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CORPORATE HEDGING IN THE INSURANCE 

INDUSTRY: THE USE OF FINANCIAL DERIVATIVES 

BY U.S. INSURERS 
J David Cummins, * Ph D, Richard D .. Phillips, t PhD, and Stephen D .. Smith; Ph.D. 

ABSTRACT 

In this paper we investigate the extent to which insurance companies utilize financial derivatives 
contracts in the management of risks The data set we employ allows us to observe the universe 
of individual insurer transactions for a class of contracts, namely, those normally thought of as off
balance-sheet (OBS) We provide information on the number of insurers using various types of 
derivatives contracts and the volume of transactions in terms of notional amounts and the number 
of counterparties. Life insurers are most active in interest rate and foreign exchange derivatives, 
while property/casualty insurers tend to be active in trading equity option and foreign exchange 
contracts. Using a multivariate probit analysis, we explore the factors that potentially influence the 
existence of OBS activities .. We also investigate questions relating to whether certain subsets of 
OBS transactions (for example, exchange traded) are related to such things as interest rate risk 
measures, organizational form and other characteristics that may discriminate between desired 
risk/return profiles across a cross-section of insurers. We find evidence consistent with the use of 
derivatives by insurers to hedge risks posed by guaranteed investment contracts (GICs), collater
alized mortgage obligations (CMOs), and other sources of financial risk 

1. INTRODUCTION 

The world of insurance has become a risky one Insur
ers are facing increasing intra-industry competition as 
well as more intensive competition from other finan
cial institutions such as banks and mutual funds In 
response, insurers have developed a number of in
creasingly complex products and at the same time 
have had to reduce the profit loadings in these prod
ucts to compete in the marketplace In addition, the 
internationalization of financial mar kets has exposed 
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insurers to stiffer competition fronl foreign fnms and 
to levels and types of risks not present in the recent 
past Add to this the historically high volatility in the 
prices of financial assets in the past quarter century, 
and it is not surprising that insurance conlpany man
agers are worried about financial risk 

Financial reporting and regulatory requirements 
also have made insurers nlore sensitive to the risks 
inherent in their asset and liability portfolios, The 
most prominent changes have been the adoption of 
risk-based·capital requirements, Financial Account
ing Standard (FAS) 115, requiIing mar k -to-mar ket ac
counting for fixed-income securities held in the 
"trading" or "available for sale" categories, and FAS 

119, requiring disclosure of the purpose of derivative 
transactions 

This changing market and regulatory environment 
has led insurers to explore new techniques for man
aging theiI asset and liability risk, \\1thout sacrifiCing 
income, Many insurers have turned to financial deriv
atives to manage risk and enhance income The mar
ket for financial derivatives has grown rapidly over 
the past two decades and now offers a wide variety of 
contracts to manage nearly all types of financial 
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exposures The contracts range from standardized de
rivatives that are traded on organized exchanges to in
dividually tailored, over-the-counter (OTC) contracts 
created for a buyer by a derivatives dealer 1 

The growth in derivatives markets has gready ex
panded the risk management opportnnity set available 
to insurers and other investors However, following, the 
recent, well-publicized derivatives-related losses of Or
ange Connty California, Procter & Gamble, Gibson 
Greetings, and Baring,s Bank, delivatives have also be
come controversial, leading, to more intensive scrutiny 
of derivatives practices by both state and federal reg
ulators 

Against this backdrop, it seems particularly impor
tant to understand the level and types of derivatives 
transactions being, undertaken by insurers However, 
existing, information on insurer derivatives activity is 
mostly anecdotal, and no comprehensive analysis of 
usage by insurers has yet been conducted The pur
pose of this paper is to remedy this deficiency in the 
existing literature by providing a detailed statistical 
analysis of the use of derivatives by U S life and 
property/casualty (PC) insurers In addition to provid
ing data on the extent of insurer activities, we also in
vestigate the factors that influence the participation 
decisions of life and PC insurers in the financial deriv
atives market This information should prove useful to 
insurers that are present or potential participants in 
del'ivatives markets as well as to l'egulators concerned 
about the potential misuse of off-balance-sheet (OBS) 
contI' acts 

To conduct this study, we take advantage of the de
tailed disclosure l'equirements imposed on insurers by 
state l'egulators that provide infmmation on individual 
holdings and transactions in derivatives mal'kets. Spe
cifically, we use data from Schedule DB of the 1994 
annual statements of all US insurers reporting to the 
National Association of Insurance Commissioners 
(NAIC) Our data analysis provides, among other 
things, information on the number of insurers that are 
actively trading various types of derivatives contracts 
Contrary to conventional Wisdom, which holds that 
the \ast majority of insurers active in derivatives are 
life insurers, we find that approximately equal num
bel'S of life and PC insurers are active in derivatives 
markets 

'Ve also pl'ovide information on the types of con
tracts most frequently traded by insurers and the 

1 Some derivatives transactions, such as futures or forvvard contracts, 
do not directly create assets or liabilities on insurer balance sheets, 
but rather generate (sometimes contingent) cash flows Hence, de
rivatives are often referred to as off-balance-sheet (OBS) contracts 
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volume of derivatives transactions Finally, probit 
analysis is employed to examine the deternlinants of 
derivatives market participation by insurers. We are 
able to consider questions such as what type of insur
ers are likely to use various types of derivatives con
tracts and for what purpose-hedging financial risks, 
hedging underwriting exposure, Or pursuing trading 
profits nncorrelated with underlying economic activi
ties. We build on earlier work that has presented evi
dence on the participation decision by banks (Sinkey 
and Carter 1995; Gunther and Siems 1995), life insur
ers (ColqUitt and Hoyt 1995), and nonfinancial firms 
(Fenn, Post and Sharpe 1996; Nance, Smith, and 
Smithson 1993) 

The discussion proceeds as follows: In Section 2, we 
provide an overview of some basic reasons why insur
ers might wish to employ OBS contracts and briefly 
review the prim literature on derivatives use by finan
cial institutions Section 3 describes the database and 
presents statistics on the number of insurers using de
rivatives, the volume of those transactions, and statis
tics on counterparty exposure Section 4 provides a 
brief summary of the prior literature on the determi
nants of corporate hedging and outlines our hypothe
ses The determinants of derivatives usage are ana
lyzed in Section 5, and Section 6 concludes 

2. BACKGROUND: DERIVATIVES AND 
FINANCIAL RISK MANAGEMENT 

A. The Need for Financial Risk 
Management 

Insurers serve two primary functions in the economy
a risk-bearing and risk-pooling function and financial 
intermediation In their risk-bearing and risk-pooling 
function, insurers provide a mechanism for individuals 
and businesses exposed to the risk of loss of life, health, 
or property to transfer these risks to an insurer in return 
for a premium payment. The insurer can diversify most 
of this risk (usually called underwriting risk) by writing 
insurance on large numbers of policyholders (the risk
pooling function), whose risk of loss is more or less sta
tistically independent However, diversification does 
not fully eliminate underwriting risk, giving rise to the 
need for insurers to hedge this risk 2 

2Although reinsurance is still the predominant means of hedging un
derwriting risk, a derivatives market in undervvriting risk has begun 
to emerge The first exchange-traded insurance derivatives are the 
catastrophe insurance futures and options introduced by the Chi
cago Board of Trade (CBOn in 1992-1993. These contracts have 
not traded very widely to date, although trading volume has been 
increasing steadily since a new sequence of contracts was introduced 
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The other important economic function performed 
by insurers is financial intermediation. Financial in
termediation involves raising funds by issuing special
ized types of debt contracts and investing the funds in 
financial assets Although financial intermediation 
would not be needed if financial markets were com
plete and frictionless, market imperfections, incom
pleteness, and gains from specialization in certain 
types of financial transactions give intermediaries eco
nomic value Intermediaries typically are compen
sated for their services in the form of yield spreads; 
that is, they pay less for the funds they borrow than 
they earn on the funds they lend or invest 

The debt instruments issued by PG insurance com
panies are insurance policies covering various types of 
risks such as automobile accidents, fires, work acci
dents, and lawsuits ariSing from defective products, 
professional malpractice, and so on. The funds raised 
are invested primarily in traded bonds and stocks Life 
insurers raise funds by issuing various types of prod
ucts such as cash value life insurance, annuities, and 
guaranteed investment contracts (GIGs) Like PG in
surers, they invest in traded bonds and stocks, but life 
insurers are also major participants in the markets for 
privately placed bonds and mortgages 

The intermediation funotion of insurers gives rise to 
the majority of their need for financial risk manage
ment One reason that this need arises is because the 
cash flows of the liabilities issued by insurers have dif
ferent patterns and characteristics than the cash flows 
of the assets they invest in This difference in asset and 
liability cash flows is in fact part of the definition of 
financial intermediation. An example is a portfolio of 
liability insurance poliCies, in which the cash flows 
represent payments of liability judgments to claim
ants. This cash flow pattern is likely to differ from the 
cash flows of conventional assets such as bonds or 
stocks Contracts with unusual oash flow patterns in 
life insurance include universal life, in which policy
holders have a great deal of discretion over the pre
miums contributed; variable life insurance and annu
ities, which are linked to equity indices or portfolios; 
single-premium deferred annuities; and GIGs These 
contracts typically were created to meet the needs of 
a particular class of investor and exist precisely be
cause (and only as long as) the insurer has a compar
ative advantage in creating an asset portfolio that de
livers the promised policy cash flows without exposing 

in the fall of 1995 Insurance derivatives are likely to become very 
important in the future, expanding the industry's capacity to bear 
risk and smoothing out cyclical price fluctuations (for a discussion, 
see Cummins and Geman 1995) However, in this paper we focus 
on financial derivatives 

policyholders to unacceptable levels of risk Greating 
these types of asset portfolios requires financial risk 
management 

Probably the most important of the more complex 
financial risk management tasks faced by both life and 
PC insurers is to manage the duration and convexi~y 
of their asset portfolios and to manage relationship be
tween the duration and convexity of assets and the 
duration and convexity of liabilities This latter type of 
risk management is known as asset-liabili~y manage
ment (ALM) 3 

The traditional ways to manage duration and con
vexity were through the matching of asset and liability 
cash flows or through portfolio immunization, that is, 
structuring asset portfolios so that the durations of as
sets and liabilities were matched or at least managed 
to achieve organizational objectives. However, this 
type of asset-liability management can involve a con
siderable amount of trading and accompanying trans
actions costs Financial derivatives often provide a 
cheaper andior more flexible way to manage duration 
and convexity risk This type of hedge involves simul
taneously buying and/or selling various combinations 
of derivative contracts, such as swaps, calls, and puts 

B. Hedging versus Speculation 

¥lhile insurers and other investors can use derivatives 
to hedge risk, they can also use derivatives for income 
enhancement or "speculation." There is some concern 
in the regulatory community about the possibility that 
higher levels of derivatives activity may increase in
surer insolvency risk While it is certainly possible to 
construct derivatives positions that would expose in
surers to significant amounts of risk, there are also 
income-enhancement strategies, such as covered call 
strategies, that are no more risky than more traditional 
investments such as stocks and bonds 4 Given the 

3Jntuitively, duration is the sensitivity of the price of an asset to a 
change in interest rates, for example, the percentage decline in the 
value of a bond in response to a specified percentage change in 
interest rates Convexity is the change in an asset's price sensitivity, 
that is, duration, when rates change Duration gives a good indi
cation of how much an asset's price will change in response to a 
small change in the level of interest rates; but because of the exis
tence of conveXity (convexity risk), duration does not give as good 
an approximation to the price change for relatively large changes in 
the level of interest rates 

