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tssues. When the interest rate and exchange rate exposures reported m Table 5 are included as 

independent variables, their coefficients are generally negative and marginally significant, 

suggesting that fmns with greater exposure to interest rates and exchange rates have lower 

derivatives intensity. However, none of the other results are altered when these variables are 

included. 

[Table 9] 

5. Summary and conclusions 

In this paper, we examme the hypothesis that fmancial derivatives are an economically 

important component of corporate risk management While previous research explores whether 

the corporate use of derivatives is consistent with theories of hedging, none of the previous 

studies documents large-sample evidence on the magnitude of a firm's risk exposure hedged by 

the financial derivatives. Absent such evidence, it is difficult to assess the importance of 

corporations' fmancial derivatives portfolios in managing risk 

For a random sample of 234 large non-fmancial corporations, we present detailed 

evidence on the cash flow and market value sensitivities of financial derivative portfolios to 

extreme changes in the underlying assets ' prices. That is, for simultaneous extreme changes m 

interest rates, exchange rates, or commodity prices, we estimate (i) the dollar amount of cash 

flow that a firm would derive from its derivatives portfolio; and (ii) the change in the market 

value of the firm 's derivatives portfolio. The median (75th percentile) firm's cash flow sensitivity 

to extreme changes in the underlying assets ' prices is $15 ($85) million, and the market value 

sensitivity is $31 ($129) million. For most of the sample ftrms, these cash flow and market value 

sensitivities are small relative to the magnitude of traditional measures of economic exposures, 

or operating and investing cash flow measures. For example, the median ftrm holds derivative 

securities that, even under very generous assumptions, could hedge only 3% to 6% of its 

aggregate interest-rate and currency exchange rate exposures. Our inferences in this respect are 
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broadly consistent across a variety of economic measures that capture different aspects of fnms 

risk exposures. 

Our results suggest that the magnitude of the derivatives positions taken by most fnms is 

economically small in relation to their typical risk exposures. Maintaining an economically small 

derivatives program is potentially consistent with fums: i) using derivatives to ''fine tune" their 

overall risk-management program that likely includes other means of hedging (e.g., operational 

hedges through diversified manufacturing sites), ii) making decentralized decisions on 

derivatives use (e.g., divisional decision making) for internal budgeting or performance 

evaluation putposes, or iii) usmg derivatives for putposes other than risk-management (e.g., to 

speculate on asset prices). 
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Appendix A 

Intel Corporation, Footnotes to Financial Statements for 1997 

Derivative financial instruments 

Outs t a ndi n g noti ona l amoun t s f o r der i vat i v e fin ancial ins t rumen t s a t fis cal y e a r-ends 
wer e a s follows : 

I n mil l i ons ) 1 9 97 1 9 96 

Swa ps h edgi n g inv estments i n debt secu r it i e s $ 2 ,017 $ 900 
Swa ps h edgi n g inv estments in e qui ty s e curit ies $ 6 04 $ 91 8 
Swa ps h edgi n g debt $ 155 $ 456 
Cu r rency forward c ont racts $ 1 ,72 4 $ 1 , 49 9 
Cu r ren c y opt i ons $ 5 5 $ 94 
Option s hed g i ng investment s 

l n ma r keta b l e equity s ecu r i t i es $ $ 8 2 

Wh i le t h e cont r act or notion a l amounts p r ovi d e one me a s ur e of the v o lume of the s e 
t r a ns a c tio n s , t hey d o n ot rep r ese nt t he amou nt of the Compa ny ' s e xposure to credit 
r isk . The amou n t s pot e n t i al l y s u b j ect t o credit risk ar i s i ng f rom t he pos s i ble 
i n abi l i t y of count e rpa r t ies to me et t h e terms o f t heir contracts ) are g e neral ly l i mi t ed 
t o the a mounts , i f any , by whi ch t h e c ounterpar tie s ' o b l i gat i ons excee d the obli gations 
of the Compan y . The Company controls c r edi t risk t h rough credit appr ovals, l i mits and 
monitor i ng p r o ced u r e s . Cr e dit rati ng c r i t er i a f o r off- b a lance - s h e e t transact i ons a r e 
s i milar to t h o se f o r investment s . 

Swap agr e emen t s. The Compa ny u t ilize s s wap agr e ement s t o e x c hange the fore i g n 
c u r rency, equ i t y and i n t eres t rate r eturns of i t s investment and debt po rtfol ios f o r 
f l oatin g U. S . dol l ar i n teres t rat e bas ed r e t u rns . The f loa t i ng r a t es on swaps are bas e d 
primari l y on U. S . doll a r LIBOR and are reset o n a mont h l y , q ua r te r ly or semiannu a l 
b a sis . 

