average, we expect the short futures position to yield a negative cash flow. But it is 

not just the size of the futures cash flow and the expected spot cash flow that differ. The discount 

rates that are applied to the cash flows differ as well. Because the futures price is fixed at the time 

the hedge is purchased, we discount the expected cash inflow at the riskless rate. This is 4% in 

our example. Because the expected cash outflow fluctuates at the spot rate, we value the expected 

cash outflow at a risk adjusted rate reflecting spot price risk. This is 10% in our example. The 

present value of the two cash flows exactly match one another. They are both $318 million. 

Therefore, the present value of the net position is zero. Adding the hedge on top of the firm does 

not change the firm’s value.  

One key feature of Table 3.1 is that present value of the cash inflow and the cash outflow 

on the hedge are equal. This must be true in an efficient capital market. The forward price, 
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discounted at the risk free rate, must be equal to the expected spot price discounted at an 

appropriate risk adjusted discount rate. If we change the forecasted spot price in the example, but 

keep the forward price fixed, then we must change the risk adjusted discount rate. If we do not 

make this change, then we are assuming a free lunch: anyone can buy or sell futures contracts at a 

profit. 

Another underlying assumption is that there is an efficient capital market uniting both the 

valuation of the cash flow stream generated by the firm’s assets and the cash flow streams on any 

hedge to be bought and sold by the firm. The price at which the high risk cash flow stream can be 

sold in the market is the same price at which the high risk cash flow stream earned by the firm 

would be valued by its shareholders. And that the price at which the low risk cash flow stream 

can be bought in the market is the same price at which the low risk cash flow stream would be 

valued by its shareholders. This assumption makes sense for a wide range of situations relevant to 

large corporations. For all intents and purposes, they sell their shares and their bonds in the same 

capital market that they can buy and sell hedges on their exposures. Of course, there are many 

cases where this assumption does not apply. For example, in any small firm where a single person 

has a majority of their own personal wealth tied up in the assets of the company. 

The MM theorem of hedging does not, ultimately, say that hedging has no value to the 

firm. It just says the value does not arise directly from the exchange of a risky and riskless cash 

flow with different market values. The presumption is that hedging exchanges a risky and a 

riskless cash flow of equal value. So, in the first order, hedging leaves the value of the firm 

unchanged. However, changing the risk profile of the firm’s cash flows can, indirectly, yield 

value to the firm. This indirect or second order benefit from hedging can arise in many ways as 

was described above and as will be explored in more detail in Part III of these lectures, The 

Business of Risk Management. 

3.3 Risk-Aversion and the Value of Hedging 

The MM theorem of hedging seems to fly in the face of a very large economics literature 

on the design of an optimal hedging strategy. Papers in that literature begin with a risk-averse 

agent who must buy or sell some commodity, and, depending upon the various assumptions about 

the risky price and other matters, they derive an optimal hedge ratio. In that literature, hedging 

directly benefits the agent. If the agent is a firm, then this directly contradicts the MM theorem. 

How does one square these two approaches? 
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The MM theorems assume an efficient capital market. Given an underlying set of real 

economic activity with all of the attendant risks, these capital markets establish a market price for 

each type of risk. The total set of risks from the underlying economic activity is ultimately 

transferred to the global pool of investors. It is the risk-aversion of this pool of investors and their 

portfolio optimization choices that determine, in equilibrium, the market price for each type of 

risk. The firm will only be able to buy and sell risk in the capital markets at the equilibrium 

market price. The firm can hold more or less of any given risk, but it will pay the market price for 

this risk, leaving its total value unchanged. While the firm can hold more or less of any given risk 

via a hedge, ultimately the same total set of risk from the real activity of all firms still gets passed 

along to the global pool of investors. Hedging only changes the channels by which that happens. 

Whether a given risk is passed along as a part of the equity cash flow, or whether that risk is 

separated off and passed along as a part of a futures hedge, is irrelevant. The MM theorems 

assume that the firm’s shareholders are just a random sample, indistinguishable from the rest of 

the global pool of investors, and that the shares they own of the firm are just a part of a well 

diversified portfolio. The same is true of the counterparties to the futures hedge. That’s why the 

choice of channel doesn’t matter and why the valuation of the risks is unchanged by any firm’s 

hedging decisions. In the MM world, firms are just an intermediary shell where the real economic 

activity is organized. Firms pass along the value in the form of risky cash flows. The amount of 

risk channeled through the firm has no relevance for the value of the firm. The only thing that 

matters is the underlying set of economic activities. If those are unchanged – if the left-hand-side 

of the balance sheet is unchanged – then firm value is unchanged. 

This is a very good assumption for a large segment of our corporate economy. And the 

MM theorem of hedging is a critical touchstone for students who want to understand risk 

management. But the assumptions behind the MM theorem don’t apply to many other segments 

of the economy. When that is the case, then the firm’s risk can directly matter in many important 

ways. 

One such case in which the MM theorem of hedging does not apply is when shareholders 

are not well diversified. The founders of most start-up companies, for example, usually have a 

large fraction of their wealth tied up in the fortunes of that single company. Another example 

would be a nation that is heavily endowed with wealth from a single commodity such as oil. In 

these cases, these models with risk aversion make some sense, and there is obviously a potential 

value to hedging. But it is important to understand why this does not generalize to the standard 

publicly traded multinational corporation. 
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Models of risk aversion are also sometimes used as a reduced form representation of a 

much more complicated situation. For example, we may say that a company is risk averse within 

a given time frame and towards a specific risk because in a larger, more comprehensive model 

fitting the MM framework there arises naturally a premium price for this risk borne by the 

company. Managers of a company may make decisions for the company as if the company were 

risk averse because their own performance is evaluated and incentivized in a may that is 

equivalent to risk aversion. Again, it is important to understand the real source of this risk 

aversion. 

In all of these cases, while a model of risk aversion makes sense and can be used to tell 

the moral of the story, it is very difficult to know how to parameterize the model and derive 

meaningfully calibrated quantitative results that can guide decision making. It is hard to know 

how to benchmark the measures of risk aversion. In the model of external capital markets, the 

price of risk can be benchmarked against market data on rates of return earned on various types of 

investment. Despite the many controversies over the right asset pricing model for measuring the 

price of risk, the range is narrowed by this data. The task is more difficult in these other cases. 

This is especially true when risk aversion is a proxy for indirect costs of risk, since the nature of 

the indirect costs varies on a case-by-case basis. 

Earlier in this chapter we discussed the various right-hand-side of the balance sheet 

activities of the firm for which risk management may be useful indirectly. The indirect value in 

each of these cases is a little like the ‘risk aversion as proxy’ cases. There are particular internal 

activities and processes of the firm which can be executed more cheaply, efficiently or 

successfully given a carefully tailored risk profile for the firm’s internal cash flows. These 

indirect benefits yield results much like what one would get by assuming risk aversion on the part 

of the firm. But as we model these right-hand-side activities in more detail later in these lecture 

notes, we derive the correct measure of the benefits. We do not assume a simple risk-averse 

utility function. In general, it is more insightful to model the actual factors driving the need for 

risk management and to let the model show us what sorts of risk management yield a benefit. It is 

seldom the case that the right answer matches what one would get from assuming a crude risk 

averse utility function.  
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Chapter 2: How Companies Manage Risk 

2.1 Everyone is a Risk Manager 

The term risk management can mean different things to different people. In the last few 

decades, with the rise of financial engineering, the term risk management has become strongly 

associated with the derivatives trading desks of investment banking houses and hedge funds. In a 

few commodity industries certain firms have developed profitable trading operations built on the 

same principles. In non-financial corporations, risk management evokes an image of the treasury 

office buying or selling foreign currency futures to lock in the dollar value of foreign product 

sales. There is also an entirely distinct discipline that goes by the same label, risk management, 

and that is involved in identifying and limiting the probability of calamatous events, such as plant 

explosions or the theft of corporate secrets or the loss of key personnel. Insurance companies both 

cover and help to manage and minimize these sorts of risks. 