4A covered call strategy is one in which the holder of some underlying 
instrument (for example, share in a stock) writes a call option on 
that particular investment This has the immediate effect of gener
ating income for the insurer, If share prices stay the same or de
crease, the call is not exercised. If prices rise, the shares are "called 
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complexities of the derivatives strategies and the dy
namic nature of the market, determination of the ap
propriate type and level of regulation is difficult Con
siderations include: derivative market reaction to 
regulations (that is, creation of new derivatives to cir
cumvent regulations), impact on the ability of insurers 
to manage their risks in an effective and efficient man
ner, and the level of statutory reporting necessary to 
provide appropriate information to investors and pol
icyholders For example, increased reporting of deriv
atives positions, by improving Schedule DB and mak
ing the resulting information more conveniently 
available to investors and policyholders, would en
hance the role of market discipline in controlling in
solvency risk, and market forces are nearly always 
more effective than direct regulation 

3. THE USE OF DERIVATIVES 
BY INSURERS 

A. The Data 

Our data on the use of derivatives by insurers come 
from Schedule DB of the 1994 regulatory annual state
ments filed by insurers with the NAIC Parts A through 
D of Schedule DB list individual transactions across 
four general categories of derivatives: (a) options, caps 
and floms owned, (b) options, caps and floors written, 
(c) collar, swap and forward agreements, and (d) fu
tures. In part E of schedule DB, insurers are required 
to report their year-end counterparty exposure for all 
the contracts contained in Parts A through D Part E 
is potentially important because insurers may have 
reasons to engage in OBS activities during the year but 
to "clean out" their books for the annual regulatory 
report, which reflects holdings and liabilities at year
end 

The sample of insurers we analyze consisted initially 
of all life and PC companies that filed regulatory annual 
statements with the NAIC for report-year 1994, a total 
of 1,760 life insurers and 2,707 PC insurers Initial 
screening eliminated firms with zero or negative as
sets, premiums, or surplus (equity) and firms that lack 
adequate group affiliation identifiers Although the 
screening criteria resulted in the elimination of a large 
number of insurers, these are predominantly very 
small firms that in the aggregate account for only 2.2% 

away" from the writer; however, the insurer can easily deliver the 
shares since it already owns them The primary motivation for an 

insurer to undertake this investment strategy is to enhance the in

come of the insurer by selling the possibility of the capital gain in 
the underlying asset 
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of industry assets The final sample consists of 1,207 
life insurers and 2,063 PC insurers Many of these in
surers are members of groups that operate under com
mon ownership Because members of groups are likely 
to share common financial strategies and, in many 
cases, common investlnent departments, we analyze 
firms at the group level as well as at the individual com
pany level The group/unaffiliated sample comprises 
1,423 groups and unaffiliated single companies 

B. Extent of Derivatives Usage by Insurers 

Number of Users 

The numbers of insurers using derivatives, by industry 
and organizational form, are shown in Table 1, which 
focuses on the use of derivatives by insurer size quar
tile, where size is measured by total assets The table 
shows the extent of derivatives usage by life insurers, 
PC insurers, and groups/unaffiliated singles Insurers 
were counted as derivatives users if they reported any 
derivatives activity in 1994 in Schedule DB of the reg
ulatory annual statement, either within-year transac
tions or end-of-year holdings The table reveals the fa
miliar size skewness characteristic of derivatives usage 
by both life insurers (Colquitt and Hoyt 1995) and 
banks (Sinkey and Carter 1995; Gunther and Siems 
1995) Less than 2% of the insurers in the smallest size 
quartile used derivatives in 1994 In the largest quar
tile, derivative transactions W€Ie reported by .38% of 
life insurers, 20% of PC insurers, and 35% of the groups 
and unaffiliated insurers 

For the industry as a whole, derivatives use was re
ported by 12% of life insurers, 7% of PC insurers, and 
12.5% of groups and unaffiliated single insurers Al
though derivatives usage in the PC industry is rela
tively low, the finding that 142 PC companies are ac
tive in OBS securities is somewhat surprising, given 
the conventional view that derivatives activity is con
fined almost exclusively to the life insurance industry. 
In fact, the number of PC insurers using derivatives 
(142) is about the same as the number of life insurers 
(144) 

Table 2 shows that stock firms are more likely to use 
derivatives than mutuals and reciprocals. In the life 
insurer sample, 164% of stock firms use derivatives, 
compared with 6 7% of mutuals For PC insurers, 9 5% 
of stock firms use derivatives, compared to 4 3% of mu
tuals This is consistent with the managerial discretion 
hypothesis (Mayers and Smith 1988) that stock firms 
engage in more complex activities on average and have 
more need to hedge. It also could be consistent with 
more income-enhancement transactions by stock 
insurers 
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TABLE 1 

PROPORTION OF INSURERS ACTIVE IN DERIVATIVES BY QUARTILE 

life/Health Property/Casualty Groups and 

Insurers Insurers Unaffiliated 

Quartile 1 0.66% o 58% 169% 
Quartile 2 066 329 393 
Quartile 3 828 349 955 
Quartile 4 3808 2016 3483 

All Firms 11.93% 6.88% 12.51% 
Number of Insurers 1,207 2,063 1,423 

TABLE 2 
PROPORTION OF DERIVATIVES USERS ORGANIZED AS STOCK COMPANIES BY QUARTILE 

life/Health Insurers Property/Casualty Insurers Groups and Unaffiliated 

stocks Mutuals Stocks Mutuals Stocks Mutuals 

Quartile 1 143% 000% 1 78% 000% 169% 000% 
Quartile 2 083 000 4.14 216 2.25 1 69 
Quartile 3 10 76 1 85 3 71 338 787 1 69 
Quartile 4 6507 4878 26.51 21 93 2247 1236 

All Firms 16.42% 6.69% 9.55% 430% 8.57% 3.94% 
Number of Users 123 21 108 34 122 56 

Note. Quartiles are based on assets Quartile 1 IS the smallest size class and quartile 4 IS the largest 

Types of Contracts 

Tables .3 and 4 provide some summary statistics on 
year-end 1994 open derivatives positions by type of 
contraot lor life and PC insurers combined Table 3 
provides information on the number of insurers using 
each type of contract and Table 4 the notional 
amounts of the contracts 5 In both tables, column 1 
shows the various derivative contract types, and col
umn 2 shows the number of insurers holding this po
sition at year-end 1994 Based on the number of users, 
swaps are clearly the n10st popular type of contract 
used in the industry Somewhat 8ulprising is the rel
atively large number of insurers engaged in writing call 
options Other positions with a Ielatively large amount 
of activity are short and long futures, put options 
owned, forwards, and caps The mean numbeI of open 
positions significantly exceeds the medians for nearly 
all contract types, indicating a significant skewness in 

5The notional value of an OBS contract is analogous to the par or 
face value of an underlying contract It is important to emphasize, 
however, that none (or at most, a small amount in the case of op
tions) of this notional value changes hands It is used instead to 
calculate the cash flows that change hands 

the data, with a few (fairly large) partiCipants acoount
ing for a disproportionate share of end-of-year 
holdings 

Tables 5 and 6 are similar to Tables 3 and 4 but show 
the total number of positions (Table 5) and their cor
responding notional values (Table 6) opened during 
1994 These amounts are expected to be larger than 
end-ol-year holdings because many positions are 
opened and closed out during the same calendar year 
Based on positions opened during the year, writing call 
options accounts for the largest amount of activity in 
terms of number of participants and positions taken 
during the year. Forwards, swaps, and futules also ac
count for significant intra-year volume in terms of both 
the number of partioipants and the total notional val
ues outstanding 

Underlying Assets 

Tables 7 and 8, for life and PC insurers, respectively, 
provide a more detailed picture of derivatives activity 
by breaking down year-end positions by type of un
derlying asset as well as by type of derivative contract 
Table 7 shows that interest rate swaps, interest rate 
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TABLE 3 

DERIVATIVES USE BY LIFE/HEALTH AND PROPERTY/CASUALTY INSURERS: 

NUMBER OF USERS AND OPEN POSITIONS AT YEAR-END 1994 BY TYPE OF CONTRACT 

Number of Open Derivative Agreements/Positions 

Contract Number of Standard 
Type Users Mean Median Deviation Minimum Maximum 

Financial Options Owned 

Call Options 31 4.81 300 5.77 1 27 
Put Options 41 466 2.00 7.74 1 47 
Caps 24 6.25 350 844 1 35 
Corridors 1 8.00 800 8 8 
Floors 16 6.50 250 978 1 33 

Financial Options Written 

Call Options 59 11 32 500 1968 1 104 
Put Options 12 208 100 1 78 1 5 
Caps 3 2667 600 4020 1 73 
Floors 1 700 7.00 7 7 

Collar, Swap and Forward Agreements Open 

Collars 3 200 2.00 100 1 3 
Forwards 38 1863 11 00 28.41 1 140 
Swaps 86 16.14 600 23.10 1 98 

Futures Contracts Open 

Long Futures 28 6.39 300 887 1 36 
Short Futures 43 7.21 300 9.25 1 38 

All Derivative Contracts 

212 I 18.74 7.00 34.80 I 1 I 306 

TABLE 4 

DERIVATIVES USE BY LIFE/HEALTH AND PROPERTY/CASUALTY INSURERS: 

NOTIONAL AMOUNTS FOR OPEN POSITIONS AT YEAR-END 1994 BY TYPE OF CONTRACT 

Total Notional Amounts ($OOO's) 

Contract Number of Standard 
Type Users Mean Median Deviation Minimum Maximum 

Financial Options Owned 

Call Options 31 133,828 45,635 150,859 96 500,000 
Put Options 41 128,401 22,593 327,031 9 1,870,000 
Caps 24 835,624 142,500 1,777,579 5,000 6,500,000 
Corridors 1 89,000 89,000 89,000 89,000 
Floors 16 613,391 180,250 1,125,289 10,000 4,447,500 

Financial Options Written 

Cali Options 59 68,068 5,990 147,002 2 615,806 
Put Options 12 7,158 1,400 17,736 7 63,000 
Caps 3 610,314 350,000 678,989 100,000 1,380,943 
Floors 1 124,937 124,937 124,937 124,937 

Collar, Swap and Forward Agreements Open 

Collars 3 90,000 100,000 36,056 50,000 120,000 
Forwards 38 350,969 32,888 1,372,341 18 8,284,915 
Swaps 86 449,939 141,045 725,295 3,500 4,590,324 

Futures Contracts Open 

Long Futures 28 104,126 46,182 138,275 263 558,915 
Short Futures 43 162,415 50,696 277,368 300 1,136,381 

Ali Derivative Contracts 

212 507,689 67,398 1,377,772 2 10,517,699 

Note: Total notIonal amount for eqUity call/put optIOns calculated as no of contracts x 100 x strike price 
Total notional amount for bond call/put options calculated as par value of underlying bonds. 
Total notional amount reported for futures contract calculated as no of contracts x futures payoff x strike price 

Total 

149 
191 
150 

8 
104 

668 
25 
80 

7 

6 
708 

1,388 

179 
310 

3,973 

Total 

4,148,669 
5,264,452 

20,054,984 
89,000 

9,814,252 

4,016,037 
85,891 

1,830,943 
124,937 

270,000 
13,336,838 
38,694,753 

2,915,521 
6,983,857 

107,630,133 
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TABLE 5 

DERIVATIVES USE BY LIFE/HEALTH AND PROPERTY/CASUALTY INSURERS: 