Pa y r ate s o n swap s hed g i ng i nvestment s i n debt secur i t i es match t h e yie l d s on t h e 
underlyi ng inv e stmen ts t hey hedge . Pa yment s on swaps h e d ging inves tments i n e qui t y 
s e curi t i es ma tch t h e e qui ty returns on the under l y i ng i nves tment s t hey h edge. Re ce i v e 
r a t es o n s wa p s hedg i n g debt ma tch t h e expense o n t h e unde r l ying d e bt t h e y hedge . 
Ma t uri ty d ates o f s waps ma tch t h ose of t h e under l y i ng inv estment o r the d e bt they 
h e d ge . Th ere i s app r oxima t ely a on e -to - one matching o f s waps t o i nvestmen t s and deb t . 
Swap a greements r emain in effect unt i l expiration . 
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Wei ght e d aver a g e p a y a nd r e ce i v e rat e s , a v e r age matur i t i e s a nd r a n ge of matur i t i e s on 
s wa ps a t Dec embe r 27 , 1 99 7 we re a s f o l lows : 

Swa p s h edgi n g inv e stme n t s 
i n u . s . doll ar d ebt 
s e cur i t ies 

Swa ps h edgi n g inv e stmen t s 
i n for e ign c urr e ncy 
d e bt s e cur i t i es 

Swa ps h edgi n g inv e stme n ts 
i n e q u i ty s e c u r i t ies 

Swa p s h edgi n g d e b t 

We i gh t ed 
ave r a ge 

pay r a t e 

6 . 1% 

6 . 3 % 

N/ A 
5 . 9% 

We i ght e d 
aver a g e 
r e cei v e 

r a t e 

5 . 8 % 

5 . 9 % 

5 . 7 % 
5 . 2 % 

We ighted 
av e rage 

ma t u ri t y 

. 9 y e a r s 

1. 0 ye a r s 

. 6 ye a r s 
1.6 y ear s 

Ran g e o f 
ma turit ies 

0 - 3 y e ar s 

0 - 3 y e ar s 

0 - 2 y e ar s 
0 - 11 y e ar s 

Not e : Pay a n d r e c eive r at e s a re b a sed on t h e re s et r a t es t h at were i n ef f ect a t 
De c emb e r 27, 1 99 7 . 

Othe r f o r eign c u r r enc y i nstruments. I n t el tran s act s b u s i ne s s i n v a r ious foreig n 
c u r ren c i es , p rimar ily J apane se y e n and cert a i n other As i a n and Europea n curre ncies . Th e 
Compan y h as e s t abl i s hed r evenu e and b a l ance she e t h edg i n g p r og rams t o prot ect a g ain s t 
r e d uct i ons i n v alue a nd v o l at i l i ty o f f u t ure c a sh f l ows c au s ed b y c han ge s in fore i g n 
e x c h ang e r a t e s . Th e Compa ny u t il i z e s c u r r enc y f orwa r d c ont r a c ts an d c u r r ency opt ions i n 
t h e se h e d gin g p rog r ams . Th e mat u r i tie s on t h e s e i n s t r ume n ts a r e l es s t h a n 12 month s . 
De f erred g a i n s or los s e s a t t ribut able to f o r eign currency i n struments are not ma teria l . 
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Fair values of financial instruments 

Th e est i ma ted f a i r values of finan cial instruments outs t a ndin g a t fi s c a l year-ends 
wer e a s fo l lows : 

I n mi l l i ons ) 

Ca s h a n d c a s h e q u i val e nts $ 
Sh ort- t erm i nvestments $ 
Tr a d ing as s e t s $ 
Lon g-te r m i nv e s t ments $ 
Non - ma r keta b l e i n s trume nts $ 
Swa ps h edgi n g inv estments 

i n d e b t s e c u r it i e s $ 
Swa ps h edgi n g inv estments 

i n e q u i ty s e cur i t ies $ 
Op t ions hedgi ng i nve s t ment s in 

ma rket able e qui t y securit i e s $ 
Short- t e rm d e bt $ 
Long-te r m d e bt r e d eema ble 
within one year $ 
Lon g-te r m d ebt $ 
Swa ps h edgi n g debt $ 
Currency forward c ont r a cts $ 
Cu r ren c y o p t i ons $ 

Carry ing 
amou n t 

4 , 1 02 
5,5 61 

1 95 
1, 8 2 1 

3 87 

64 

8 

212 ) 

110 ) 
4 48 ) 

26 
1 

1 997 

Est i mated 
fa i r 

val ue 

$ 4 , 10 2 
$ 5 , 56 1 
$ 19 5 
$ 1 , 82 1 
$ 4 9 7 

$ 6 4 

$ 8 

$ 
$ 21 2 ) 

$ 109 ) 
$ 44 8 ) 
$ 1 ) 
$ 2 8 
$ 1 

Car r y i ng 
amount 

$ 4 f 165 
$ 3, 736 
$ 87 
$ 1 f 4 18 
$ 1 19 

$ 1 2 ) 

$ 2 7 ) 

$ 25 ) 
$ 3 8 9 ) 

$ 
$ 7 2 8 ) 
$ 
$ 5 
$ 

19 9 6 

Es t imated 
fair 

v a lue 

$ 4,165 
$ 3,73 6 
$ 87 
$ 1, 4 1 8 
$ 194 

$ 12 ) 

$ 27 ) 

$ 25 ) 
$ 389 ) 

$ 
$ 731 ) 
$ 13 
$ 18 
$ 

-------------------------------------------------------------------------------
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Appendix B 

For simultaneous extreme changes in interest rates, exchange rates, or commodity prices, 

we estimate for each sample fnm: (i) the dollar amount of cash flow that a fnm would derive 

from its derivatives portfolio, referred to as the cash flow sensitivity; and (ii) the change in the 

market value of the fum's derivatives portfolio, referred to as the market value sensitivity. We 

describe this estimation procedure below for each class of derivative security. 