In truth, risk management is not a specialized activity properly relegated to any single 

type of financial institution nor to any single office of the firm. Managers in all parts of a 

company regularly make all types of decisions involving choices and tradeoffs about risk. The 

marketing department designs types of contracts for customers that share risk between the firm 

and its customers. Business unit managers evaluate alternative lines of business with different risk 

characteristics. Asset development teams alter project designs so as to minimize risk without 

sacrificing return. Supply chain management regularly evaluates alternative means of sourcing 

based on risk factors. The tax, legal and accounting departments are concerned with risk, with 

hedging and with the corporate governance issues. At the highest level of the company key 

questions about the firm’s strategy and its ability to fund its operations must be answered with an 

eye on the risks of each alternative and strategic decisions that can secure the greatest value for 

shareholders. Most business decisions involve a choice about risk. Everybody is a risk manager. 

Risk management is the science of assessing these tradeoffs involving risk – quantifying 

the exposure, determining the cost of risk to the activities of your department or business unit or 

customer, understanding how the marketplace values and prices risk, and using this knowledge to 
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execute your tasks successfully for the benefit of the business. Risk is an important element of 

decisions facing managers throughout a company’s many departments, and risk management 

should be everybody’s business. 

Therefore, this book develops one common toolkit for analyzing risk, and then shows 

how these tools are used across diverse activities within the business.  

The next section of this chapter provides a brief overview of some of the different types 

of activities and decisions involving risk which arise in various parts of a business. The objective 

is to give the student a fuller sense of the diverse settings in which a thorough understanding of 

risk can benefit the business. This overview helps to illustrate that risk management is not a 

specialized function carried out separate from the other parts of the firm, but instead a general 

management issue relevant throughout the firm. Throughout the remainder of the course and 

these lecture notes, we will be going into much more detail on each of these individual problems. 

By the end of the course, the student should be able to spot and identify the risk management 

element of each case or story. 

2.2 The Different Types of Corporate Risk Management 

Although the many different parts of the firm all face problems involving risk, the 

problems are very different. The problem facing a commodity trader is not the same problem that 

faces the business unit manager and not the same problem that faces the CFO. To gain a 

comprehensive view of what risk management is requires a short tour through the various types 

of problems facing managers who play these different roles within the firm. 

Valuation and Pricing 

Valuation is central to a wide range of business decisions, from the price to pay for an 

asset to the price to charge for a product. And risk is central to valuation. Better measurement of 

risk and better pricing of risk leads to a more accurate valuation. Armed with more accurate 

valuations, management is able to make better decisions.  

The workhorse for valuations is the discounted cash flow (DCF) model. In many cases 

the DCF model produces a reasonably accurate estimate of the value. This is true because the risk 

profile fits the usual assumptions employed by the DCF model, at least to the degree of precision 

at hand in real world cases. But in certain situations the structure of the risk is markedly different 

from the usual one, and the standard DCF calculation gets the valuation wrong. In these cases, a 

page 2 

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

44
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



Chapter 2: How Companies Manage Risk 

more thorough analysis of risk is needed in order to get the valuation right. Amending the DCF 

model to handle this more complicated risk structure is possible. The tools of risk management 

show how it can be done. 

There are many complicated patterns for which a more careful treatment of risk is 

needed. However, two very common patterns requiring more careful analysis are: 

•	 Risk is not symmetric; this happens, for example, when risk is truncated by a guarantee 
clause, by the option to switch or abandon, by floor or ceiling price structures, and so on; 

•	 Risk changes through time; this happens, for example, when the success or failure of a 
project is decided within a concentrated window of time or when a project goes through 
markedly different stages during which specific risks become resolved. 

Once you start thinking carefully about it, many projects and assets exhibit these features.  

Companies often enter into supply agreements with various floor and ceiling price 

clauses. Supply contracts often have quantity options of various sorts. If the market price of a 

critical input rise too far, engineers will be put to work to find substitutes or to redesign the 

product to minimize the amount required. Shutdown of operations, whether at just one plant or of 

one product line or of an entire business line, is the most drastic “truncation” of all.  

Changing risk through time is just as common. For example, companies that develop and 

operate hotel properties face different amounts and types of risk through the different stages of 

development. A greenfield development, pre-construction, faces a very different amount of risk 

than a completed property that has been operated for several years. A wildcat oil exploration 

project faces a very different amount of risk before and after a successful find. Development of 

the oil field is still risky, but not to the same degree and in the same way as before the first 

discovery was made. And once the field has been successfully developed and is simply pumping 

oil, the risks have changed again. Mature products and new products face different risks. 

Here are some examples where companies have exploited the insights of risk 

management to generate a better valuation: 

•	 The oil major BP is considering adding capacity to a natural gas stabilization plant in 
East Asia that takes natural gas piped from offshore, processes it, and delivers a pair of 
end-products: “stabilized gas” and condensate. An alternative design would include a 
complementary liquified petroleum gas (LPG) extraction facility. Adding this facility 
requires some incremental capital investment, and would divert some of the pipeline gas 
to production of this third end-product.  Given the average spread of the LPG price, 
adding this facility doesn’t make any sense—the NPV is negative. But the major benefit 
of adding the facility is the flexibility it provides. The LPG plant can be operated when 
LPG prices are high and closed down when they are low. In order to assess the true value 
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of the incremental expenditure, it is necessary to estimate the distribution of the spread 
and to identify the size of the tail of the distribution when LPG prices are at a sufficient 
premium to justify turning on the plant. This requires carefully modeling the volatile oil 
price process. It also requires estimating an appopriate discount rate to apply to this 
truncated distribution, one that will be consistent with the company’s normal discount 
rate methodology.1 

•	 A pharmaceutical company is a portfolio of pre-product research projects, early stage 
product development and testing, interim product approval and marketing research, and 
management of mature products. The evaluation of R&D funds to the various alternative 
projects requires a differentiated understanding of the risk at the various stages. A study 
by the MIT Program on the Pharmaceutical Industry finds that investors’ required cost of 
capital moves down a “risk-return staircase” as a given project advances through the 
stages of development. The right cost of capital for the early stages of clinical testing can 
be as high as 30%. The floor or bottom step on the staircase is the 10% cost of capital 
required for mature products. The cost of capital observed from financial market data on 
pharmaceutical companies is actually an average of these various costs of capital, 
reflecting the distribution of investments in projects at each of the different 
developmental stages. The changing cost of capital through the stages of a 
pharmaceutical project are not a reflection of changing technical risks of success. The 
risk of success or failure at a given stage for a given drug in development is just the type 
of risk that portfolio investors can diversify away and that will not add to the cost of 
capital. Rather, the changing cost of capital reflects the changing operating leverage 
through time of the project. The early stages of the development process are highly 
levered with respect to the market risks facing the project, and this leverage gears up the 
cost of capital. The MIT study shows how the estimates for the cost of capital at different 
stages are developed.2 

Once management becomes aware of how valuation needs to be adjusted to account for 

complicated patterns of risk, a whole host of management processes and decisions are reshaped. 