NUMBER OF USERS AND POSITIONS OPENED DURING THE YEAR 1994 BY TYPE OF CONTRACT 

Number of Derivative Agreements/Positions Opened 

Contract Number of Standard 
Type Users Mean Median Deviation Minimum Maximum 

Financial Options Purchased 

Call Options 50 1504 300 3323 1 163 
Put Options 62 1402 400 23 46 1 101 
Caps 19 4.21 400 3 10 1 13 
Corridors 1 800 800 8 8 
Floors 8 863 250 1476 1 44 

Financial Options Written 

Call Options 121 40.82 1500 65.63 1 448 
Put Options 32 10.31 550 1400 1 58 
Caps 4 825 350 11.41 1 25 
Floors 1 800 8.00 8 8 

Collar, Swap and FOIWard Agreements Opened 

Collars 4 450 200 569 1 13 
Forwards 39 79.79 1800 19672 1 893 
Swaps 71 28.99 500 139.03 1 1,167 

Futures Contracts Opened 

Long Futures 54 21 93 500 4621 1 293 
Short Futures 62 22.81 1250 2990 1 145 

All Derivative Contracts 

I 268 I 55.50 16.50 133.08 1 1,222 

TABLE 6 

DERIVATIVES USE BY LIFE/HEALTH AND PROPERTy/CASUALTY INSURERS: 

NOTIONAL AMOUNTS FOR POSITIONS OPENED DURING 1994 BY TYPE OF CONTRACT 

Total Notional Amounts ($OOO's) 

Contract Number of Standard 
Type Users Mean Median Deviation Minimum Maximum 

Financial Options Purchased 

Call Options 50 173,409 30,000 404,318 3 2,472,225 
Put Options 62 664,873 44,146 3,432,286 30 26,868,900 
Caps 19 585,092 205,000 1,450,342 5,000 6,500,000 
Corridors 1 89,000 89,000 89,000 89,000 
Floors 8 832,157 412,500 1,222,402 75,000 3,742,400 

Financial Options Written 

Call Options 121 1,337,881 15,781 10,687,001 5 115,274,305 
Put Options 32 357,705 16,480 1,148,542 60 6,298,263 
Caps 4 570,665 225,000 787,748 94,000 1,738,661 
Floors 1 141,352 141,352 141,352 141,352 

Collar, Swap and Forward Agreements Opened 

Collars 4 402,500 75,000 706,181 1 1,460,000 
FOIWards 39 831,412 106,037 2,785,234 18 16,190,987 
Swaps 71 412,856 150,000 960,521 3,500 7,498,203 

Futures Contracts Opened 

long Futures 54 817,476 72,221 3,195,160 58 22,780,119 
Short Futures 62 1,072,196 178,602 4,389,528 301 34,442,171 

All Derivative Contracts 

268 1,557,752 53,004 10,100,040 I 5 126,535,051 I 
Note: Total notional amount for eqUity call/put options calculated as number of contracts x 100 x strike price 

Total notional amount for bond call/put options calculated as par value of underlying bonds. 
Total notional amount reported for futures contract calculated as number of contracts x futures payoff x strike price 
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Total 

752 
869 

80 
8 

69 

4,939 
330 
33 

8 

18 
3,112 
2,058 

1,184 
1,414 

I 14,874 

Total 

8,670,427 
41,222,120 
11,116,743 

89,000 
6,657,252 

161,883,598 
11,446,569 

2,282,661 
141,352 

1,610,000 
32,425,073 
29,312,784 

44,143,707 
66,476,175 

417,477,460 
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Underlying 

Asset/Risk 

Bonds* 
Calls 
Puts 
Floors 

Equitiest 
Calls 
Puts 

Foreign Currency 
Puts 
Floors 

I nterest Rates 
Calls 
Puts 
Caps 
Floors 
Corridors 

Bonds* 
Calls 
Puts 

Equitiest 
Calls 
Puts 

Foreign Currency 
Calls 
Puts 
Caps 

Interest Rates 
Caps 
Floors 

Bonds 
Forwards 

Commodities 
Forwards 
Swaps 

Equities 
Swaps 

Foreign Currency 
Forwards 
Swaps 

Interest Rates 
Collars 
Swaps 

Mortgages 
Forwards 

Bonds 
Long Futures 
Short Futures 

Equities 
Long Futures 
Short Futures 

Interest Rates 
Long Futures 
Short Futures 

TABLE 7 

DERIVATIVES USE BY LIFE/HEALTH INSURERS: NOTIONAL AMOUNTS FOR OPEN POSITIONS AT YEAR-END 1994 

BY TYPE OF RISK AND TYPE OF CONTRACT 

Total Notional Amounts ($OOO's) 

Number of Standard 
Users Mean Median Deviation Minimum Maximum 

Financial Options Owned 

13 127,414 100,000 128,048 875 436,496 
11 153,130 37,600 256,935 3,000 799,733 

1 350,000 350,000 350,000 350,000 

6 67,614 70,750 48,628 1,250 125,000 
8 17,044 3,137 26,260 1,325 72,313 

1 153,690 153,690 153,690 153,690 
1 10,000 10,000 10,000 10,000 

6 178,500 142,500 176,556 10,000 500,000 
6 382,458 100,000 729,019 50,000 1,870,000 

23 870,878 160,000 1,808,931 5,000 6,500,000 
15 630,283 160,500 1,160,746 50,000 4,447,500 

1 89,000 89,000 89,000 89,000 

Financial Options Written 

9 141,725 38,000 199,781 10,000 615,521 
2 34,000 34,000 41,012 5,000 63,000 

14 8,376 2,348 13,182 2 41,023 
4 402 450 353 7 700 

2 29,520 29,520 6,393 25,000 34,041 
3 610,314 350,000 678,989 100,000 1,380,943 
1 105 105 105 105 

1 124,937 124,937 124,937 124,937 
1 7,350 7,350 7,350 7,350 

Collar, Swap and Forward Agreements Open 

2 12,509 12,509 17,665 18 25,000 

1 814 814 814 814 
4 13,145 13,101 2,643 10,145 16,232 

3 90,431 100,000 61,209 25,000 146,292 

13 251,562 35,186 608,372 466 2,205,964 
14 91,627 51,493 135,414 1,900 519,477 

3 90,000 100,000 36,056 50,000 120,000 
69 515,546 202,500 769,954 3,500 4,590,324 

1 30,934 30,934 30,934 30,934 

Futures Contracts Open:j: 

17 143,170 100,687 151,225 2,976 558,915 
19 153,725 62,652 197,376 301 637,581 

4 9,705 11,797 6,515 263 14,962 
3 30,314 21,195 23,616 12,617 57,130 

2 115,456 115,456 76,565 61,316 169,596 
3 421,736 212,925 508,675 50,696 1,001,587 

*Total notional amount for bond call/put options calculated as par value of underlying bonds 
tTotal notional amount for equity call/put options calculated as number of contracts x 100 x strike price. 
:j:Total notional amount reported for futures contract calculated as number of contracts x futures payoff x strike price 

Total 

1,656,383 
1,684,433 

350,000 

405,686 
136,354 

153,690 
10,000 

1,071,000 
2,294,750 

20,030,197 
9,454,252 

89,000 

1,275,521 
68,000 

117,268 
1,607 

59,041 
1,830,943 

105 

124,937 
7,350 

25,018 

814 
52,580 

271,292 

3,270,312 
1,282,772 

270,000 
35,572,670 

30,934 

2,433,883 
2,920,768 

38,818 
90,942 

230,912 
1,265,208 
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TABLE 8 

DERIVATIVES USE BY PROPERTY/CASUALTY INSURERS: NOTIONAL AMOUNTS FOR OPEN POSITIONS AT YEAR· END 1994 

BY TYPE OF RISK AND TYPE OF CONTRACT 

Total Notional Amounts ($000'5) 

Underlying Number of Standard 

Asset/Risk Users Mean Median Deviation Minimum Maximum 

Financial Options Owned 

Bonds* 
Calls 1 360,000 360,000 360,000 360,000 

Equitiest 
Calls 8 81,445 2,481 135,505 96 299,584 
Puts 19 50,862 4,200 102,641 9 429,467 

Foreign Currency 
Calls 1 750,000 750,000 750,000 750,000 
Puts 1 614,345 614,345 651,465 153,690 1,075,000 

Interest Rates 
Caps 1 870,878 160,000 1,808,931 5,000 6,500,000 

Commodities 
Puts 1 22,593 22,593 22,593 22,593 

Financial Options Written 

Bonds* 
Calls 7 157,971 37,000 234,435 1,600 613,300 

Equitiest 
Calls 31 46,926 1,697 121,632 55 536,461 
Puts 5 1,787 2,100 1,587 200 3,870 

Foreign Currency 
Calls 1 3,592 3,592 3,592 3,592 

Collar, Swap and Forward Agreements Open 

Commodities 
Swaps 1 20,000 20,000 20,000 20,000 

Equities 
Forwards 1 54,579 54,579 54,579 54,579 
Swaps 3 62,082 77,618 42,134 14,386 94,243 

Foreign Currency 
Forwards 21 474,056 10,008 1,794,048 24 8,284,915 
Swaps 4 16,948 15,125 5,537 12,500 25,042 

Interest Rates 
Swaps 8 155,175 57,210 253,395 20,000 772,800 

Futures Contracts Open:!: 

Bonds 
Short Futures 8 51,723 31,578 53,552 3,443 156,106 
Equities 

Long Futures 6 13,622 1,570 28,688 305 72,109 
Short Futures 8 28,456 8,991 45,676 300 132,466 

Foreign Currency 
Long Futures 2 65,086 65,086 85,325 4,753 125,420 
Short Futures 4 31,971 12,956 43,676 4,753 97,218 

Interest Rates 
Short Futures 3 645,875 752,780 409,171 193,863 990,981 

*Total notional amount for bond call/put options calculated as par value of underlYing bonds 
tTotal notional amount for eqUity call/put options calculated as number of contracts X 100 X strike price, 
:!:Total notional amount reported for futures contract calculated as number of contracts X futures payoff x strike price 
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Total 

360,000 

651,557 
966,374 

750,000 
614,345 

870,878 

22,593 

1,105,800 

1,454,711 
8,934 

3,592 

20,000 

54,579 
186,247 

9,955,180 
67,792 

1,241,400 

413,781 

81,734 
227,651 

130,172 
127,883 

1,937,624 

caps and floors, bond futures, and foreign currency for
wards are the most important types of derivatives for 
life insurers in terms of the number of users reporting 
open positions at the end of the year. Thus, while in
terest rate swaps are the most prevalent year-end po
sition by life companies, a number of these institutions 

also engaged in interest rate risk management via con
tracts with option-like characteristics In contrast to 
life insurers, the most common activity for PC insurers 
(Table 8) is in foreign currency forward contracts and 
the writing of equity call options To the extent that 
PC companies face substantial foreign exchange 
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exposure due to foreign-based subsidiaries and/or the 
holding of foreign bonds or equities, this result is not 
unexpected 

fables 9 and 10 are similar to Tables 7 and 8 but 
show the number of derivatives contracts opened by 
insurers during 1994 For lifelhealth insurers, posi
tions opened during the year greatly exceed end-of
year holdings for bond calls written, long and short 
bond futures, foreign currency forwards, and shmt for
eign cunency futures, For PC insurers, Within-year 
transactions significantly exceed year-end positions 
for eqUity calls wlitten, foreign cunency swaps, short 
bond futures, and short equity fntures Short-term 
hedging needs may account for part or all of the vol
ume differences in open versus year-end positions6 