Foreign currency derivatives 

For foreign currency derivatives, an extreme change is defmed as a 33% change in the 

currency exchange rate. A 33% change equals three times the average historical standard 

deviation of annualized percentage changes in the US dollar exchange rate for the ten most 

heavily-weighted currencies in the Federal Reserve's Nominal Major Currencies Dollar Index. 

The annualized standard deviations are computed using quarterly observations over the 10-yr 

period from 1988 through 1997. 

FX forwards 

The cash flow and market value sensitivities of an FX forward contract to a 33% change 

in the currency exchange rate are estimated as: 

($ notional principal) x 33%. 

Because FX forwards almost invariably have maturities of a year or less, we assume the market 

value and cash flow sensitivities to be the same. For forward contracts that mature in less than 

one year, the assumed 33% change likely overstates a three standard deviation shock to exchange 

rates. 

FX options 

Market value sensitivity and cash flow sensitivity of an FX option to a 33% change m 

currency is estimated as: 

($ notional principal) x 33% 

Again, because FX options tend to have maturities of a year or less, we assume the 

market value and cash flow sensitivities to be the same. 

Our sensitivity measure overestimates the actual sensitivity of most of the options 

because the computation assumes that all options are "deep in the money'' (i.e., an option delta of 

one). For example, if the option is substantially out-of-the-money, the dollar sensitivity of option 

value to exchange rate movements is very small. The sensitivity of an option approaches the 
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sensitivity of a fotward contract (i.e., sensitivity of one) in the limit as it moves deep in the 

money. Because the strike price is rarely disclosed in the Form lOK footnotes, it is not possible 

to precisely estimate the option sensitivity with public data. While the time-to-maturity of the 

options is sometimes disclosed, this information alone is not sufficient to accurately estimate 

option sensitivity. Therefore, we assume all options have the maximum possible sensitivity. 

FX swaps 

Market value sensitivity of an FX swap to a 33% change in the currency exchange rate is 

estimated as: 

($ notional principal) x 33% 

The rationale is as follows. From Hull (1997), 

Value of swap= (S x BF)- BD 

where 

S = spot exchange rate expressed as number of units of domestic currency per unit of foreign 

currency, 

BF =the value, measured in the foreign currency, of the foreign-denominated bond underlying 

the swap, and 

BD =the value of the U.S. dollar bond underlying the swap. 

Therefore, assuming 

Bp = BD = notional principal of the swap in $US, 

then 

Market value sensitivity of FX swap = ($ notional principal) x 33% 

This should roughly be true when the firm first enters into the swap smce the interest 

rates on swaps are likely to be set so that each bond trades at par. However, as exchange rates 

and interest rates change over time, the above assumption will no longer be valid for all fnms. 

Though, on average, it might still hold approximately. 

Cash flow sensitivity of an FX swap to a 33% change in the currency exchange rate is 

estimated as : 

Cash Flow Sensitivity ofFX swap = ($ notional principal) x 8% x 33% 

In a plain vanilla currency swap, the parties to the swap exchange interest payments m 

two foreign currencies each period and swap back the principal payments in the two foreign 

currencies at the maturity of the swap. Therefore, the sensitivity of the annual cash flows from a 
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foreign currency swap to a giVen change in exchange rates depends on the size of the interest 

payment and the magnitude of the change in exchange rates. Because the interest rate Wlderlying 

currency swaps is rarely disclosed in the lOK report, we assume that foreign currencies are 

swapped by all fmns at an interest rate of 8%. This interest rate is larger than the interest rates 

on Treasury bills and five-year US bonds in effect at 12131197 (or at any time in the three-year 

period leading up to this date), and therefore is not likely to Wlderestimate the cash flow 

sensitivity ofFX swaps held by the sample fnms. 

We include foreign exchange interest rate swaps in this group. These are currency swaps 

that also swap fixed for floating interest rates and vice versa, in addition to the swap of 

currenctes. For these swaps, the estimated FX sensitivity is like a comparative static. It 

measures the sensitivity to exchange rates holding interest rates constant The sensitivity of this 

swap to exchange rates is computed just like the standard FX swaps above. However, since the 

value and cash flows of this type of swap are also sensitive to changes in interest rates, we 

include them in theIR sensitivity computations below as well. 

Interest rate derivatives 

We measure market value (cash flow) sensitivity of IR derivatives to interest rate 

movements as the estimated change in IR derivatives' value (annual cash flow) for a 3.4 

percentage point change in the 6-month yield on T-bills. The choice of 3.4 percentage points 

reflects a 3 standard deviation change in the annualized percentage point change in the 6-month 

T-hill yield using quarterly observations over the 10-yr period from 1988 through 1997. 

IR swaps 

Cash flow sensitivity of an IR swap to 3.4% change in interest rates is estimated as: 

Cash flow sensitivity of an IR swap=($ notional principal) x 3.4%. 