Product pricing is affected.  

•	 Bombardier is a Canadian manufacturer of regional aircraft and business jets, rail 
transportation equipment and recreational vehicles, including snowmobiles. The 
marketing department for snowmobiles developed an innovative guarantee to address a 
number of problems. Sales respond powerfully to snowfall, but in most midwestern U.S. 
cities there was often insufficient snow in time for Christmas sales. Moreover, many 
customers are anxious about making a major purchase in the face of risk that they will be 
able to use it right away. So in a number of cities the company offered a $1,000 rebate if 

1 Woolley, Simon and Fabio Cannizzo, 2005, Taking Real Options Beyond the Black Box, Journal of Applied 
Corporate Finance 17(2), 93-98. 
2 Myers, Stewart C. and Christopher D. Howe, 1997, "A Life-Cycle Financial Model of Pharmaceutical R&D", MIT 
Sloan School of Management, Program on the Pharmaceutical Industry Working Paper  #41-97. See also Myers, 
Stewart C. and L. Shyam Sunder, 1991, “Cost of Capital Estimates for Investment in Pharmaceutical Research and 
Development,” Contract report prepared for the Office of Technology Assessment, U.S. Congress, Washington DC, 
and Myers, S. C., and L. Shyam-Sunder. 1996. Measuring Pharmaceutical Industry Risk and the Cost of Capital. in 
Competitive Strategies in the Pharmaceutical Industry. Ed. Robert B. Helms, The American Enterprise Institute Press, 
Washington, D.C. 
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local snowfall was less than half the average of the past three years. While the marketing 
department could forecast the impact of such a guarantee on sales, the problem was to 
estimate its cost. What was the probability of paying the rebates? And what was the price 
of risk? Bombardier didn’t actually make this estimate. Instead, it turned to others in the 
financial market and covered its obligation by purchasing weather derivatives—payments 
based on the snowfall—for every snowmobile it sold. Bombardier’s counterparty at the 
time was Enron —this was back in 1998—and for each snowmobile sold Bombardier 
paid a price ranging between $45 and $400, depending upon the city. So the cost of the 
guarantee was determined by the financial markets and Bombardier’s sales department 
simply had to decide if the expected sales warranted the price to be paid. The guarantee 
was a success, resulting in a 38% increase in sales over the prior year, and Bombardier 
expanded the program to other cities the next year.3 

•	 A local heating oil company delivers oil to residential and commercial customers under a 
variety of terms. The basic contract lets the price of oil delivered float with the market. 
But many residential customers prefer to lock in the price just before the winter heating 
season begins. They sign a contract to take delivery as needed at a fixed price. Other 
customers want security, but don’t like the high price charged for locking in a single price 
throughout the full season. They prefer a contract with a cap and a floor, but accept 
variation in price within that range. How should the company set the fixed price? What is 
a fair level for the cap and for the floor? If the quantity purchased by each consumer were 
fixed, these contracts would mimic simple options contracts sold on the major 
commodity exchanges. But typically the consumer is entitled to these price terms on 
whatever quantity of oil they actually use in their home that season. And the quantity 
consumed obviously fluctuates with the severity of the weather, which in turn is 
correlated to the price level. How should this quantity risk be factored in when setting the 
fixed price to charge customers? 

Operating Decisions and Asset Management 

Better valuation tools also empower management to make better operating decisions and 

manage assets more profitably.  

Here are some examples: 

•	 An asset manager at an integrated oil and gas company is responsible for working up the 
program for development and exploitation of its proven, but undeveloped reserves of oil. 
At current prices, the NPV of development is positive. But the price of oil is very risky 
and could fall dramatically so that the low revenues would not repay the sunk 
development expenditures. Holding the properties undeveloped until the price rises 
further could be the wiser strategy. The value of these properties is really a call option on 
the price of oil. When should this option be exercised? How high does the oil price have 
to be before it makes sense? Solving this development problem requires a sophisticated 

3 Many sales arrangements include warranties and other provisions that can be readily modeled as options. In some 
cases, such as lease agreements, the options are explicit. The value of the cancellation and purchase options in 
automobile lease contracts is estimated in Giaccotto, Carmelo, Gerson Goldberg and Shantaram Hegde, 2007, The 
Value of Embedded Real Options: Evidence from Consumer Automobile Lease Contracts, Journal of Finance 62(1), 
411-445. They show that the penalty provisions included in the lease nullify the value of the cancellation option and 
that the value of the purchase option is equal to about 16% of the market value of the used car. 

page 5 

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

47
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



Chapter 2: How Companies Manage Risk 

understanding of oil price dynamics. It is important to distinguish between short-run, 
transitory price shocks that one can predict will dissipate relatively quickly, and shocks to 
the price that are long-lasting. Important information can be gleaned from the term 
structure of oil futures prices, so that the development decision should depend not just on 
the current price of oil, but on the full term structure. Finally, the asset manager need to 
decide what s/he anticipates about the likely evolution of drilling costs and other costs – 
are they tied to the price of oil or independent of it?4 

•	 The Boeing Company employs risk management financial valuation tools in the 
evaluation of investments in new aircraft designs. The manufacture of new aircraft 
involves many critical stages. At each stage different risks are confronted and the 
development program is either scrapped, delayed, redesigned or continued. Throughout 
the process the company is receiving information, learning about the market and about 
the technology, so that the risk distribution it faces is changing. Moreover, the 
manufacturer often has to choose between different development paths that have different 
risk profiles. The prudent expenditure of scarce development funds requires assessing the 
value of information generated. There are choices to be made in the pace of development 
spending and in the sequencing. Valuing these choices demands a structured model of 
risk. Boeing’s use of a disciplined valuation methodology that accomodates these risks is 
a useful tool in getting managers to be explicit about a range of future scenarios. It avoids 
resort to vague claims of ‘strategic value’ since long-shot game changing designs are 
readily fit into the valuation model.5 

•	 In 2000, Hewlett Packard found itself short of supplies of the flash memory components 
of its profitable laser printers due to a rapidly expanded use of the component in the cell 
phone industry. In order to assure production of its printers, HP entered into a long-term 
contract, but at a higher price. The experience convinced the company to implement a 
Procurement Risk Management (PRM) program to evaluate its choices in negotiating 
supplies, including how much to purchase under contract, at what prices, what sort of 
options to place on future supplies and how large of a premium to pay for the option. HP 
compares the option premium against the cost of maintaining excess inventory as a 
hedge. To implement the PRM the company employs the same type of analytic models 
and software systems that investment banking houses employ at their trading desks. The 
system requires HP to make a careful assessment of the markets for its supplies, to 
understand price dynamics and the likely directions of costs. But it also requires HP to 
understand the internal costs of risk. How much will it lose from a delay in printer 
shipments? What is the value to the company of its inventory?6 