Counterparty Exposure 

It is also important to consider the counterparty ex
posure of insurers. Credit risk may be higher for OTC 
cQunterparties than for exchanges, so a heavy concen
tration of transactions in a few OTe counterparties 
could possibly expose insurelS to excessive credit Iisk 

Tables 11 and 12 show data on the counterparty 
concentIation of insurer derivatives transactions at 
year-end and on positions opened during 1994, re
spectively The principal measures of counterparty 
concentration used here are the mean and median 
nun1ber of counterparties and the counterparty Her
fllldahl index, based on notional principle 7 A high 
value of the Hedindahl index implies that an insurer 
has its transactions heavily concentrated among one 
or a few counterparties, with the maximum value of 
one indicating concentration of all notional principal 
in a single counterparty. Table 11 shows that the mean 
and median of OTC counterparties at year-end are 4 7 
and 2 0, respectively, and the mean and median OTe 
counterparty IIernndahl indices are 0 620 and 0 582, 
respectively. The within-year concentration statistics 
lead to similar conclusions Although concentration 
among exchange counterparties is higher, it has been 
argued that credit risk for exchange-tIaded derivatives 
is lo\ver 

6For example, if an insurer wished to lock in the rate on monthly 
predictable cash flows, it will show 12 contracts opened (and later 
closed) during the year, but only 1/12 of this level in the year-end 
financial statements 

7The Herfindahl index is defined as follows: H = 'L7= 1 (N;/N)2, where 
Ni = total notional principal with counterparty i, N = total notional 
principal with all counterparties, and n = total number of counter
parties The statistic is calculated for each active insurer 
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Tables 13 and 14 list the OTC counterparties used 
by insurers at year-end and during the year, respec
tively The counterparties are ranked in terms of the 
total notional amount outstanding with insurers The 
counterparty with the largest notional amount out
standing with insurers at year-end is Goldman Sachs, 
followed by other large U S. investment banks such as 
Morgan Guaranty, Bankers Trust, Salomon Brothers, 
and Merrill Lynch A number of foreign counterparties 
also appear on the list, such as Credit Suisse and Deut
sche Bank The leading dealers (as opposed to users) 
among U S insurers are Genelal Reinsurance Finan
cial and American International Group (AI G) The 
within-year concentration by counterparty appears 
much higher than the year-end concentration, but this 
is primarily due to transactions by Prudential Bache 
for a handful of insurers 

Table 15 shows concentration of insurer notional de
rivative values among organized exchanges The CBOT 
is the leading exchange in terms of notional principal 
transactions for insurers, accounting for 89% of within
year notional principal and for 61% of year-end no
tional principal The difference between the within
year and year-end values for the CBOT is primarily 
attributable to bond calls written by life insurers 

The above discussion is intended to provide some 
insight into the extent and composition of deIivatives 
usage by insurers In the next section we employ some 
formal statistical tests in an attempt to isolate the in
surer-specific factors that playa role in determining 
whether an insurer is likely to engage in various OBS 
activities 

4. DETERMINANTS OF DERIVATIVES 
USAGE: PRIOR RESEARCH AND 
HYPOTHESES 

A. Prior Research 

A number of empirical studies of the determinants of 
derivatives usage by financial institutions have been 
conducted in recent years, including Kim and Koppen
haver (1992), Venkatachalam (1995), Sinkey and 
Carter (1995), and Colquitt and Hoyt (1995), among 
others 8 These papers investigate a number of hypoth
eses about the use of derivatives, including the issue 
of whether derivatives are used for hedging or income 
enhancement 

8Fenn, Post and Sharpe (1996) study the use of derivatives by non~ 
financial firms and find that such firms use swaps to protect against 
fluctuations in debt-financing costs due to changes in interest rates 



TABLE 9 
DERIVATIVES USE BY LIFE/HEALTH INSURERS: NOTIONAL AMOUNTS FOR POSITIONS OPENED DURING THE YEAR 1994 

BY TYPE OF RISK AND TYPE OF CONTRACT 

Total Notional Amounts ($OOO's) 

Underlying Number of Standard 
Asset/Risk Companies Mean Median Deviation Minimum Maximum 

Financial Options Purchased 

Bonds* 
Calls 21 238,306 97,200 349,856 53 1,289,125 
Puts 15 499,645 215,000 970,009 3,000 3,900,600 
Caps 1 600,000 600,000 600,000 600,000 

Equitiest 
Calls 11 127,603 20,231 350,984 3 1,183,100 
Puts 11 85,334 3,761 180,372 517 556,225 

Foreign Currency 
Calls 1 50,000 50,000 50,000 50,000 
Puts 1 294,894 294,894 294,894 294,894 
Floors 1 54,846 54,846 54,846 54,846 

Interest Rates 
Calls 4 69,978 63,707 20,920 52,500 100,000 
Puts 7 474,960 100,000 735,847 1,200 1,870,000 
Caps 17 605,897 200,000 1,535,403 5,000 6,500,000 
Floors 8 825,301 412,500 1,221,545 75,000 3,742,400 
Corridors 1 89,000 89,000 89,000 89,000 

Financial Options Written 

Bonds* 

Total 

5,004,427 
7,494,675 

600,000 

1,403,632 
938,673 

50,000 
294,894 

54,846 

279,914 
3,324,720 

10,300,256 
6,602,407 

89,000 

Calls 16 8,954,164 294,250 28,709,819 10,000 114,309,375 143,266,621 
Puts 14 739,031 164,700 1,645,567 5,000 6,169,125 10,346,437 

Equitiest 
Calls 32 81,736 3,777 260,599 7 1,160,950 2,615,563 
Puts 8 17,641 1,663 45,089 182 129,138 141,129 

Foreign Currency 
Calls 2 111,420 111,420 122,216 25,000 197,840 222,840 
Puts 2 45,750 45,750 49,851 10,500 81,000 91,500 

Interest Rates 
Calls 1 200,000 200,000 200,000 200,000 200,000 
Caps 4 570,665 225,000 787,748 94,000 1,738,661 2,282,661 
Floors 1 141,352 141,352 141,352 141,352 141,352 

Collar, Swap and Forward Agreements Opened 

Bonds 
Forwards 2 89,259 89,259 126,206 18 178,500 178,518 

Commodities 
Forwards 1 814 814 814 814 814 
Swaps 4 15,123 10,145 16,622 1,000 39,203 60,493 

Equities 
Swaps 3 78,822 75,000 20,996 60,000 101,467 236,467 

Foreign Currency 
Forwards 18 1,496,434 103,072 4,038,454 18 16,190,173 26,935,808 
Swaps 6 97,481 51,511 147,928 3,117 392,473 584,888 

Interest Rates 
Collars 4 402,500 75,000 706,181 ° 1,460,000 1,610,000 
Swaps 55 457,178 170,000 1,002,212 3,500 7,105,729 25,144,777 

Mortgages 
Swaps 2 42,477 42,477 24,362 25,250 59,704 84,954 

Futures Contracts Opened:j:" 

Bonds 
Long Futures 38 990,774 167,516 2,990,005 58 17,621,020 37,649,420 
Short Futures 37 659,822 163,345 1,253,705 301 6,468,393 24,413,399 

Equities 
Long Futures 6 21,225 12,832 19,663 1,034 51,815 127,350 
Short Futures 4 96,165 69,944 65,954 51,673 193,100 384,662 

Foreign Currency 
Long Futures 1 982,090 982,090 982,090 982,090 982,090 
Short Futures 2 1,535,828 1,535,828 2,044,906 89,860 2,981,795 3,071,655 

Interest Rates 
long Futures 4 1,086,541 83,417 2,060,936 2,320 4,177,009 4,346,163 
Short Futures 4 7,495,078 997,286 13,682,322 11,964 27,973,778 29,980,314 

*Total notional amount for bond call/put optiOns calculated as par value of underlymg bonds 
tTotal notional amount for equity call/put options calculated as number of contracts x 100 x strike price, 
+Total notional amount reported for futures contract calculated as number of contracts x futures payoff x strike price 
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TABLE 10 
DERIVATIVES USE BY PROPERTy/CASUALTY INSURERS: NOTIONAL AMOUNTS FOR POSITIONS OPENED DURING THE YEAR 1994 

BY TYPE OF RISK AND TYPE OF CONTRACT 

Total Notional Amounts ($000'5) 

Underlying Number of Standard 

Asset/Risk Companies Mean Median Deviation Minimum Maximum Total 

Financial Options Purchased 

Bonds* 
Calls 4 107,260 4,400 208,503 241 420,000 429,041 
Caps 1 3,700 3,700 3,700 3,700 3,700 

Equitiest 
Calls 17 45,229 2,000 97,755 63 299,584 768,887 
Puts 32 46,511 6,123 89,361 30 423,615 1,488,350 

Foreign Currency 
Calls 2 18,514 18,514 11,417 10,441 26,587 37,027 
Puts 2 54,825 54,825 24,448 37,538 72,113 109,651 

Interest Rates 
Caps 1 212,787 212,787 212,787 212,787 212,787 

Financial Options Written 

Bonds* 
Calls 11 53,818 16,900 90,907 1,000 274,000 592,000 

Equities't 
Calls 72 134,567 7,557 765,783 5 6,484,850 9,688,798 
Puts 12 9,079 1,740 14,999 60 46,923 108,953 

Foreign Currency 
Calls 2 111 ,420 111,420 122,216 25,000 197,840 222,840 
Puts 2 305,331 305,331 385,134 33,000 577,662 610,662 

Collar, Swap and Forward Agreements Opened 

Equities 
Swaps 3 87,239 94,243 69,616 14,386 153,088 261,718 

Foreign Currency 
Forwards 19 279,470 106,037 382,962 281 1,562,890 5,309,932 
Swaps 5 525,581 144,000 916,462 3,989 2,149,411 2,627,904 

Interest Rates 
Swaps 7 44,512 15,250 50,778 7,800 150,000 311 ,584 

Futures Contracts Opened:j: 

Bonds 
Long Futures 4 58,680 32,703 75,478 3,675 165,638 234,719 
Short Futures 9 354,167 430,322 330,896 2,735 825,945 3,187,503 

Equities 
Long Futures 7 71,713 41,663 104,814 937 296,131 501,993 
Short Futures 12 287,958 109,868 589,033 627 2,139,248 3,455,493 

Foreign Currency 
Long Futures 4 75,493 21,816 115,908 9,236 249, 106 301 ,973 
Short Futures 3 12,587 18,404 10,589 365 18,994 37,762 

Interest Rates 
Short Futures 4 486,347 473,319 461,964 7,767 990,981 1,945,387 

*Total notional amount for bond call/put options calculated as par value of underlymg bonds 
tTotal notional amount for equity call/put options calculated as number of contracts X 100 X strike price. 
:j:Total notional amount reported for futures contract calculated as number of contracts X futures payoff X strike price 

Kim and Koppenhaver consider the characteristics 
that are associated with swap market participation by 
a sample of banks from the mid-1980s to the early 
1990s They find that much of the notional values in 
swaps is explained by dealer, as opposed to position, 
activities Moreover, while dealer-driven participation 
is directly related to capitalization levels, they find that 

the level of notional values is inversely related to cap
italization levels. They argue that these results make 
sense to the extent that market discipline would re
quire dealers to have relatively large capital ratios for 
protection against default risk, while for users the 
higher capital levels act as a substitute for other risk 
reduction activities such as interest rate swaps 
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TABLE 11 
COUNTERPARTY EXPOSURE IN END-OF-YEAR HOLDINGS FOR 1994 