In a plain vanilla interest rate swap, each party either pays or receives a cash flow equal 

to a floating interest rate times the notional principal of the swap. Therefore, when interest rates 

change, the change in periodic cash flows equals the notional principal multiplied by the change 

in interest rates. 

Market value sensitivity of an IR swap to 3.4% change m interest rates 1s estimated as 

follows. From Hull (1997), 

Value of swap = Bnoating - Bfixed 

where 



Bfloating =the value of the floating-rate bond underlying the swap, and 

Bfixed =the value of the ftxed-rate bond underlying the swap. 

Assume 

Bfloating = &xed = notional principal of the swap 
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Bfloating always equals notional principal immediately after a payment date. Since the 

swap normally has a value of zero at initiation, Brixed should be equal to notional principal at 

initiation. Of course, this equality will generally not be true during the life of the swap. Though, 

on average, it might still hold approximately. Given this assumption, 

Market value sensitivity of an IR swap = Change in &xed for a 3.4% change in interest 

rates 

To compute this sensitivity, we must assume the fiXed coupon rate that underlies the 

swap and the prevailing interest rates that should be used to discount the bond's cash flows. A 

random sampling of about 150 companies reveals that 40% of the sample fums provide 

information about the interest rates underlying their swaps. In these cases, the coupon rates 

almost always fall between 5.5% and 6.5%. 

We assume that the coupon rate and discount rate are both equal to 6% for all swaps, all 

fums, and all maturities. We then perturb the discount rate by ±3.4%, to 2.6% and 9.4%, and 

compute the aggregate value of each fum's swaps at each of these discount rates. The average 

absolute value of the outstanding swaps computed at these two discount rates is taken as the 

interest rate sensitivity of the derivatives. 

While most ftrms disclose the time to maturity of their swaps, some disclose a range of 

maturities, and others make no disclosure at all. For the fums that report a range of maturities, 

we take the midpoint of the range as the time-to-maturity. For companies that do not disclose 

anything, we assume a time-to-maturity of 5 years, which is the average swap maturity for the 

fmns that do provide disclosure. 

We also include the IRJFX swaps when computing interest rate sensitivities. As indicated 

above, these are IR swaps that also swap currencies. Here, as with the FXIIR swap, the 

sensitivity is like a comparative static. It measures the sensitivity to interest rates holding 

exchange rates constant The sensitivity of this swap to exchange rates is computed just like the 

standard IR swaps above. Since this type of swap is also sensitive to changes in exchange rates, 

we include them in the FX sensitivity computations above. 
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IR forwards 

We assume each forward contract is written on a 5-yr Treasury note with notional 

principal equal to the disclosed notional principal. We assume the fmn holds the 5 yr note and 

estimate the cash flow sensitivity of the forward a;; the cash flow from the forward as a result of 

a 3.4% change in interest rates. Similar to our computations for interest-rate swaps, we assume 

that the initial discount rate on the note is 6% for all IR forwards. The initial value of the note is 

assumed to be equal to [$notional principal I 1.06)5]. We then perturb the interest rate by ±3.4%, 

to 2.6% and 9.4%, and compute the change in value of the notes at each of these discount rates. 

The average absolute change in value for the notes computed at these two discount rates is taken 

as the interest rate sensitivity of the IR forward derivatives. Because IR forwards held by our 

sample firms almost invariably mature within a year, we assume the market value and cash flow 

sensitivities to be the same. 

We include the three sample fmns with IR options m this group as well. As with the 

forwards, we assume the options are written on a 5-yr Treasury note. As with the FX options, 

this sensitivity measure should overestimate the ' 'true" sensitivity because our computation is 

appropriate only for options that are "deep in the money". 

IR Caps, IR Floors, IR Collars 

Caps, floors, and collars are similar to swaps except that the swap payments occur only 

when interest rates are above (caps and collars) or below (floors and collars) some pre-specified 

interest rate. To compute an upper bound on the cash flow sensitivity, we assume that all caps, 

floors and collars are deep in the money. Under this assumption, if the interest rate changes by 

3.4%, the annual cash flow from the cap changes by [3.4% * $ notional principal]. As such, we 

estimate the cash flow sensitivity of the cap, floor, or collar as 3.4% * notional principal. The 

estimation of market value sensitivity is more complicated because caps, floors, and collars are 

generally bundles of options that have staggered times to maturity. For example, a 5-year cap 

might be made up of 20 caplet options that expire each quarter. To compute an upper bound on 

the market value sensitivity, we again assume that all the caplets are deep in the money and that 

the annual cash flow from the cap changes by [3.4% * $ notional principal] when interest rates 

change by 3.4%. Thus, the market value sensitivity of the cap is the present value of an annuity, 

where the cash flow is equal to [3.4% * $ notional principal], and the length of the annuity is the 
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time-to-maturity of the cap, floor, or collar. While a collar is the combination of a put option and 

a call option and specifies an upper and lower interest rate, only one of the options, either the put 

or the call, can be deep in-the-money at a given time. Therefore, the method used for caps and 

floors is a reasonable upper bound on the sensitivity of collars. 