4 There is a large literature on the valuation of oil properties using option pricing tools. In fact, this example inspired 
one of the very first papers on ‘real options’: Siegel, D., J. Smith, and J. Paddock, 1987, Valuing Offshore Oil 
Properties With Option Pricing Models, Midland Corporate Finance Journal 5, 22-30. See also, McCormack, John and 
Gordon Sick, 2001, Valuing PUD Reserves: A Practical Application of Real Option Techniques, Journal of Applied 
Corporate Finance, Winter, pp. 8-13. 
5 Matthews, Scott, Vinay Datar and Blake Johnson, 2007, A Practical Method for Valuing Real Options: the Boeing 
Approach, Journal of Applied Corporate Finance 19(2), 96-106. Curiously, Boeing claims to have a patent on this 
methodology! See also Miller, Bruno and John-Paul Clarke, 2005, Real Options And Strategic Guidance In The 
Development Of New Aircraft Programs, MIT International Center for Air Transportation. 
6 Bartholomew, Doug, 2005, “HP Reinvents, Slowly,“ CFO.com, March 15. (accessed from the web in July 2007). 
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Cash Management and Transaction Hedging 

The Finance/Comptroller/Treasury Office is responsible for managing the short-run cash 

flow of the firm. Uncertainty in the cash inflows and outflows is expensive. The more 

uncertainty, the larger the reserve of cash and other very liquid, low return assets the Treasury 

must maintain. Risk management tools can be used to minimize expensive uncertainty in short-

term cash flow, lowering the amount of working capital the firm requires. These assets can then 

be invested in less liquid investments that yield a higher return. Alternatively, the freed up assets 

are available for major corporate investments or can be returned to shareholders. 

This type of hedging—managing the firm’s short-run cash flow—is called transaction 

hedging. The classic example of transaction hedging is a multinational firm that has made a sale 

in a foreign currency for which payment will not be received until delivery is complete some 

months hence. The firm wishes to lock in its domestic currency income and it does so by selling a 

forward contract on the foreign currency, exchanging future payment of the foreign currency for 

future payment of the domestic currency. 

The right size and structure of a transaction hedge is simplest to assess after the 

underlying transaction has formally been executed. In many cases, however, it is possible to 

anticipate with a reasonable degree of certainty many transactions expected in the near term, and 

the firm may hedge these as well. Most natural resource extraction companies can predict a 

minimum quantity of production within a term of a number of months or a year. Because these 

sales have not yet been closed, these sales will be made at whatever turns out to be the market 

price in the months ahead. Over a longer term the company might want to adjust its production in 

response to changes in the market price. But in the near term, the volume of production may not 

vary significantly and the firm simply hedges to reduce the risk of this near term cash flow. A 

natural gas producer sells forward or futures contracts on its expected production for the next six 

months. An agricultural commodity producer may similarly sell forward some portion of its 

expected harvest. A livestock company may sell forward some fraction of the animals it expects 

to bring to market.  

Users of commodities may do the same. Petrochemical refiners may buy forward a 

portion of the crude oil used to feed their operations over the coming months. Multinational 

companies may buy currency forward to lock in the domestic currency price they pay on some of 

their supplies. Each of these is a case of transaction hedging. 
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Hedging transactions is very different from supply management or product pricing, 

because hedging is a purely financial action. A transaction hedge does not generate delivery of an 

input or an output. 

Although transaction hedging is the simplest form of hedging, occasionally things don’t 

work out as planned. 

•	 During the winter of 1995 and 1996, several US natural gas producers with fields in east 
Texas – including Apache, Cabot Oil & Gas, Enserch, Sonat, TransTexas Gas and Union 
Pacific Resources Group – found that they had rung up big losses on the hedges they had 
sold on the New York Mercantile Exchange’s natural gas futures contract. The NYMEX 
contract is based on delivery of gas into the Henry Hub in Louisiana, near the starting 
point of major pipelines heading up the east coast. The losses stemmed from an 
unprecedented run-up in the futures contract price following a surprise shortage of gas in 
the northeast US. Unfortunately for these companies, however, prices in east Texas had 
not increased the same amount since east Texas production traveled up a different set of 
pipes leading to the US midwest, and the price spike had been localized exclusively to the 
northeast. So the losses on the hedges were not matched by gains on the underlying sales, 
and the companies found themselves scrambling to cope with the cash drain. The hedges 
that were supposed to protect the companies from surprising cash shortfalls had suddenly 
created a cash shortfall. The companies had not anticipated that such a large differential 
between east Texas and Louisiana was possible, and going forward they needed to adjust 
their hedge ratios to accommodate the danger. 

Liability Management 

On a longer time frame, the firm also worries about risk exposure created by the debt it 

has issued. Some companies attempt to structure their liabilities to match their assets on various 

dimensions. For example, companies with long-lived assets may be more willing to issue long-

term debt, while companies in a high asset turnover business will choose shorter-term debt that 

turns over more often. Companies with tangible assets may be willing to borrow more.   

Companies also try to match the currency denomination of their debt to the currency of 

their revenues, avoiding the mismatch in cash flow that can arise if the exchange rate quickly 

falls. This matching can be done either by issuing the debt in the relevant currency, or by issuing 

the debt in one currency and supplementing the debt with a hedge. The hedge could be a long-

term swap of currencies, or it could be a dynamic portfolio of futures on the two currencies.  

An interesting example of liability risk matching is the issuance of commodity linked 

debt by companies who mine and sell the commodity. 

•	 Freeport McMoRan is one of the world’s largest producers of gold. It operates the 
Grasberg mine in the Papua province of Indonesia. In the early 1990s it wanted to expand 
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the mine from 52,000 metric tons or ore per day to 90,000 tons, at a cost of $545 million. 
A second expansion to 118,000 metric tons would cost even more. The company was 
already highliy levered. In 1990 its book leverage ratio was 66%. Between 1991 and 
1993 it issued $157 million in long-term bank debt, $219 million in LYONs, a 
specialized debt instrument with an equity option, $560 million in convertible preferreds, 
and $174 million in equity. The company was constrained by a number of debt covenants 
and probably had no more capacity to issue traditional debt. In August 1993, however, 
the company issued a gold note. Both the quarterly dividend and the principal value of 
the note were indexed to the price of gold – if the gold price went up, the company would 
pay a larger dividend, and ultimately a larger principal payment, and vice-versa. The 
company issued a second gold linked note in January 1994 and a silver note in July 1995. 
The total raised on the three issuances was $450 million. By linking the payments on the 
debt to match the risk profile of the company’s underlying production, the company may 
have expanded its debt capacity and made the expansion possible.7 

Interest rate risk is also an important element of this long range liability risk 

management. Smaller companies often find it easier or cheaper to borrow directly from banks 

than to borrow by issuing a bond. But bank debt is typically floating rate. Many companies use 

the interest rate swap market in order to convert their floating rate bank debt into a fixed rate 

exposure. 