Number of Standard 

Variable Companies Mean Median Deviation Minimum Maximum 

All Counterparties 

Number of Counterparties per Company 212 3774 2000 5083 1000 31 000 
Number of Transactions per Counterparty 212 5545 3.000 7041 1000 44000 
Counterparty Herfindahl 212 0.710 0.981 0340 0064 1.000 

OTC Counterparties 

Number of Counterparties per Company 138 4717 2000 5545 1 000 27000 
Number of Transactions per Counterparty 138 4021 2.500 4652 1000 27000 
Counterparty Herfindahl 138 0620 0582 0.353 0067 1.000 

Organized Exchanges 

Number of Counterparties per Company 91 1 319 1 000 0.758 1 000 4000 
Number of Transactions per Counterparty 91 7907 3000 10.206 1000 48000 
Counterparty Herfindahl 91 0.926 1.000 0.178 0.338 1.000 

TABLE 12 
COUNTERPARTY EXPOSURE IN POSITIONS OPENED DURING THE YEAR 1994 

Number of Standard 

Variable Companies Mean Median Deviation Minimum Maximum 

All Counterparties 

Number of Counterparties per Company 268 2940 1 000 4073 1000 35.000 
Number of Transactions per Counterparty 268 21 362 7000 35075 1000 257500 
Counterparty Herfindah! 268 0792 1 000 0283 0048 1.000 

OTC Counter parties 

Number of Counterparties per Company 144 3563 2000 4694 1 000 31.000 
Number of Transactions per Counterparty 144 11 124 2708 24180 1000 240.000 
Counterparty Herfindah! 144 0716 0951 0324 0051 1 000 

Organized Exchanges 

Number of Counterparties per Company 145 1 545 1 000 1.067 1 000 5.000 
Number of Transactions per Counterparty 145 34108 13 000 50087 1000 293.000 
Counterparty Herfindahl 145 0.905 1.000 0.197 0.263 1.000 

Gunther and Siems (1995), using more recent (early 
19908) data on banks, concluded that capitalization 
levels are related to the extent of derivatives usage, but 
not to the decision on whether to par ticipate in deriv
atives markets They found tbat highly capitalized 
banks tend to use derivatives to a greater extent than 
banks with weaker capital positions The authors point 
out that tbis could be consistent with banks using de
rivatives for income-enhancing ("speculative") activi
ties, with market diSCipline and/or regulation con
straining weaker banks' participation Alternatively, it 
could suggest that highly capitalized banks use deriv
atives to hedge unwanted risk 

or maturing within one to five years divided by total 
assets, is actually inversely related to the use of non
swap derivatives. \Vhile the authors interpret this re
sult as evidence of speculative activities by banks in 
aBS contracts, their dependent variable excludes in
terest rate swap positions, which would logically be a 
superior instrument for hedging intermediate term in
terest rate risk than the short-dated exchange-traded 
contracts that define their dependent variable Indeed, 
Kim and Koppenhaver (1992) provide evidence that 
this same interest rate risk measure is positively re
lated to swap activities, conditional on variables that 
account for nonswap derivatives activities 

Gunther and Siems also report that their measure of 
interest rate risk exposure, the absolute value of the 
difference in the value 01 assets and liabilities repricing 

Gunther and Siems also find that banks whose debt 
financing includes high levels of subordinated claims 
(notes and debentures) relative to assets engage in 
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TABLE 13 
OTe COUNTERPARTIES AT YEAR-END 1994 

Number of Companies Total Notional Percentage of Total 

Rank Counterparty Using Counterparty Amount Outstanding Industry OTC Notional 

1 Goldman Sachs 35 $11,661,292,733 121% 
2 Morgan Guaranty 29 11 ,583,928,965 12 ° 
3 Bankers Trust 36 11,359,451,231 118 
4 Salomon Brothers 45 6,277,215,409 6.5 
5 Merrill Lynch 49 5,461,390,937 5.7 
6 Prudential Bache 10 4,982,500,401 5.2 
7 UBS Securities 15 4,942,663,326 5 1 
8 Lehman Brothers 23 4,505,237,641 47 
9 General Re Financial 17 3,018,925,231 3 1 

10 Morgan Stanley 29 2,740,188,832 28 

11 Credit Suisse 27 2,037,799,372 21 
12 Citibank 16 2,018,544,392 21 
13 Deutsche Bank 14 1,724,412,763 1.8 
14 First Chicago 15 1,684,643,467 1 7 
15 Republk Naflonal Bank-New York 2 1,680,187,168 1 7 
16 Chase Manhattan Bank 15 1,540,110,495 1 6 
17 Swiss Bank 12 1,245,353,905 1 3 
18 AIG 16 1,175,746,335 1 2 
19 Barclay's Bank PLC 20 1,165,776,187 1 2 
20 J P Morgan 9 977,334,093 1.0 

21 Chemical Bank 21 850,294,905 0.9 
22 ABN-AMBO Bank 3 850,000,000 09 
23 Bank of America 10 707,078,653 07 
24 Bank of Montreal 6 637,483,190 07 
25 Columbine Life Insurance Co 1 567,700,000 06 
26 Security Life of Denver 1 567,700,000 06 
27 Royal Bank of Canada 11 538,732,814 0.6 
28 Ford Motor Credit 1 530,000,000 0.5 
29 Bear Stearns 2 460,000,000 0.5 
30 Credit Lyonnais 7 427,413,059 04 

31 Bank of Tokyo 2 422,000,000 04 
32 First Boston 7 357,420,000 04 
33 Nomura Bank ITL 6 337,144,300 03 
34 Bank of New York 6 327,133,959 03 
35 Bank of Nova Scotia 8 258,340,286 0.3 
36 Copley Financing Corporation 1 240,000,000 0.2 
37 CAD Imperial Bank 8 218,152,334 0.2 
38 Societe Cenerale 4 210,059,229 02 
39 Sumitomo Bank Limited 2 205,000,000 02 
40 Schroder 1 203,850,000 02 

41 INC Capital Markets 3 188,594,385 02 
42 Banque Pari bas 4 162,330,000 0.2 
43 Nationsbank 4 161,600,000 0.2 
44 ODC Capital Corp 1 146,400,000 0.2 
45 Uoyds Bank 4 132,950,079 0.1 
46 CU Assurance Co. PLC 3 123,130,966 01 
47 Paine Webber 2 112,460,415 01 
48 Toronto Dominion SEC 5 104,910,747 01 
49 Cobank 3 104,343,646 01 
50 Applause 1 102,222,000 01 

All Others (65) $ 1,038,141,550 1 10/0 
Unknown 29 3,402,842,651 3.5 
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TABLE 14 
OTC COUNTERPARTIES ON CONTRACTS OPENED DURING THE YEAR 1994 

Number of Companies Total Notional Percentage of Total 

Rank Counterparty Using Counterparty Amount Outstanding Industry QTC Notional 

1 Prudential Bache 9 $64,737,627,643 368% 
2 Goldman Sachs 30 21,599,604,258 12.3 
3 Salomon Brothers 33 9,687,057,758 55 
4 Bankers Trust 22 8,835,745,906 50 
5 Morgan Stanley 26 7,429,192,842 42 
6 Merrill lynch 38 6,086,695,215 3.5 
7 lehman Brothers 23 5,822,472,637 33 
8 UBS Securities 11 5,388,846,273 3 1 
9 Swiss Bank 11 4,475,425,663 25 

10 Morgan Guaranty 15 4,129,848,121 2.3 

11 Citibank 17 3,333,947,009 1 9 
12 First Chicago 12 2,197,833,726 1 2 
13 Bank of America 6 2,111,420,374 1 2 
14 Kidder Peabody 1 2,089,003,805 12 
15 Credit Suisse 14 1,780,550,000 

1 ° 16 First Boston 8 1,689,891,927 
1 ° 17 AIG 8 1,662,690,653 09 

18 Bank of New York 4 1,485,735,628 0.8 
19 Deutsche Bank 8 1,347,998,865 08 
20 Republic National Bank-New York 2 1,270,000,000 07 

21 Barclay's Bank PlC 13 1,174,318,515 07 
22 Chase Manhattan Bank 12 953,063,988 05 
23 Chemical Bank 18 848,191,915 05 
24 J P Morgan 8 844,764,013 05 
25 General Re Financial 8 663,300,000 04 
26 Royal Bank of Canada 6 641,798,085 04 
27 ABN-AMBO Bank 3 574,538,194 03 
28 Bank of Montreal 7 557,836,488 03 
29 Ford Motor Credit 1 500,000,000 03 
30 Columbine Life Insurance Co 1 468,200,000 03 

31 Security Life of Denver 1 468,200,000 03 
32 Paine Webber 4 423,037,759 02 
33 CAD Imperial Bank 3 363,858,302 02 
34 Bear Stearns 5 293,865,394 02 
35 ING Capital Markets 1 290,000,000 02 
36 Republic of New York 1 250,723,600 01 
37 Nomura Bank ITl 3 250,416,528 01 
38 Northern Trust 2 232,376,709 01 
39 Marshall & Ilsley 1 231,033,028 01 
40 Bank of Boston 1 219,000,000 01 

41 Bank of Tokyo 2 205,000,000 01 
42 Nationsbank 4 171,900,000 0.1 
43 Sumitomo Bank Limited 2 130,000,000 01 
44 Lloyds Bank 2 118,721,758 01 
45 Bank of Nova Scotia 2 107,500,000 01 
46 Mercadian 1 80,000,000 00 
47 National Westminster Bank PLC 3 72,825,603 0.0 
48 Postipankki Bank 1 64,119,217 00 
49 Russell 2000 1 60,000,000 00 
50 Toronto Dominion SEC 5 55,346,694 00 

All Others (83) $ 794,169,123 0.5% 
Unknown 51 6,649,641,928 3.8 
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TABLE 15 
EXCHANGE COUNTERPARTIES AT YEAR-END 1994 

Percentage of Total 

Number of Companies Total Notional Industry Exchange 
Exchange Using Exchange Amount Outstanding Traded Notional 

Chicago Board of Trade (eBOT) 36 $6,814,876,588 61 11% 
Chicago Board of Options Exchange 31 2,340,684,750 20.99 
New York Stock Exchange 13 1,015,164,830 910 
NASDAQ 3 331,969,500 298 
MATIF 1 232,073,282 2.08 
Chicago Mercantile Exchange 4 194,875,950 1 75 
London International Financial Future 1 71,692,554 064 
American Stock Exchange 11 37,688,900 034 
Options Clearing Corporation 1 19,808,400 018 
Kansas City Board of Trade 3 15,038,250 0.13 
Philadelphia Stock Exchange 5 9,303,000 008 
Pacific Stock Exchange 3 5,404,500 005 
American OPT Exchange 1 1,332,000 0.01 
Tokyo Stock Exchange 2 604,485 001 
Philadelphia OPT Exchange 1 580,000 0.01 
Chicago Stock Exchange 1 62,500 0.00 
Unknown Exchange 3 60,841,291 0.55 