Commodity derivatives 

The cash flow sensitivity of commodity derivatives to commodity pnce movements 1s 

measured as the estimated change in commodity derivatives' annual cash flow for a 37% change 

in the underlying commodity price. A majority of the commodity derivatives used by our sample 

fmns are written over some form of fuel-related resource, e.g., crude oil and natural gas. The 

choice of 37% reflects a three-standard-deviation change in the annualized percentage return on 

the quarterly Producer Price Index for Fuel over the 10-yr period from January 1988 through 

December 1997. An alternative choice for the commodity index would be a more general index, 

such as the Producer Price Index for All Commodities. However, because this index reflects a 

portfolio of commodity prices, its volatility is far lower than the volatility of a single commodity 

index. For example, annualized standard deviation of the All Commodities Index from 1/88 

through 12/97 is 2% versus 12.4% for the Fuel Index, though the correlation between these two 

indexes is high at 0.81. We choose the more volatile Fuel Index to avoid underestimating the 

sensitivity of the commodity derivatives positions. 

Using the same logic described above for FX derivatives, the cash flow sensitivity of the 

commodity forwards and options for a 37% change in the price of the underlying commodity is 

estimated as: 

Cash flow sensitivity of commodity forward = $ notional principal x 37%. 

Because the commodity forwards and options held by our sample fmns tend to mature in 

less than one year, we assume that the market value sensitivity of these securities is the same as 

their cash flow sensitivity. 

For commodity swaps, the disclosed notional principal is the total quantity of the 

commodity swapped over the duration of the swaps held. The cash flow sensitivity varies 

somewhat over time depending upon the total quantity of the commodity swapped during each 

fiscal period. For simplicity, we assume that notional quantity swapped each year is equal to the 

total notional quantity swapped divided by the number of years until all the swaps mature. 

Therefore, the cash flow sensitivity of commodity swaps is estimated as: 
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Cash flow sensitivity of commodity swap [$ notional principal x 37%] I maturity m 

years. 

Since the notional principal represents the total quantity of commodity swapped over the 

duration of the swap, the market value sensitivity is estimated as: 

Market value sensitivity of commodity swap= [$notional principal x 37%] 

For approximately 35% of the sample fnms using commodity derivatives, the notional 

principal is stated in units of the underlying commodity instead of dollars. Some fmns disclose 

units and price per unit, thus providing sufficient information to compute notional values. If 

only units are reported, we approximate the notional principal using commodity prices prevailing 

at the end of 1997. 
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Table 1 

Sam pie Characteristics 

Descriptive statistics on All firms Derivatives users Derivatives non-users 

All figure;; in $millions Mean Median Mean Median Mean Median 

l\fV equity 5877 1673 8571 2376 2384 1145 

Assets 5224 1496 7226 2050 2632 1118 

3-yr avg. CFO 502 127 735 178 201 86 

3-yr avg. NI 219 59 318 74 91 52 

3-yr avg. cash + mkt. securities 253 55 374 71 93 41 

3-yr avg. PPE expenditures 316 91 454 136 138 59 

3-yr avg. investing CF 455 135 637 178 221 106 

3-yr avg. interest expense 123 33 169 50 61 23 

3-yr avg. absolute change in CFO 125 40 194 62 57 30 

3-yr max. absolute change in CFO 241 67 349 104 101 48 

3-yr avg. absolute change in NI 93 30 139 44 48 17 

3-yr max. absolute change in NI 168 44 230 74 88 27 

# offnms 413 234 179 

The sample consists of 413 firms selected uniformly from the 1000 largest firms on Compustat, ranked by maiket value of equity on December 31st, 1995. The 
descriptive statistics are reported for the fiscal year ending December, 1997. MV Equity is common shares outstanding at year end multiplied by stock price at year 
end (Compustat #24 x Compustat #25). Assets is book value of assets at year end (Compustat #6). Three-year Avg. (x) is the average of variable x using data for the 
three years leading up to fiscal year end 1997 when firms' derivatives positions are taken from the Form 10-K filings. CFO is cash from operating activities 
(Compustat #308). NI is net income before extraordinary items (Compustat #18). Interest Expense is interest expense (Compustat #15). Firms with no interest 
expense in the year leading up to the date of derivatives measmement i.e., no interest bearing debt in year t) are excluded under the assumption that these firms have 
no reason to use derivatives to hedge interest expense in year t. Cash +Mkt Secmities is cash and short -term investments at year-end (Compustat #1). PPE 
Expenditmes is capital expenditmes (Compustat #30). Investing CF is cash flows from investing activities (Compustat #311). Absolute Change in CFO: Change in 
annual CFO (Compustat #308); tlu-ee annual absolute changes are calculated using fom annual CFO observations leading up to the date of derivatives measmement. 
Absolute Change in NI is calculated using income before extraordinary items (Compustat #18). 
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Table 2 
Descriptive statistics on derivative positions 