Not all firms may be trying to lower their risk when managing their liabilities. Some may 

actually be trying to play the market, using their balance sheet to make a bet on the direction of 

interest rates – WalMart, for example. A recent study found evidence that the corporate use of 

interest rate swaps seems motivated by the desire to ‘ride the yield curve’ – i.e., benefit in the 

short run from low short run interest rates and avoid, in the short run, the higher fixed rate – and 

that WalMart may be a prime example. “… at the end of Wal-Mart’s 2001 fiscal year, during 

which the yield curve was inverted on average (specifically the average 1-year Treasury yield was 

higher than the average 10-year Treasury yield by 9.5 basis points), they had swapped only 3.9% 

of their debt from a fixed to a floating interest rate exposure, resulting in an overall floating debt 

exposure of 18.7%. During the 2002 fiscal year, the average Treasury yield spread (the 10-year 

Treasury yield minus the 1-year Treasury yield) had risen to 1.75% and Wal-Mart 

commensurately increased their use of pay-floating interest rate swaps to 17.3% of debt, bringing 

25.3% of their debt to a floating exposure. Finally, during the 2003 fiscal year, the Treasury yield 

spread had risen further to an average of 2.59%, and Wal-Mart again increased their use of pay-

floating interest rate swaps to 32.6% of total debt, leaving 40.8% of their debt with a floating 

exposure. At the culmination of these swap activities, Wal-Mart noted in their 2003 annual report 

7 Chidambaran, Fernando & Spindt, 2001, Credit enhancement through financial engineering: Freeport McMoRan’s 
gold-denominated depository shares Journal of Financial Economics 60, 487-528. 
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that “interest costs on debt and capital leases … as a percentage of net sales [decreased] 0.17% 

when compared to fiscal 2002.” In fact, their interest expense fell by $269 million (18.5%) even 

though their total debt increased by $3.5 billion (16.1%).”8 

Financial Policy and Strategic Management 

A company’s financial needs are dynamic and respond to changes in the key risk factors 

shaping the company’s cash flow. The changing marketplace for its products has repurcussions 

for the company’s investments in future product development. Some products reach maturity and 

require little incremental investment and the product margin is free cash flow to the firm. Other 

product lines enter into a stage of transition and face new competitive pressures, so that additional 

investments in those lines are a drain on free cash flow. Changes in macro variables such as 

exchange rates, interest rates, commodity prices shape the timing of these developments and the 

size of the cash flow freed up or the investments demanded. 

The company’s financial policy, therefore, needs to be dynamic. The policy needs to be 

designed in anticipation of these risky developments and cash flow needs. Risk management is 

about shaping the company’s relationship to external capital markets through time and in 

response to these exogenous factors. A company may wish to tailor the dynamic risk profile of its 

sources of cash so that they match the company’s strategy and match the risk profile of its 

investment plans, or so that they give the company a competitive boost when it is most valuable 

against its competitors.  

The pharmaceutical firm Merck noticed that it was significantly exposed to currency risk. 

It had a mismatch between the currencies in which it earned its revenues and in which it paid its 

costs. Currency risk in and of itself was not Merck’s concern, however. It’s shareholders could 

absorb this risk as a part of their overall portfolios. But in studying it’s past behavior, Merck took 

note of the fact that fluctuations in the dollar value of earnings had been translated into its 

investment decisions. Low earnings from a strong dollar meant a cuback in research and 

8 Chernenko, Sergey, Michael Faulkender, and Todd Milbourn, 2006, Why are Firms Using Interest Rate Swaps to 
Time the Yield Curve?, Working Paper. This type of speculation appears to be quite widespread. Faulkender studied 
133 firms in the chemical industry, analyzing 275 debt issuances over a period six years from 1994 through 1999, and 
finds that firms are more likely to choose floating rate debt if the yield spread is large (i.e., the short rate is below the 
long rate. The data incorporates the exposure at issuance, but including any swapping of exposure from fixed to 
floating or vica-versa. A one standard deviation in the yield spread, 44.5 basis points, increases the probability of 
floating from 30% to 41%.  
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development spending. Merck decided this was hurting its value. It needed to manage its foreign 

exchange risk in order to protect its R&D investments and the future growth value of the firm.9 

Companies often take extreme opposite positions on the contribution hedging can make 

to shareholder value. Famously, many small gold mining companies believe that many of their 

shareholders own the shares in order to gain exposure to gold price risk – the so-called ‘gold 

bugs’. These companies don’t want to hedge gold price risk because it will drive away a sizeable 

clientele for their stock. Others in the industry view hedging as essential to their growth strategy. 

During the ealy 1990’s the two largest North American producers pursued diametrically opposed 

strategies: Homestake Mining vociferously proclaimed its decision to remain exposed, while 

American Barrick advertised how its hedging strategy enabled its swift expansion. The different 

strategies could reflect the two managements’ different assessments of the relevant factors. Or, 

the two companies may have faced very different strategic situations that called for different 

solutions.10 

Having sampled a broad range of risk management problems, we now turn to providing a 

more comprehensive picture of whether and how firms manage risk. 

2.3 Evidence on How Firms Manage Risk 

Evidence on how firms manage risk comes in several different forms. Knowledge of 

cases such as those discussed above is one form. A broad acquaintance with the diverse practices 

of various companies is certainly an important perspective on the question of how firms manage 

risk. A second form is a survey about specific practices. A survey can be conducted through a 

questionnaire, or by analyzing corporate financial reports. Surveys have been made about the 

capital budgeting tools firms use – for example, do they limit themselves to traditional DCF, do 

they employ the Real Options method? Surveys have also been made about whether and how 

companies used derivative securities for hedging exposures. In fact, recently adopted accounting 

rules (starting in the 1990s) require companies to disclose information about their portfolios of 

derivative securities, and so this data provides a window on companies’ hedging activities. A 

third form of data is the indirect empirical evidence that identifies how risk management practices 

9 Lewent, Judy C. and A. John Kearney, 1990, Identifying, Measuring, And Hedging Currency Risk At Merck, Journal 
of Applied Corporate Finance 2(4), 19-28. 
10 An early paper on hedging in the gold industry is Tufano, Peter, 1996, Who Manages Risk? An Empirical 
Examination of Risk Management Practices in the Gold Mining Industry, Journal of Finance 51(4), 1097-1137. A large 
literature has followed. 
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impact other observable variables, such as market values of certain assets or the operating actions 

of firms. 

Many, many interesting analyses of firm risk management have been published. We 

review just a few of these here. 

Case Studies 

Gregory Brown conducted a very detailed case study of foreign exchange risk 

management at a large US multinational industrial firm with more than $10 billion in sales.11 He 

spent three months in the Spring of 1998 in the treasury department of the company, examining 

each of the company’s foreign currency trades, observing the company’s decision making and 

operations, and interviewing management. The company had foreign exchange derivatives 

written on 24 currencies. The notional value of foreign exchange derivatives at year end was 

approximately $3 billion, and the notional value of transactions made during the year was over 

$15 billion. Foreign exchange hedging is handled by a management team of 4 persons with a total 

of 11 full-time employees and at an administrative cost of about $1.5 million, with roughly half 

the cost being employee compensation. Transactions costs, usually in the form of bid-ask spreads, 

average $2.3 million, annually. 

The firm’s hedging focused on a very short horizon of less than a year. The company 

maintains a set of maximum and minimum hedge ratios for transactions by quarter horizon as 

follows: 

11 Brown, Gregory, 2001, Managing Foreign Exchange Risk With Derivatives, Journal of Financial Economics 60, 
401–448. 
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Expected time to exposure Minimum Hedge Maximum Hedge 
Current quarter 60% 90% 
1 quarter 40% 90% 
2 quarters 25% 85% 
3 quarters 0% 85% 
4 quarters 0% 85% 

Hedging exposures more than four quarters out was possible only with special approval. Similarly 

exceptions could be made to the hedge ratio bounds with special approval or under specified 

circumstances. 

 Reducing the volatility of a firm’s cash flow is often thought to be the major role of 

hedging, and so Brown analyzed the impact of the firm’s hedging on this variable. He had access 

to the full transaction level detail on the company’s portfolio, and so could presumably measure 

the impact of the firm’s hedging better than many other studies which attempt to do the same 

analysis using the courser set of information available in financial statements. Brown found that 

hedging reduced the volatility of annual cash flow and earnings by approximately 10%. In dollar 

terms, this amounted to a reduction in annual changes of about $4 million on mean earnings of 

$170 million – a surprisingly low number given the cost of running the program. 