TABLE 16 
1994 EXCHANGE COUNTERPARTIES ON CONTRACTS OPENED DURING 1994 

Number of Companies 

Exchange Using Exchange 

Chicago Board of Trade (CBOT) 56 
Chicago Board of Options Exchange 53 
New York Stock Exchange 32 
London International Financial Future 3 
MATIF 1 
Chicago Mercantile Exchange 10 
Kansas City Board of Trade 3 
NASDAQ 3 
Options Clearing Corporation 1 
American Stock Exchange 23 
Int'l Monetary MKT 2 
Philadelphia Stock Exchange 16 
Pacific Stock Exchange 8 
Tokyo Stock Exchange 3 
American OPT Exchange 1 
Philadelphia OPT Exchange 2 
Midwest Stock Exchange 2 
Chicago Stock Exchange 2 
Unknown Exchange 3 

higher levels of OBS activity than banks with less sub
ordinated debt The positive association between sub
ordinated claims and derivatives usage provides evi
dence that, from a regulatory perspective, more highly 
capitalized banks are more likely to engage in OBS ac
tivities This follows from the fact that a certain per
centage of subordinated debt claims are allowed to be 
counted as capital for purposes of determining risk
based-capital ratios for banks 

Percentage of Total 

Total Notional Industry Exchange 

Amount Outstanding Traded Notional 

$187,558,963,048 8888% 
11,741,503,705 556 

1,945,723,680 0.92 
1,250,835,489 059 
1,208,772,636 0.57 

880,466,295 042 
642,405,900 030 
474,045,226 0.22 
417,371,900 020 
330,489,500 0.16 
326,155,068 015 
104,274,500 005 

34,949,250 002 
12,479,768 001 
10,384,250 000 

7,005,000 000 
3,760,500 000 
1,655,000 0.00 

4,073,155,379 1.93 

Venkatachalam (1995) reports that while, on aver
age, derivatives are used for hedging fluctuations in 
bank equity prices, a significant percentage of the 
firms in his sample appear to display a positive partial 
correlation between changes in the value of equity and 
changes in the value of their OBS positions Our ap
proach to the examination of hedging versus "specu
lative" activities partly involves a decomposition of 
certain OBS positions into those associated with the 

j 
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purchase of volatility versuS its sale. In particular, we 
are able to isolate some factors influencing insurers to 
purchase options, caps and floors versus writing these 
same contracts This approach has the advantage of 
being able to directly measure whether insurers are 
writing volatility protection for others versus hedging 
their own cash flows 

The literature on insurer participation in derivatives 
mar kets is much more limited than that concerning 
banks Colquitt and Hoyt (1995) investigate the deter
minants of the use of futures and options by life insur
ers. They find that large insurers are more likely to 
engage in derivatives activity than smaller firnls and 
that stock insurers are more likely to use derivatives 
than mutuals. The former finding is consistent with the 
banking literature and is usually attributed to econo
mies of scale in human capital investments associated 
with derivatives The Colquitt and Hoyt finding for 
stock insurers is consistent with the managerial dis
cretion hypothesis (see Mayers and Smith 1988) that 
stocks have a comparative advantage in conducting 
more complex and/or risky types of insurance business 
than mutuals because owners can nlore easily monitor 
and control management in the stock form of owner
ship, reducing agency costs The tendency of stock 
firms to conduct more complex or risky types of busi
ness, in turn, implies that they have more reason to 
use derivatives for hedging than mutuals and also are 
likely to have a comparative advantage in acting as de
rivatives dealers 

Colquitt and Hoyt also find that the use of OBS con
tracts is positively related to measures of interest rate 
risk exposure They find that insurers domiciled in 
states prohibiting investtnent of general account funds 
in futures or options are less likely to engage in these 
OBS activities, but that usage is more likely for firms 
in these states as the level of separate account assets 
increases 

We extend the work of Colquitt and Hoyt in a num
ber of dimensions. First, in addition to studying the 
determinants of derivatives usage in general, we also 
investigate factors influencing the use of various types 
of derivatives such as options, swaps, and futures Sec
ond, whereas Colquitt and Hoyt based their analysis 
on life insurers licensed in Georgia, our sample in
cludes the universe of insurers reporting to the NAIC 
Thus, we analyze derivatives usage by PC insurers, as 
well as life insurers, and conduct a separate analysis of 
insurance groups as well as individual companies \Ve 
believe that these extensions are important in isolating 
the rationales for derivatives use across organizations 
with substantial cross-sectional variation in risk! 
return profiles 

B. Hypotheses 

We have a number of hypotheses, some of them taken 
from earlier work, about the factors that influence de
rivatives instrument choices and year-end exposure 
decisions At the overall partiCipation level, we expect 
size to be positively related to OBS activity if there are 
significant economies of scale in human capital in
vestment and derivatives trading (Booth, Smith and 
Stolz 1984; Hoyt 1989). However, these scale econo
mies, if they eXist, may be offset by the fact that larger 
insurers may be more diversified and therefore in less 
need of OBS contracts as additional risk management 
tools. This potentially negative relationship is, how
ever, predicated on the idea that OBS activities are 
almost solely for purposes of hedging. Our overall ex
pectation is that information/transactions cost econo
mies of scale will dominate any built in diversification 
benefits, resulting in greater usage by larger insurers 

Organizational form, that is, the mutual versus stock 
form of ownership, is another potential determinant of 
variability in the use of OBS instruments among in
surers The managerial discretion hypotheSis suggests 
that stocks are expected to engage in more OBS activ
ity than mutuals because stocks are more likely to be 
involved in complex and/or risky lines of business that 
give rise to the need for hedging However, the use of 
derivatives by stock insurers is also likely to hinge on 
whether OBS activities are beneficial to stockholders 
and the degree to which stockholders are able to align 
managers' interests with their own Conventional the
ory would suggest that hedging is not beneficial to 
stockholders and thus that the existence of corporate 
hedging is evidence of agency costs. However, more 
recent work (for example, Froot, Scharfstein, and 
Stein 1993; Nance, Smith, and Smithson 1993) sug
gests that hedging may be a way to control certain 
types of incentive or prinCipal-agent problems or oth
erwise enhance value if markets are incomplete, and 
thus may benefit stockholders Smith and Stulz (1985) 
hypothesized that firms faced with a convex tax sched
ule could reduce expected taxes, and therefore in
crease firm value, by lowering the volatility of its tax
able earnings stream 

Another organizational variable of some interest in
volves line-of-business speCialization. Life insurers are 
generally believed to have higher interest rate risk ex
posure than their PC counterparts because there is an 
investment component in many life insurance con
tracts and policyholder'S are interest rate sensitive In
terest rate sensitivity has increased over the past 20 
years with the introduction of universal life insurance, 
variable life insurance, and various types of new an
nuity products Participation in the market for GICs 
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provides another SOUlce of interest rate risk exposure 
for many life insurers PC insurers' liabilities are also 
rate sensitive in the sense that their fair value reflects 
the present value of future loss cash flows However, 
PC insurers' liabilities are generally shorter term than 
those of life insurance, and PC insurers do not face the 
risk of disintermediation, such as the risk that poli
cyholders will surrender policies or withdraw funds to 
take advantage of investments offering more attractive 
yields 

Both life and PC insurers also face interest rate risk 
on the asset side of the balance sheet because a large 
percentage of their investments are in rate-sensitive, 
long-term, fixed-income obligations There have been 
few studies of the duration of insurer assets and liabil
ities, but the existing literature suggests that the equity 
of many insurers is subject to a positive duration gap 
(for example, Cummins and Weiss 1991; Staking and 
Babbe11995). Because financial statement data are not 
sufficient to permit duration to be estimated, we use 
asset maturity and liability mix as proxies We would 
expect larger maturity dur ation gaps to be associated 
with higher usage of OBS contracts that allow insurers 
to transfer this interest rate volatility 

To measure interest rate risk exposure due to asset 
holdings, we are able to disaggregate the bond portfolio 
into publicly tr aded and privately placed bonds and 
also into four general categories of bond instruments
CMOs, loan-backed bonds, other structured bonds, 
and non-loan-backed bonds. The disaggregation allows 
us to account for differential exposure of the major 
bond categories to interest rate and liquidity risk For 
example, insurers may use derivatives to hedge the li
quidity risk of privately placed bonds, and higher usage 
rates may also be associated with holdings of CMOs 
because of the potential for thinness of trading during 
periods of high rate volatility and the negative convex
ity of these instruments 

In a similar fashion, we would want to account for 
the degree of market risk exposure the institution 
faces, via its holdings of equity andlor exchange rate 
risk We control for these factors by including variables 
that measure the overall percentage of investment in 
equity securities We would expect equity holdings to 
be positively associated with derivative usage if the in
surers' motivation is to hedge this equity exposure or 
to enhance their income by writing covered calls (see 
footnote 3) By looking at the purchase and sale of 
some contracts, we can ask whether the demand is for 
the purchase or sale of volatility-altering contracts 
such as options 

Similar arguments can be made for foreign exchange 
exposure Larger positions in foreign securities andlor 
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the existence of foreign-based subsidiaries may gen
erate a demand for selling this volatility, presumably 
through forward and futures markets for foreign ex
change (parts C and D of Schedule DB). To the extent 
that insurers are not typically major market makers, 
we would expect to find little evidence of selling vola
tility through options (Part B of Schedule DB) Residual 
equity exposure would presumably be managed in a 
fashion similar to that of domestic securities and 
should carry a similar sign 

Although the use of derivatives by most insurers is 
a relatively recent phenomenon,9 insurers have long 
used reinsurance as a way of hedging underwriting risk 
and more recently have used financial reinsurance to 
hedge interest rate exposure and other types of finan
cial risk (Tiller and Tiller 1995). We account for the 
use of reinsurance by including in our regressions the 
ratio of ceded reinsurance premiums written to direct 
premiums written plus reinsurance assumed. 10 If there 
is a significant relationship between underwriting risk 
and returns in financial markets, then reinsurance de~ 
signed to reduce underwriting risk might serve as a 
substitute for OBS activities. Financial reinsurance is 
more likely to be a substitute for OBS transactions, but 
this type of reinsurance is a relatively recent product 
that is imperfectly pr'Oxied by our reinsurance vari
able. On the other hand, reinsurance and financial de
rivatives might be complements if insurers that engage 
in hedging of underwriting risk are also more likely to 
hedge financial risk 

To account for differences in business mix across 
insurers, we use a set of variables reflecting speciali
zation in various PC and life/health lines of insurance. 
For PC insurers we include variables that reflect spe
cialization in long- and short-tail lines of business As 
discussed above, the fair value of insurer liabilities re
flects the discounted value of the loss cash flows Thus, 
interest rate changes have a more pronounced effect 
on the fair value of liabilities in long-tail lines than in 
short-tail lines. Because PC insurers are heavily in
vested in long-term bonds, long-tail liabilities may 
serve in part as a natural hedge against interest rate 
risk exposure from the bond portfolio to the extent 
that the fair value of these liabilities is inversely related 
to interest rates. Thus, we might expect PC insurers 
with higher proportions of long-tail liabilities to be less 
likely to engage in derivatives transactions designed to 

9Lehman Brothers (1994) reports that some of the more sophisti

cated insurers have been using derivatives for more than 20 years 

However, only a few large insurers fall into this category 

lOThis measure of reinsurance is also used by Colquitt and Hoyt 

(1995) and by Mayers and Smith (1990) 
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manage interest rate risk On the other hand, short
tail liabilities are not as sensitive to interest rates; thus 
PC insurers with relatively large positions in the short
tail lines may be more likely to hedge interest rate risk 
through the use of derivatives 

Cash value life insurance policies, individual annu
ities, and group annuities are generally associated with 
higher interest rate risk than policies (such as term life 
and group life) that primarily protect against mortality 
risk Cash value life insurance and annuities incorpo
rate a variety of options that expose insurers to pre
payment and disintermediation risk due to competi
tion from other financial intermediaries such as banks 
and mutual funds. Thus, we expect insurers with rel
atively large cash value life insurance and annuity re
serves to be more likely to use derivatives to manage 
risk 