Notional Principal in $million Maturity in years 

Type of derivative #of Mean Std. Dev. Min Q1 Median Q3 Max Mean Std. Dev. 
users 

FX derivatives 

FX forwards/futures 124 442.7 1100.5 0.6 12. 1 68.4 403.5 95 11.0 1.2 0.6 

FX swaps 33 428.1 625.7 0.7 65.0 243. 1 441.0 2874.0 4 .8 4 .2 

FX options 27 290.5 387.4 6.0 42.8 202.9 354.7 1537.0 1.4 0.8 

All FX derivatives 143 537.5 1236.7 0.6 22. 1 122.0 489.8 9561.0 2.4 2.8 

IR derivatives 

lR swaps 137 474.8 697.2 3.8 100.0 180.0 495.0 3678.0 5.0 5.6 

lR caps 15 205.0 255.2 17.7 80.0 100.0 200.0 1003.4 4 .7 5.2 

JR. forwards 9 367.8 458.7 50.0 85.0 200.0 350.0 1500.0 1.1 0.2 

All IR derivatives 143 499.5 746.4 3.8 100.0 200.0 500.0 3678.0 5.4 6.2 

Commodity derivatives 

Commodity forwards/futures 25 128.9 186.8 0.5 21.2 39.4 200.0 679.0 1.9 1.4 

Commodity swaps 13 189.3 278.6 2.2 23.3 50.0 205.8 974.0 1.8 1.2 

Commodity options 8 123.5 223.9 1.4 6.4 41.9 112.9 664 .0 1.5 0.8 

All Commodity derivatives 36 190.6 243.5 0.5 21.2 39.9 275.9 974.0 2.3 2.0 

The sample consists of 234 fitm s that report derivatives use for hedging purposes at fiscal year end 1997. This sample is obtained from a sample of 413 firms selected 
lllllformly from the 1000 largest firms on Compustat, ranked by market value of equity on December 31st, 1995. 
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Table 3 
Cash flow and market value sensitivities of firms' derivatives portfolios at the end of 1997 

Type of derivative Mean Std. Dev. Minimum Q1 Median Q3 Maximum 

Market value sensitivity, 
$million 

FX derivatives 108.4 330.2 0.0 0.0 3.6 61.1 3155.1 

IR derivatives 39.4 88.9 0.0 0.0 4.2 34.1 676.0 

Commodity derivatives 10.5 42.7 0.0 0.0 0.0 0.0 360.4 

All derivatives 158.3 372.1 0.2 8.6 31.2 128.7 3422.9 

Cash flow sensitivity, 
$million 

FX derivatives 90.1 286.8 0.0 0.0 3.0 41.3 3140.0 

IR derivatives 11.6 26.3 0.0 0.0 2.3 10.3 244.8 

Commodity derivatives 9.9 41.2 0.0 0.0 0.0 0.0 360.4 

All derivatives 111.5 299.8 0.2 4.4 15.3 84.7 3238.8 

Market value sensitivity of a firm's derivatives position is the change in the value of each derivatives security in the portfolio for a given change in the prices of 
underlying assets. Cash flow sensitivity of a firm' s derivatives position is the change in the annual cash flow resulting from each derivative security in the portfolio for a 
given change in the price of underlying asset (i.e., change in interest rates, exchange rates, or commodity prices). The sum of cash flow sensitivities or market value 
sensitivities across all the derivative securities yields the cash flow sensitivity and market value sensitivity for the entire derivatives portfolio under the assumption that 
prices of all the underlying assets simultaneously experience the assumed change (i.e. , three standard deviations of annual changes). Details on this procedure are 
provided in Appendix B. 



Table 4 
Scaled cash flow and market value sensitivities of firms' derivatives portfolios at the end of 1997 

Cash flow sensitivities are scaled by operating flow variables and market value sensitivities are scaled by the market value of equity or the 
fmn's book value of assets 

43 

Mean Std. Dev. Minimum Ql Median Q3 Maximum 

Mkt. Cap. Sensitivity I MV equity 0.04 0.09 0.00 0.00 0.01 0.04 1.15 

Mkt. Cap. Sensitivity I Assets 0.03 0.09 0.00 0.00 0.02 0.04 1.20 

CF Sensitivity 13-yr avg. annual CFO 0.58 2.98 0.00 0.03 0.10 0.27 30.23 

CF Sensitivity 13-yr avg. annual NI 0.84 2.74 0.00 0.07 0.19 0.53 34.95 

CF Sens. from IR derivatives 13-yr avg. interest exp. 0.35 1.07 0.00 0.05 0.12 0.26 11.37 

CF Sensitivity 13-yr avg. Cash+ Mkt. Securities 1.18 2.67 0.00 0.06 0.28 1.23 27.37 

CF Sensitivity 13-yr avg. annual PPE expenditures 0.57 1.92 0.00 0.04 0.17 0.48 22.49 

CF Sensitivity 13-yr avg. annual Investing CF 0.40 1.22 0.00 0.03 0.09 0.34 15.08 

CF Sensitivity 13-yr avg. absolute chg. in annual CFO 0.87 1.67 0.01 0.10 0.33 0.88 14.02 

CF Sensitivity 13-yr max. absolute chg. in annual CFO 0.50 0.94 0.00 0.06 0.18 0.53 9.11 

CF Sensitivity 13-yr avg. absolute chg. in annual NI 1.09 1.71 0.00 0.14 0.42 1.27 10.81 