Perhaps the most important finding in Brown’s study is the fact that foreign exchange 

risk management was primarily an element of the company’s short-run budgeting and planning 

function. The risk management process is focused on developing a set of short-run exchange rates 

that everyone must employ in planning and evaluating short-run decisions – setting annual 

budgets, sales targets etc. Foreign business units use a treasury forecast of their foreign exchange 

exposure together with the hedge rate in developing their business plans. “A treasury training 

manual states, `the primary currency risk management directives are (1) to increase the certainty 

of operating margins by supporting planning and pricing decisions with expected rates and by 

hedging forecasted exposures and (2) to reduce negative impacts from currency movements on 

competitiveness by continuously managing forecasted transactions and by providing competitive 

information to senior management.´ ” 

Surveys 

As the sketch of risk management problems opening this chapter suggests, the use of 

derivatives is only one element of risk management at corporations. But since derivatives are 

clearly an important element of active financial management of a firm’s exposures, observations 
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about how they are used are important. Studies quantifying the use of derivatives can be broken 

into two groups. First, are those which study use by a broad sample of companies across many 

industries and focusing on portfolios of foreign currency and interest rate derivatives. Since many 

types of firms are exposed to exchange rate and interest rate risk, it makes sense to cast the net 

wide and include companies from various industries. Second, are those which focus on 

companies in a single industry exposed to a common commodity price risk for which there exist 

tradeable financial securities. For example, in North America there are many companies whose 

primary business is mining gold, and the price of gold is a clear and dominant risk for the revenue 

of these companies, and gold futures and many other related financial instruments are readily 

available. Similarly, there are many oil producing firms with revenues tied to the price of oil, and 

other industries, such as airlines, for which fuel is a major operating cost. The oil futures and 

options markets are among the deepest in the world, and so analyzing the hedging practices of 

firms on both sides of the oil price seems natural. Agriculture is another industry for which one 

might extract some lessons by observing how firms make use of derivatives, especially since 

agricultural commodities played a central role in the original development of organized futures 

and options exchanges. 

To give a very broad summary of the results, we can say that: 

•	 Derivative use is focused equally on foreign currency and interest rate risk and to a 
significantly smaller degree on a few key commodities such as oil, natural gas, and 
metals. 

•	 Aggregate exposures currently hedged by these financial portfolios seem relatively small. 
Hedging is focused on relatively short maturities, although for foreign exchange and 
interest rates, the maturities can go out to a few years. For other risks the focus is on one 
to three years at most. 

•	 There is a great diversity in financial hedging activities. A few firms hedge a lot, while 
many firms do not hedge at all. Firms often change their financial hedging strategies 
markedly in time. Larger companies make more use of derivatives, as it is costly to set up 
a hedging capability. 

•	 There is some evidence that the use of derivatives is tied to identifiable features of the 
firm’s business or financial structure, but this is still a murky area. 

•	 The use of financial derivatives is clearly growing.  

Foreign Currency Derivatives 

In a study of 720 large U.S. corporations, approximately half of which have foreign sales 

accounting for more than 10% of total sales, and reporting financials from 1990 through 1995, it 

was found that approximately 37% of the total population of firms had some amount of foreign 

page 14 

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

56
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



Chapter 2: How Companies Manage Risk 

currency derivatives (futures, options and swaps). The percentage increases from 32% in 1990 to 

40% in 1995. If the sample is restricted to just those with firms with foreign sales, the percentage 

of those using derivatives is higher, 60%, growing from 55% to 64% between 1990 and 1995. 

The amount of derivatives used also increases from an average of $105 million in notional 

principal to $279 million, measured across all firms. 12

 Average 1990-1995 1990 1995 
All Firms 37% 32% 40% 
Foreign Sales > 0 60% 55% 64% 
Foreign Sales = 0 15% 
Average $ Notional $105 million $279 million 

Interest Rate Risk 

A study of 2,600 non-financial corporations and their financials in the years 2000 and 

2002 found that 500 reported using derivatives in 2000 and more than 600 in 2002 — i.e., 

between 20 and 25%.13 We can see how diverse was the portion of interest rate risk hedged by 

reproducing this table from the study: 

 # obs. 10th 
Swaps as a Fraction of Total Debt* 

25th Median 75th 90th 

2000 
Pay-floating 88 2% 4% 16% 31% 47% 
Pay-fixed 369 -5% -14% -28% -51% -83% 
No direction 15 
Unknown 25 

2002 
Pay-floating 201 5% 11% 18% 34% 48% 
Pay-fixed 359 -5% -14% -32% -60% -97% 
No direction 23 
Unknown 33 

* Notional value of pay-floating interest rate swaps minus the notional value of pay-fixed interest 
rate swaps, caps and collars, as a percent of total debt. 

12 Allayanis, George, and James P. Weston, 2001, The Use of Foreign Currency Derivatives and Firm Market Value, 
Review of Financial Studies 14(1), 243-276. In this study large firms are defined as those with more than $500 million 
in sales. A number of firms not reporting any foreign sales also report using foreign currency derivatives—15%. Some 
of these firms may have had exposures to currency movements due to the use of imported goods as inputs or due to 
competition from imports.  

13 Covitz, Daniel, and Steven A. Sharpe, 2005, Do Nonfinancial Firms Use Interest Rate Derivatives To Hedge? 
Working Paper, Capital Markets Section, Board of Governors of the Federal Reserve System. 
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According to the study, larger firms are more likely to use interest rate derivatives: 

derivatives use by size declines from 43%, 28% to12% in 2000 and from 57%, 36% to 15% in 

2002. Likewise, higher rated firms are more likely to use derivatives: falling by rating category 

from 43%, 38%, 28% to 10% in 2000 and from 58%, 53%, 30% to 12% in 2002. Although large 

and highly rated firms appear to use derivatives more, the net effect of derivatives on interest rate 

risk appeared to be greatest for those small, low rated firms who used them. Non-users tended to 

be companies who had borrowed fixed. Among users of interest rate derivatives, the situation is 

very different as between large and highly rated companies (over $5 billion in assets, and A rated 

or above) and small and poorly rated companies (under $1 billion in assets, and BB rated or 

lower, including unrated). For large and highly rated companies there was no discernable pattern 

of use. Smaller and lower rated firms are more likely to have to turn to banks for credit, as 

opposed to accessing the bond market. And banks lend short-term and at variable interest rates. 

Therefore, firms accessing banks and getting variable rate loans turn to the swaps market to 

convert to fixed rate. Before accounting for their derivative use, these smaller and lower rated 

firms had a much larger pay-floating exposure than the larger and more highly rated firms, but 

after accounting for their derivative use the net position of the two groups was indistinguishable.  