As a final control variable, we use a regulatory 
dummy set equal to 1 if the company is domiciled in 
a state that prohibits general account funds from being 
invested in certain OBS contracts and to 0 otherwise 
We would expect this variable to carry a negative sign 
in the empirical specification if the more restrictive 
regulatory environment is not already captured by our 
measures of such factors as equity market participa
tion and other investment restrictions that may be for
mally or informally imposed by states that wish to limit 
insurers' pOSitions in activities that regulators believe 
are excessively risky 

Absent accounting, regulatory, or infornlation ef
fects, the same factors associated with positions during 
the year should retain explanatory power for end-of
year holdings However, to the extent that there is dif
ferent regulatory treatment for derivatives use across 
life and PC underwriters, we would expect to see in
stitutions that are less penalized, for example, in terms 
of risk-based capital requirements, engage in more de
rivatives usage For example, because the life insurer 
risk-based-capital formula includes a charge for the 
use of swaps, whereas the PC formula includes no 
charges for derivatives, life insurers may be less likely 
than PC insurers to hold non-zero swap positions at 
year-end 

There may also exist accounting reasons for end-of
year positions that differ from those found on an 
average day during the year Widely held stock cor
porations, for example, must report financial condition 
information to both state regulatory agencies and the 
SEC, the latter on a quarterly basis. Mutual insurers, 
on the other hand, have fewer external reporting re
quirements To the extent that the more Widely dis
persed information on stock insurers is impounded 

into their stock prices, repositioning outstanding con
tracts in the year-end reports would not yield positive 
value Because mutuals have fewer disclosure require
ments (and the fact that regulatory calculations apply 
to year-end balances), mutuals have more opportunity 
to manage any informational transfers associated with 
reporting reflections of the underlying risk of the cash 
flows There may be other reasons, beyond any asso
ciated with capital requirements, that would encour
age institutions to alter year-end pOSitions, for exam
ple, "window-dressing" 

5. DETERMINANTS OF DERIVATIVES 
USAGE: RESULTS 

A. Users and Non-users: Summary 
Statistics 

Tables 17 and 18 focus on the asset and liability port
folios of insurers, their use of reinsurance, and other 
company characteristics The tables reveal that PC in
surers tend to hold higher proportions of their port
folios in stocks than do life insurers, whereas life in
surers invest more in CMOs, privately placed bonds, 
and real estate and mortgages than do PC insurers 
Both types of insurers are heavily invested in publicly 
traded bonds The average maturities of bond port
folios for life insurers are higher than those for PC 
firms 

Life insurers that use derivatives invest more in 
mortgages, real estate, and privately placed bonds than 
non-userS and have proportionately more GICs, indi
vidual life insurance reserves, and group annuity re
serves than non-users PC derivatives users hold pro
portionately more stocks, CMOs, and loan-backed 
bonds than non-users. Both life and PC insurers that 
use derivatives have less of their portfolios in cash and 
short-term investments than non-users, suggesting 
that derivatives are given used to manage liquidity risk 
by generating cash flows when interest rates are mov
ing in directions that either reduce the market value 
of the firms' assets or increase the market value of the 
firms' liabilities 

B. Multivariate Modeling 

Although the averages provide some intriguing sugges
tive evidence on our hypotheses on derivatives use by 
insurers, multivariate methods are needed to provide 
more definitive answers Accordingly, we estimate 
probit models of derivative usage with a dependent 
variable equal to 1 if the insurer uses derivatives and 
equal to 0 otherwise We estimate models for overall 
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TABLE 17 
MEANS OF INDEPENDENT VARIABLES FOR NON~USERS VERSUS USERS 

Property/Casualty Groups and 

Life/Health Insurers Insurers Unaffiliated Singles 

Variable Non-users Users Non-users Users Non-users Users 

Total Assets (OOO,OOO's) $656.5 $8,5947 $248.8 $1,710.1 $563.5 $11,1257 
Stocks 7,5% 6.9% 99% 19.2% 93% 12.6% 
Real Estate 6.2% 87% 16% 2.4% 3.9% 59% 
Publicly Traded Bonds 607% 555% 649% 616% 63.2% 580% 
Privately Placed Bonds 24% 98% 09% 16% 13% 54% 
Cash + Short-Term Investments 6.85% 2.73% 756% 457% 778% 3.70% 
All Other Assets 1641% 1635% 15.04% 10.62% 14.52% 1432% 
Average Maturity Publicly Traded Bonds 767 984 636 805 678 892 
Average Maturity Privately Placed Bonds 2.46 711 1 65 418 1 92 5 71 

Commercial Liability Reserves - - 21.9% 197% 124% 87% 
Auto Liability Reserves - - 193% 261% 120% 108% 
Auto Physical Damage Reserves - - 47% 57% 31% 31% 
Multiperil Reserves - - 149% 14.3% 12.2% 55% 
Group Ufe Reserves 11 2% 4.5% - - 4.2% 17% 
Individual Ufe Reserves 475% 53.6% - - 146% 287% 
Group Annuity Reserves 17% 6. 3% - - 05% 3.7% 

GICs 04% 52% - - 02% 26% 
Accident and Health Reserves 45% 38% 17% 10% 26% 24% 
Ufe/Health Premiums Ceded to Reinsurers 14.4% 13.4% - - 4.8% 74% 
Property/Casualty Premiums Ceded to Reinsurers - - 34.9% 313% 208% 165% 

Single Unaffiliated Company Dummy 026 008 029 0.20 - -
Stock Organizational Form Dummy 0.70 0.85 059 0.76 - -
Affiliated Member Active In Derivatives Dummy 008 062 0.09 057 - -
Group Stock Organizational Form Dummy - - - - 064 069 
Property/Casualty Group Dummy - - - - 0.62 0.35 
Ufe Group Dummy - - - - 030 0.34 
Surplus Herfindahllndex - - - - 0.87 0.64 

TABLE 18 
BOND PORTFOLIO DISTRIBUTION AND MATURITY BY CATfGORY 

Property/Casualty Groups and 

Life/Health Insurers Insurers Unaffiliated Singles 

Variable Non-users Users Non-users Users Non-users Users 

Publicly Traded Commercial Bonds 70.2% 543% 83.6% 795% 798% 662% 
Publicly Traded CMOs 11 3% 18.1% 56% 86% 7.1% 13.7% 
Publicly Traded Loan-Backed Bonds 109% 8.9% 70% 7.6% 8.5% 8.9% 
Publicly Traded Other Bonds 15% 18% 14% 1.5% 16% 1 9% 

Privately Placed Commercial Bonds 32% 14.5% 1 1 % 25% 17% 7.9% 
Privately Placed CMOs 01% 0.5% 00% 0.1% 01% 04% 
Privately Placed Loan Backed Bonds 03% 08% 0.1% 01% 01% 05% 
Privately Placed Other Bonds 0.2% 1 1 % 0.2% 02% 01% 06% 

Average Maturity Publicly Traded Commercial Bonds 6756 8.731 5891 7474 6010 8060 
Average Maturity Publicly Traded CMOs 6016 10158 4313 7014 4811 8604 
Average Maturity Publicly Traded Loan-Backed Bonds 7.537 11 208 4998 8683 5.872 10079 
Average Maturity Publicly Traded Other Bonds 2.032 6.398 1 091 3.426 1440 4867 
Average Maturity Privately Placed Commercial Bonds 2337 6925 1 475 3.586 1 774 5238 
Average Maturity Privately Placed CMOs 0826 4823 0.134 1 416 0390 4281 
Average Maturity Privately Placed Loan-Backed Bonds 1 133 5383 0340 0972 0.643 3700 
Average Maturity Privately Placed Other Bonds 0.819 4.000 0.214 1.313 0.386 3.080 
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derivatives usage and for each of the five major cate
gories of derivatives transactionslholdings reported in 
Schedule DB The probit models are estimated by us
ing maximum likelihood methods Logit and Gompit 
models also were estimated, with similar results For a 
discussion of probit, see Greene (1990) 

The use of multivariate statistical lllodels, such as 
our probit model, provides important insights into the 
influence of the independent variables (insurer char
acteristics) on the dependent variable (derivatives use 
or non-use) that cannot be obtained from tables of av
erages and are also difficult to extract from crOss
tabulations. In effect, the multivariate models allow us 
to focus on the influence of each variable, after con
trolling for the influence of all other variables in the 
equation The influence of each independent variable 
is measured by its sign and magnitude as well as the 
statistical significance of its coefficient, as discussed 
below The importance of controlling for other possibly 
influential factors when evaluating the effect of a spe
cific variable involves the idea that the variable in 
question may appear to be important (unimportant) 
when considered in isolation but may be unimportant 
(important) after controlling for other potentially in
fluential insurer characteristics 

In interpreting the prebit results, the reader should 
keep in mind that the dependent variable equals 1 if 
an insurer uses derivatives and equals 0 if the insurer 
does not use derivatives. Thus, variables with positive 
coefficients are associated with the use of derivatives 
and variables with negative coefficients are associated 
with non-use It is also worth reiterating that the de
pendent variable is set equal to 1 if the insurer showed 
any activity in sections 1 through 3 on Parts A through 
D of Schedule DB; that is, the insurer is counted as a 
derivatives user if it reported year-end derivative po
Sitions, if it opened derivatives positions during the 
year, or if it closed derivative positions during the year 

To give the reader an idea of how well the empirical 
specification explains the variability of the dependent 
variable, the likelihood ratio index has been calculated 
for each probit equation The likelihood ratio index 
ranges from 0 to 1 and can be interpreted in a similar 
manner to the R2 statistic reported in ordinary least 
squares regreSSions For a more technical discussion 
of the likelihood ratio index, see Maddala (1983) 

C. Probit Results: Life Insurers 

This section reports results for individual lifelhealth 
insurance companies; that is, each company is treated 
as a separate observation unit regardless of whether it 
is a member of a group To control for group affiliation, 

we include a dummy variable equal to 1 if the insurer 
is a member of a group in which at least one other 
group member is active in derivatives A dummy vari
able is also included for unaffiliated Single companies 
Thus, the category not represented by a dummy vari
able consists of members of groups where at most one 
group member is active in derivatives 

The lifelhealth insurer results, presented in Table 
19, show clearly that size (measured by the natural 
logarithm of assets) is a strong determinant of the use 
of derivatives Thus, like earlier authors, we find evi
dence consistent with the existence of significant 
economies of scale in human and fixed capital The 
findings imply a minimum size before OBS activities 
become viable from a cost perspective Reinforcing 
this finding, an insurer is much more likely to use de
rivatives if it is a member of a group in which at least 
one other insurer engages in OBS transactions. This is 
intuitively appealing to the extent that, if one member 
of the group is involved, then the marginal cost of other 
group members taking advantage of the risk/return op
portunities afforded by OBS contracts is declining to 
the extent that each member of the group rationally 
does not duplicate these fixed costs 