CF Sensitivity 13-yr max. absolute chg. in annual NI 0.65 0.96 0.00 0.09 0.25 0.74 6.46 

Market value sensitivity of a finn's derivatives position is the change in the value of each derivatives security in the portfolio for a given change in the prices of 
underlying assets. Cash flow sensitivity of a firm' s derivatives position is the change in the annual cash flow resulting from each derivative security in the portfolio for a 
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given change in the price of underlying asset (i.e., change in interest rates, exchange rates, or commodity prices). The sum of cash flow sensitivities or market value 
sensitivities across all the derivative securities yields the cash flow sensitivity and market value sensitivity for the entire derivatives portfolio under the assumption that 
prices of all the underlying assets simultaneously experience the assumed change (i.e., three standard deviations of annual changes). Details on this procedure are 
provided in Appendix B. 
MV Equity is common shares outstanding at year end multiplied by stock price at year end (Compustat #24 x Compustat #25). Assets is book value of assets at year end 
(Compustat #6). Three-year Avg. (x) is the average of variable x using data for the three years leading up to fiscal year end 1997 when firms' derivatives positions are 
taken from the Form 1 0-K filings. CFO is cash from operating activities (Compustat #308). NI is net income before extraordinary items (Compustat #18). Interest 
Expense is interest expense (Compustat #15). Firms with no interest expense in the year leading up to the date of derivatives measurement i.e., no interest bearing debt 
in year t) are excluded under the assumption that these firms have no reason to use derivatives to hedge interest expense in year t. Cash+ Mkt Securities is cash and 
short-term investments at year-end (Compustat #1). PPE Expenditures is capital expenditures (Compustat #30). Investing CF is cash flows from investing activities 
(Compustat #311). Absolute Change in CFO: Change in annual CFO (Compustat #308); three annual absolute changes are calculated using four annual CFO 
observations leading up to the date of derivatives measurement. Absolute Change in NI is calculated using income before extraordinary items (Compustat #18). 



Table 5 
Stock-return-based exposures 

Interest rate exposure in percent of market value of equity 

Interest rate exposure in dollars of market value of equity 

FX exposure in percent of market value of equity 

FX exposure in dollars of market value of equity 

Stock-return volatility: annualized standard deviation 
of monthly returns 

Stock-retum volatility: expected annualized standard deviation 
of the market value of equity 

Mean 

0.33 

$2939 mil 

0.25 

$1748 mil 

0.30 

$2068 mil 
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Std. Dev. Median 

0.29 0.24 

$8258mil $825 mil 

0.25 0.17 

$3988mil $458 mil 

0.15 0.26 

$4746 mil $627 mil 

The regression model for estimating interest rate and exchange rate exposures is R.t = a + bt f1 T -Bill rat~+ b2% f1 FXt + b3 Rnt +!>it· Interest rate and FX exposures are 
reported only for those firms holding interest rate and FX derivatives, respectively. Interest rate exposure in percent of market value of equity is the absolute value of the 
coefficient from a three-year regression of monthly stock returns on the monthly percentage change in the 6-month T -bill rate (b1 in the regression model) multiplied by 
a 3.4% change in 6-month T -bill rate. Interest rate exposure in dollars of market value of equity is the interest rate exposure in percent of market value multiplied by the 
market value of equity at the end of 1997. FX exposure in percent of market value of equity is the absolute value of the coefficient from a three-year regression of 
monthly stock returns on the monthly percent change in the trade-weighted exchange index (b2 in the regression model) multiplied by a 33% change in trade-weighted 
exchange index. FX exposure in dollars of market value of equity is the FX exposure in percent of market value multiplied by the market value of equity at the end of 
1997. Stock-return volatility: annualized standard deviation of monthly returns is computed over the three years leading up to December, 1997. Stock-return volatility: 
expected annualized standard deviation of the market value of equity is the three year annualized standard deviation of monthly returns multiplied by the market value of 
equity at the end of 1997. 



Table 6 
Firms' derivative portfolios' market value sensitivities scaled by return-based exposures 

Mkt. Cap. Sensitivity I IR exposure 

Mkt. Cap. Sensitivity I FX exposure 

Mkt. Cap. Sensitivity I Stock-return 
volatility 

Mean 

0.29 

0.95 

0.10 

Std. Dev. 

1.53 

4.51 

0.19 

Minimum 

0.00 

0.00 

0.00 

Ql 

0.01 

0.02 

0.01 

Median 

0.03 

0.06 

0.04 

Q3 

0.12 

0.24 

0.12 

Maximum 

17.08 

44.17 

1.82 
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Market value sensitivity of a firm' s derivatives position is the change in the value of each derivatives security in the portfolio for a given change in the prices of 
underlying assets. The sum of market value sensitivities across all the derivative securities yields the market value sensitivity for the entire derivatives portfolio under 
the assumption that prices of all the underlying assets simultaneously experience the assumed change (i.e., tlu·ee standard deviations of annual changes). Details on this 
procedure are provided in Appendix B. IR exposure, FX exposure, and stock-return volatility are the interest rate exposure in dollars of market value of equity, FX 
exposure in dollars of market value of equity, and the stock-return volatility: expected annualized standard deviation of the market value of equity as described and 
summarized in Table 5. 