A study of small, credit constrained firms, shows that these companies consistently prefer 

fixed-rate loans, and those companies in industries with a greater sensitivity to interest rate 

shocks are more likely to use fixed rate loans. When these small companies use adjustable rate 

loans, it is because that is what the market is making available to them – i.e., it is a supply-side 

phenomenon, not a demand-side one.14 

Earlier in this chapter, we cited a study by Chernenko, Faulkender and Milbourn (2006) 

that found firms using the interest rate swaps market to ride the yield curve. A closely related 

study by Faulkender found this type of speculation to be quite widespread, focusing on an 

analysis of 133 firms in the chemical industry with 275 debt issuances over a period six years 

from 1994 through 1999. He finds that firms are more likely to choose floating rate debt if the 

yield spread is large – i.e., the short rate is below the long rate.15 This appears to argue that firms 

choose floating in order to ride the yield curve, i.e., benefit in the short run from low short run 

interest rates and avoid, in the short run, the higher fixed rate. The study also finds that (1) there 

14 Vickrey, James, 2005, How and Why Do Small Firms Manage Interest Rate Risk? Evidence from Commercial 
Loans, Federal Reserve Bank Working Paper. 
15 Faulkender, Michael, 2005, Hedging or market timing? Selecting the interest rate exposure of corporate debt, Journal 
of Finance 60, 931-962. 
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is no correlation with the firm’s cash flow exposure to interest fluctuations, but that (2) during 

economic downturns firms are less likely to choose floating – i.e., they look for the safety of fixed 

to reduce their exposure. The former result is interpreted as arguing against firms using interest 

rate exposure on their debt to hedge interest rate exposure on their assets. The latter finding is 

interpreted as suggesting that firms respond to the increased cost of interest rate risk, i.e., the 

potential probability of default and costs of distress. 

Gold Producers 

The hedging practices of the North American gold mining industry have received a great 

amount of attention and analysis. A study by Peter Tufano of HBS analyzed hedging by 48 firms 

using quarterly data from the four year period 1990-1993.16 Companies in the industry regularly 

provide detailed information about their use of a wide array of financial instruments including 

standard forward, futures and options contracts as well as less familiar tools such as spot deferred 

contracts, gold loans and gold swaps. The study took advantage of a database of hedging 

positions compiled by an equity analyst following the industry. One of the most interesting facts 

to emerge is the great diversity in hedging practices. Defining a company’s quarterly hedge 

position (delta) as the ratio of its effective financial short position (e.g., sales of gold forward) to 

its forecasted production.17  In this study, the data includes hedges with a horizon of three years 

and as well as forecasted production within three years. This quarterly hedge ratio is then 

averaged for each company over the sixteen quarters studied.  

Tufano’s figures reveal that 14.6% of the firms did not hedge at all, i.e., sold all of their 

output at the spot price, while 16.8% of the firms hedged 40% or more of their production. The 

median hedge ratio was 22.9%. In no case did a firm use its financial portfolio to increase its 

exposure to gold prices, although in at least one case a firm did have a hedge ratio for a single 

quarter of 146%. The main variable that Tufano finds to provide at least a partial explanation for 

the different hedge ratios is managerial stock holdings. When management owns more stock and 

so is very exposed to gold price risk, the company hedges more. However, when management 

owns more options which would benefit from volatility, the company appears to hedge less.  

16 Tufano, Peter, 1996, Who Manages Risk? An Empirical Examination Of Risk-Management Practices In The Gold 
Mining Industry, Journal of Finance 51, 1097–1137. Later studies include… 
17 The delta is a sophisticated measure that takes into account the value sensitivity of option contracts that may be in or 
out of the money and that have a greater or lesser time to maturity. The precise meaning of delta will be given later in 
the text. 
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As we will see, the high variability in the size of hedging by different firms is a constant. 

There is little unanimity about the causes of this. It remains an important puzzle. 

Oil and Gas Producers 

Haushalter studied 100 independent oil and gas producers and their hedging activity 

during the years 1992-1994.18 He, too, finds the amount of hedging is highly variable. 

Approximately half of the firms did not hedge any production. Among those that did hedge, the 

average amount hedged was between 24% (median) and 30% (mean) of one year’s production, 

although some hedged more than 70% and one hedged 90%. There seems to be more hedging in 

the gas portion of the industry than the oil portion. The most widely used hedging tools were oil 

price swaps, followed by fixed price contracts, followed by forwards and futures contracts. 

Options were used by a minority of hedging firms—10.5%.  Interestingly, even within such a 

short period of time, companies change their hedging from year to year so that the correlation 

coefficient between the fraction of production hedged in 1992 and the fraction hedged in 1994 is 

only 0.582. Larger companies are more likely to have some kind of hedging program in place, 

although size does not explain the amount of hedging. Companies with more debt and who are 

financially constrained hedge more. Haushalter’s results on managerial stock ownership and 

option positions are not entirely consistent with Tufano’s results for the gold industry: greater 

option positions do lead to less hedging, but so do greater stock positions. Finally, a key 

determinant of hedging was geographical basis risk: hedging is more prevalent among companies 

whose production is located primarily in regions where prices have a high correlation with the 

prices on which exchange-traded derivatives are based. For these companies the exchange-traded 

derivatives are more likely to be an effective hedge.  

Jin and Jorion studied 119 U.S. oil and gas producers and their hedging activity during 

the years 1998-2001.19 Roughly 1/3 of the sample (measured in firm years) is engaged in hedging 

both oil and gas, and 1/3 in hedging neither. The remaining 1/3 hedges either oil alone or gas 

alone. Most of the sample, 92 out of 119 firms, reported at least some hedging activity in at least 

18 Haushalter, David, 2000, Financing Policy, Basis Risk, And Corporate Hedging: Evidence From Oil And Gas 
Producers, Journal of Finance 55, 107–152. In limiting the sample exclusively to firms primarily engaged in oil and gas 
production, the study excludes from the sample firms more popularly thought of as oil firms—such as Exxon and 
Chevron—which are also engaged in refining and marketing among other things. The pool of firms is therefore smaller 
than what one might casually think of as “the oil industry.” 
19 Jin, Yanbo and Philippe Jorion, 2006, Firm Value and Hedging: Evidence from U.S. Oil and Gas Producers, Journal 
of Finance 61, 893-919. Compared to Haushalter, this study takes advantage of more detailed risk disclosures required 
by the SEC in 1997. As with Haushalter, this sample excludes the large oil majors. 
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one year; 47 reported oil hedging in each year and 68 reported hedging gas in each year. Out of 

324 firm years with oil exposure, fewer than half, 146, hedge oil. Among hedging firms, the mean 

oil hedge ratio was 33% of next year’s oil production and 4% of oil reserves: the median values 

were 24% and 2%. No firm had a negative ratio; i.e., companies did not speculate, but used 

derivatives to reduce their exposure. Out of 325 firm years with gas exposure, slightly more than 

half, 174, hedge gas. Among hedging firms, the mean gas hedge ratio was 41% of next year’s gas 

production and 5% of gas reserves: the median values were 33% and 4%. No firm had a negative 

ratio. Hedging firms are much larger than non-hedgers—on average, two to three times the size.20 

Airlines 

The airline industry represents a nice counterpart to the oil and gas producing industry 

since for airlines the price of jet fuel is a major cost of production—approximately 14% of 

revenues. Carter, Rogers and Simkins studied the hedging strategies of 28 US and US based 

airlines over the period of 1992-2003.21  The average hedge ratio, comparing financial securities 

locking in the price of fuel with one year’s consumption, was 15%. But this ratio varied between 

0% for several firms, to 80% for Southwest Airlines. Ten of the 28 airlines—more than one-

third—did not hedge in any of the years. The major airlines were the most likely to hedge, and the 

smaller airlines the least likely.  

Southwest Airlines considered its hedging strategy to be integral to its competitive 

strategy. The 2005 10K report trumpets the company’s successful perfromance: “This 

performance was driven primarily by strong revenue growth, as the Company grew capacity, and 

effective cost control measures, including a successful fuel hedge program.” And, in the words of 

Scott Topping, Southwest’s vice president and treasurer, “Fuel hedging will continue to play a 

strategic role in the industry and be a potential source of competitive advantage.”  