Table 7 
Median scaled cash flow and market value sensitivities for first, third, and fifth quintiles of firm-year observations ranked 

independently on determinants of hedging 

Measure of hedging Median Mkt. Cap. Median CF Sensitivity I 3-yr Median CF Sensitivity I 

~ 
Sensitivity I Assets avg. annual Investing CF Largest absolute chg. in annual 

NI from ~revious three ~ears 
Quintile of the proxy for 

1st 3rd 5th 1st 3t·d 5th 1st 3rd 5th determinants ofhedging 

• 
Proxy variables for 
determinants ofhedging 

Leverage 0.017 0.015 0.021 0.139 0.084 0.074 0.139 0.178 0.187 

Market-to-book assets 0.016 0.015 0.022 0.052 0.111 0.171 0.167 0.187 0.211 

3-yr avg. absolute chg. in 
0.012 0.019 0.018 0.054 0.093 0.146 0.190 0.254 0.190 annual (NI I assets) 

3-yr avg. absolute chg. in 
0.012 0.018 0.025 0.081 0.110 0.321 0.411 0.171 0.126 annual (CFO I assets) 

Fraction of total pay as bonus 0.016 0.013 0.013 0.110 0.100 0.078 0.204 0.200 0.363 

Cash + marketable securities 0.013 0.017 0.013 0.058 0.079 0.130 0.247 0.213 0.154 

Sensitivity of wealth to stock 
pnce 0.014 0.011 0.020 0.054 0.104 0.180 0.215 0.249 0.604 

Assets 0.013 0.013 0.019 0.093 0.082 0.130 0.146 0.162 0.393 

Segment diversification 0.015 0.018 0.013 0.074 0.140 0.110 0.260 0.186 0.166 

Geographic diversification 0.010 0.008 0.032 0.045 0.071 0.256 0.113 0.108 0.471 
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Fraction of total pay as bonus is total cash bonus paid to the CEO over the previous 3 years I total pay to the CEO over the previous 3 years. The sensitivity of wealth to 
stock price is the sensitivity of the value of a CEO's stock and option portfolio to a one percent change in stock price. Total diversification is an entropy measure of total 
product diversification calculated from data on the Compustat Industry Segments File and equal to I,P ,ln(J IP J where P, is dollar sales of principal product i scaled by 
total firm sales. Geographic diversification is an entropy measure of geographic diversification calculated from data on the Compustat Geographic Segments File and 
equal to L.Giln(JIGJ where Gi is dollar sales represented by geographic segment i scaled by total firm sales. All other variables are defined in Tables 1 and 4. 



49 

Table 8 

Discriminating between firm size and geographic diversification as determinants of cash flow and market value sensitivities 

Median Mkt. Cap. Median CF Sensitivity 13- Median CF Sensitivity 13- Median CF Sensitivity I 
Sensitivity I Assets year average annual year average absolute Largest absolute change in 

Investing CF change in annual NI annual NI from previous 
three ears 

Geographic 
diversification Below Above Below Above Below Above Below Above 

~ 

Asset quintile ~ 
median median median median median median median median 

Smallest 0.01 0.01 0.07 0.18 0.24 0.54 0.10 0.19 

2 0.02 0.02 0.05 0.14 0.44 0.68 0.21 0.41 

3 0.01 0.02 0.05 0.15 0.49 0.16 0.14 0.17 

4 0.00 0.02 0.03 0.20 0.14 0.58 0.07 0.28 

Largest 0.01 0.03 0.07 0.26 0.25 1.32 0.17 0.50 

Finns are ranked first into quintiles based on total assets and then ranked within each size quintile into above and below median geographic diversification. All variables 
are defined in Tables 1, 2 and 7. 
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Table 9 
Regressions of cash flow and market value sensitivities on determinants of derivatives use 

Predicted sign Dependent variable(%) 

Cash Flow Sensitivity Mkt. Cap. Sensitivity 
Independent val'iables I Assets I Assets 

Intercept 4.37 1.56 
(1.01) (0.93) 

Leverage + -2.77 1.43 
(-0.87) (1.16) 

Market-to-book assets + -0.43 0.25 
(-0.82) (1.24) 

Log( assets) -0.38 -0.27 
(-0.72) (-1.31) 

Segment diversification +I- -1.03 0.08 
(-1.19) ( 0. 18) 

Geographic diversification +I- 3.68 1.74 
(2.57) (3.13) 

Fraction of total pay as bonus + -4.94 -1.31 
(-1.33) (-0.91) 

Sensitivity of wealth to stock price + 0.65 0.24 
(1.50) (1.41) 

3-yr avg. cash +marketable securities -5.40 -3.21 
(-1.03) (-1.58) 

3-yr avg. absolute chg. in annual (CFO I assets) + 12.16 5.64 
(0.72) (0.87) 

3-yr avg. absolute chg. in annual (NI I assets) + 12.16 5.64 
(0.72) (0.87) 

#of observations 223 223 

Adjusted R-squared 3.1% 6.1% 

t-statistics are in parentheses. All variables are defmed in Tables 1, 2 and 7. 