20 See also Chang Dan, Hong Gu and Kuan Xu, The Impact of Hedging on Stock Return and Firm Value: New 
Evidence from Canadian Oil and Gas Companies, Working Paper, 2005. “In this paper we analyze the impact of 
hedging activities of large Canadian oil and gas companies on their stock return and firm value. Differing from the 
existing literature this research pays particular attention to possible nonlinear payoffs of hedging activities, which may 
not be fully revealed in the traditional linear framework. By using generalized additive models, we find that the factors 
that affect stock return and firm value are indeed nonlinear. The large Canadian oil and gas firms are able to hedge 
against downside risk induced by unfavorable oil and gas price changes. But gas hedging appears to be more effective 
than oil hedging when downside risk presents. In addition, oil reserves tend to have a positive (negative) impact on 
stock returns when the oil prices are increasing (decreasing). Finally, hedging, in particular hedging for gas, together 
with profitability, leverage and reserves, has a significant impact on firm value.” 
21 Carter, David, Daniel Rogers, and Betty Simkins, 2006, Does Hedging Affect Firm Value? Evidence from the U.S. 
Airline Industry, Financial Management 35, 53-86. The results of this study have been retold in slightly more popular 
form in Carter, David, Daniel Rogers, and Betty Simkins, 2006, Hedging and Value in the U.S. Airline Industry,” 
Journal of Applied Corporate Finance 18(4), 21-33. 
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Carter et al. (2006) also present some insight into the structure of a hedging program with 

an illustration from Lufthansa which shows how the hedge ratio and the instruments used vary 

with the horizon of the exposure being hedged. “Lufthansa hedges up to 90% of its planned fuel 

requirements on a revolving basis over a period of 24 months ahead.  …[B]eginning 24 months 

into the future, they start hedging 5% of their requirements using Brent Crude Oil Collars each 

month, incrementally increasing the level to 90% at seven months into the future. To minimize 

basis risk (i.e., the price difference between crude oil and kerosene), Lufthansa also hedges using 

crack spread collars. A crack spread collar involves the use of a pair of options (such as buying a 

call option and selling a put option where the hedge locks in a price range) on the crack spread 

(the difference in value between crude oil and the products such as kerosene refined from it). 

Since hedging kerosene for longer periods is expensive, Lufthansa combines the hedging of crude 

oil with short-term hedging of the crack spread. Lufthansa starts implementing the crack hedging 

strategy six months ahead at a monthly rate of 7.5%. As a result, 45% of basis risk is hedged 

using crack spread collars by the time the fuel is used. 

Fingerprint Evidence 

In addition to individual case studies on how companies manage risk and how broad 

samples of companies use derivative securities, there are a miscellany of studies assessing other 

evidence of the types of risk management being discussed in these lectures. Think of this as a 

forensic exercise: identifying the fingerprint of risk management.  

The first class of studies analyzes whether the market price of certain assets appears to 

reflect the elements of value highlighted by sophisticated risk evaluation or whether a less 

differentiated cash flow valuation appears to do the trick. For example, Quigg studied real estate 

transactions in Seattle between 1976 and 1979, including 3200 developed and 2700 undeveloped 

investment properties. She calculated an ‘intrinsic value’ (aka a simple DCF) for each 

undeveloped property and also a valuation that recognized the highly risky upside in undeveloped 

properties (i.e., the “option value”). She found that market prices for the undeveloped properties 

contained a premium above the value estimate made using the DCF, and the market price was 

better predicted by a model that recognized this option value. According to her findings, 6% of 

the market price was an option premium, with a range of 1%-30%.22 

22 Quigg, Laura, 1993, Empirical testing of real option-pricing models, Journal of Finance 48, 621-640. 
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Berger, Ofek and Swary studied the market value of a large sample of publicly traded 

companies with data between the years 1984 and 1990. Using analyst forecasts of earnings, they 

calculate a naïve present value of cash flows. They also calculate a more sophisticated value that 

recognizes how the ability to liquidate assets of the firm offers some protection on the downside – 

the abandonment option. The calculation is based off of key line items of each company’s balance 

sheet and an estimate of the value of these items in liquidation. They find that the market value of 

the companies are better explained by the more sophisticated – i.e., real option – model of value 

as opposed to the naïve present value of cash flows. 23 

A second class of studies attempts to identify the lessons in risk management not in the 

prices themselves, but in the asset management decisions of management. For example, Moel and 

Tufano analyze the opening and closing decisions of 285 North American gold mines during 

1988-1997. They focus on “economic” opening and closing decisions – i.e., those not related to 

factors such as exhaustion of the mine or a strike, and which therefore are likely to have been 

motivated by movements in the price of gold and the profitability of extraction. As we will show 

later, the insights of risk management change the recommended mine management rules – how to 

make open and closure decisions contingent on movements in the price of gold. They found a 

number of patterns in the opening and closing decisions that are inconsistent with the simplistic 

DCF model and better explained by a decision model that recognizes the complex risk issues at 

hand.24 

Dikos and Thomakos (2007) document how investments in the oil tanker market matched 

against charter rates appear inconsistent with a simplistic DCF model and instead reflect the 

option to wait and delay investment until a later date, a key risk management concept for 

investment decisions.25 

A third type of study looks for “natural experiments” where something is exogenously 

changed, either in the risks facing the firm or in the marketplace for risk instruments. The 

researchers then attempt to use this sudden change to identify how companies and managers 

adjust their risk management behavior. An interesting example is a study by Gron, Beatty and 

23 Berger, Philip G., Eli Ofek and Itzhak Swary, 1996, Investor Valuation of the Abandonment Option, Journal of 
Financial Economics 42, 257-287. 
24 Moel, Alberto and Peter Tufano, 2002, When Are Real Options Exercised? An Empirical Study Of Mine Closings, 
Review of Financial Studies 15(1), 35-64. 
25 Dikos, George N., and Dimitrios D. Thomakos, 2007, Specification and Estimation of the Real Options Markup: The 
Case of Tanker Markets, MIT Working Paper. 
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Jorgenson of the product liability market following the product liability crisis of 1985-86. During 

these two years the price of product liability insurance increased so dramatically that these 

researchers use the event as a sort of natural experiment. Not only did the price rise, but insurers 

lowered coverage limits and charged higher deductibles. The study’s authors identify 55 

companies who had been insured prior to the dramatic price increase, and follow them through 

the subsequent years to observe how they respond and what determines the different responses. 

As certain theories about the interaction between risk management and capital structure would 

predict, the firms who were most likely to stop purchasing product liability insurance and bear the 

risk themselves were firms with no debt or otherwise fewer financing constraints. Similarly, the 

researchers find that when management holds more options, especially out-of-the-money options 

the firm is more likely to stop purchasing the higher priced insurance. Perhaps most interestingly, 

the authors document that firms who continue to purchase insurance appear to otherwise adjust 

their behavior so that the underlying business reflects more risk relative to those who do not 

continue purchasing the insurance.26 

If there are studies that show the irrelevance of risk management, … well, … you 

wouldn’t expect to read about them in these notes, would you? 

26 Beatty, Anne, Anne Gron, Bjorn Jorgensen, 2003, Corporate Risk Management: Evidence From Product Liability, 
Working Paper. Published in Journal of Financial Intermediation. 

page 22 

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

64
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN


	MB3701.pdf (p.1-27)
	MB3702.pdf (p.28-41)
	MB3703.pdf (p.42-64)