Life insurer involvement in derivatives is also cor
related with the degree of reinsurance, as Colquitt and 
Hoyt found However, note that it is Significantly pos
itively correlated with the writing of options, caps, and 
floors and with the reporting of counterparty exposure 
at year-end but not with the use of other types of de
rivatives To the extent that most life insurers have 
positive equity duration gaps, writing call options on 
bonds may be a complement to reinsurance for flat
tening out the relationship between interest rates and 
equity value However, at this point we cannot rule out 
the possibility that life insurers are taking on more vol
atility in OBS contracts (for example, by writing bond 
and equity calls) as they simultaneously use reinsur
ance markets to sell off the financial risk component 
of their life insurance claims. The purchase of deriva
tives contracts also seems to be correlated with the 
average maturity of publicly traded bonds This conld 
again be viewed as an attempt to shorten the duration 
of equity by purchasing interest rate caps andlor buy
ing put options on long-term bonds 

Interestingly, the use of swaps and futures contracts 
is highly correlated with the percentage of CMOs (par
ticularly those that are privately placed) and the per
centage of GICs issued by the institution One inter
pretation of these results is that life and health 
institutions are hedging the duration gap between pri
vately placed CMOs, which may look attractive be
cause of their yields but may have poor liquidity, and 
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Intercept 
Log Assets 
Stocks 
Real Estate 
GICs 

Publicly Traded Commercial Bonds 
Publicly Traded CMOs 
Publicly Traded loan-Backed Bonds 
Publicly Traded Other Bonds 

Privately Placed Commercial Bonds 
Privately Placed CMOs 
Privately Placed Loan-Backed Bonds 
Privately Placed Other Bonds 

Average Maturity Publicly Traded 
Commercial Bonds 

Average Maturity Publicly Traded CMOs 
Average Maturity Publicly Traded Loan-

Backed Bonds 
Average Maturity Publicly Traded Other 

Bonds 
Average Maturity Privately Placed 

Commercial Bonds 
Average Maturity Privately Placed CMOs 
Average Maturity Privately Placed Loan-

Backed Bonds 
Average Maturity Privately Placed Other 

Bonds 

Group Ufe Reserves 
Individual Life Reserves 
Group Annuity Reserves 
Accident and Health Reserves 

Life/Health Premiums Ceded to 
Reinsurers 

Single Unaffiliated Company 
Stock Dummy 
Affiliated Member Active in Derivatives 

Dummy 

Log L 
Number of O's 
Number of l's 
Likelihood Ratio Index 

.. 
*SlgmflCant at the 1 % level 
tSignificant at the 10% level 
:t:Significant at the 5% level 
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TABLE 19 
PROBIT REGRESSIONS RESULTS FOR LIFE/HEALTH COMPANIES 

Swaps, 

Any Derivatives Buying Writing Forwards End-at-Year 

Activity Options Options and Collars Futures Counterparty 

-86912* -98702' -7.2478' -182937' -7 7654* -12.2988' 
03343' 03601 * 02293' 07356' 0,3000* 0.4413* 
0.4113 09266 09090 1 1052 -00147 0.9172 

-1 3487 - 20014 01236 - 57044* -1 0796 -1.4923 
3 1328' 1,9488* 04247 66962' 3 701.5* 24059* 

-05759 -01365 03320 -2.4443* -1 0143 01914 
-04359 -04867 0.1391 -06710 -1 4462 09373 
-01933 1 6554 0.2337 -21903 -0.3980 0.5930 

-101851* -1 3156 -5.6562 -68738 -51888 -0.7223 

05147 -0.0325 -25482 26482 02147 4.1822* 
21 3578t 19.311 0 16 7593 314764 363088* 191315 

-00842 41189 -08522 3.0948 54317 53790 
62962 128734 33007 16.1040 -44388 -1 3822 

00221 -00204 00298 -00163 0.0036 0.0072 
-0.0076 -00164 -00174 00327 -0.0141 -00313t 

-00144 0.0185 00055 -00196 -00006 00075 

00282* 00348* 0.0062 00465* 00333t 00210 

0.0028 o 0477t -00174 o 0628t -0.0064 -0.0003 
0.0141 00237 00149 -00429* 0.0220 -0.0094 

00114 -00088 -00104 -00012 00007 00045 

-00001 -00422 00311 0.0103 -0.0419 00099 

01826 -00346 01188 26311* 03730 0.2570 
0789n 05361 02803 1 8453* 03525 0.3362 
0.8178 1.2085 -09005 05939 1 5579t 01384 
07773 0.6627 02719 14972 08385 02507 

04923 05167 1.0644' 04368 04222 1 1214* 
03230 -04478 0.3438 04945 01261 0.4258 
01496 -00414 0.0738 01591 -01544 056171 

1.2434* 0.8048' 08168* 09446* 08530' 09556' 

-221 748 -143.119 -149.977 -94751 -119475 -134373 
1,063 1,137 1,159 1,129 1,150 1,132 
144 70 48 78 57 75 
0.50 0.46 0.26 0.67 0.48 0.52 

I 
I 
! 
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GICs, which are typically shorter term and reasonably 
rate sensitive It is, of course, possible that some of 
these (short) positions (for example, futures) are also 
attempts to dynamically hedge the convexity risk dis
played by CMOs A final possibility for the positive 
CMO-derivatives correlation may be the similarity of 
analytical capabilities required to snccessful manage 
this asset class and incorporate derivatives into the 
firm's investment strategies 

We also note that the percentage of reserves held as 
individual life reserves is positively related to the use 
of derivatives, in particular, swap contracts, which 
mainly consist of interest rate swaps for life insurers 
To the extent that individual life reserves represent 
interest-sensitive instruments, their behavior may 
mirror to some extent that displayed by GICs, which 
are also highly correlated with the use of swaps 

Finally, stock insurers are somewhat more likely to 
report year-end counterparty exposure than mutuals, 

as expected, if mutuals can exploit information asym
metries to gain value by year-end balance sheet 
window-dressing. This finding also would be consistent 
with the managerial discretion hypothesis, also as ex
pected, if our asset or reserve categoties do not fully 
capture the differences between stock and mutual as
set and product portfolios 

D. Probit Results: Property/Casualty 
Insurers 

Results for the probit regressions that focus only on PC 
insurers (shown in Table 20) provide a number ofsim
ilarities, but also a number of sharp contrasts, when 
compared to results for their life insurer counterparts 
Similar to life insurers, and for what we suppose are 
very similar reasons, both size and group affiliation 
with an OBS user are positively associated with the use 
of derivatives by PC companies 

TABLE 20 

Intercept 
Log Assets 
Stocks 
Real Estate 

Total Commercial Bonds 
Total CMOs 
Total Loan-Backed Bonds 
Total Other Bonds 

Average Maturity Total 
Commercial Bonds 

Average Maturity Total CMOs 
Average Maturity Total Loan-

Backed Bonds 
Average Maturity Total Other 

Bonds 

Commercial Liability Reserves 
Auto Liability Reserves 
Multiperil Reserves 
Auto Physical Damage Reserves 
Accident/Health Reserves 

Property/Casualty Premiums Ceded 
to Reinsurers 

Single Unaffiliated Company 
Stock Dummy 
Affiliated Member Active in 

Derivatives Dummy 

log l 
Number of O's 
Number of 1 's 
Likelihood Ratio Index 

*Slgnlflcant at the 1 % level 
tSignificant at the 10% level. 
:j:Significant at the 5% level 

PROBIT REGRESSIONS RESULTS FOR PROPERTy/CASUALTY COMPANIES 

Any Derivatives Buying Writing Swaps, Forwards 

Activity Options Options and Collars 

-7.9100* -71762* -6.8488' -151918* 
0.3028* 02060* 0.2221' 0.6377* 
1.4809* 1 5935t 15405* 0.2131 
3.6538' 46418* 38574* 04982 

-02860 0.3239 02506 02922 
1 0826 23885* 20654* -05982 
03365 0.5742 04770 1 1758 

-04355 0.2023 -03590 1 9400 

0.0128 -00060 0.0252 -0.0112 
0.0009 -00078 -0.0130 0.0111 

00020 00054 -00112 00189 

00312* 0.0157 00182 00595* 

-06885* -07839t -03895 -1662n 
0.0945 03824 03128 0.2550 
0.0906 -00955 0.2998 -26080t 
09814* 04000 1 3203* -6.2179 

-05368 -04533 0.0992 -93455 

-05404t 0.1447 -05863* 05573 
07776* OA098t 05876* 04463 
01612 o 3647t -00687 -01754 

1.3977' 1.0117* 1.2032* 0.9489* 

-324241 -158.024 -252113 -76.163 
1,921 2,016 1,979 2,031 
142 47 84 32 
0.37 0.30 0.28 0.54 

End-of-Year 

Futures Counterparty 

-86921' -105763* 
0.3230' 04069* 
01219 0.5986 
06111 4.3155 

-09229 -03466 
-54174* -1 3789 
-1 5982 1 1418 
-1 4798 - 28172 

0.0357 0.0292 
0.0280 0.0110 

-00227 00019 

00526* o 0398t 

-07853 -1 . .5855' 
-09546 -0.5914 
-02835 -0.0777 
-2.2045 -0.3878 
-3.2661 OA804 

00034 -00319 
08573* 04680 
06231' 01857 

0.9971' 1.2255* 

-80.166 -98.567 
2,036 2,026 
27 37 
0.44 0.47 
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There also appears to be a tendency for unaffiliated 
single firms to use derivatives, particularly in terms of 
writing caps, floors, and options The greater use of 
derivatives by unaffiliated insurers may reflect the fact 
that they forfeit a source of diversification by not being 
organized as a group and thus may have a greater need 
to hedge through the use of derivatives An insurance 
group is similar to a portfolio of options, worth more 
to the owners than an option on a portfolio Under cor
porate law, the creditors of an insolvent subsidiary 
cannot reach the assets of other members of the group 
unless they are successful in "piercing the corporate 
veil," which usually requires a finding of fraud or simi
lar wrongdoing by the group's owners The portfolio
of-options effect may be stronger for PC insurers than 
for life insurers because PC insurers are more exposed 
to volatility from their underwriting operations, 
whereas the underwriting risk exposure of life insurers 
is minimal Thus, the option to fail may be worth more 
to PC insurers, motivating PC insurers that are not 
members of groups to engage in other types of risk 
management 

There are several important contrasts between the 
life insurer and PC insurer results First, we note that 
the percentage of assets held in stocks is strongly pos
itively related to the use of derivatives by PC insurers 
but is not a significant determinant of the use of deriv
atives by life insurers. More specifically, stocks held 
are positively associated with the writing and buying 
of options by PC insurers The strong relationship with 
writing calls andlor buying puts is consistent with cov
ered call and "dividend capture" strategies 11 The fact 
that end-ol-the-year connterparty exposure is not re
lated to the level of stock holdings provides some 
auxiliary evidence that these positions may not be car
ried over from year to year (Recallirom Tables 8 and 
10 tbat the number of insurers showing within-year 
equity call option transactions is much larger than 
the number showing end-of-year positions in these 
contracts. ) 

Second, the relationship between real estate hold
ings and the use of OBS contracts differs between PC 
and life companies For life insurers, real estate is sig
nificantly negatively related to the use of swaps but is 
not related to the use of other types of derivatives This 
makes sense to the extent that real estate values are 

llDividend capture is a covered call strategy that involves the pur

chase of the security for the sale purpose of receiving the dividend 

By simultaneously writing a call option, the insurer is protected 

should the ex-dividend price fall by more than the amount of the 

dividend 
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less sensitive to interest rate changes than, say, a fixed
income security, hence the lower need for swap con
tracts as a risk management tool For PC companies, 
on the other hand, real estate holdings are positively 
associated with the purchase and sale of options but 
not associated with swaps, 

A third contrast between PC and life insurers is the 
relationship between reinsurance and OBS contracts 
For PC insurers, the use of reinsurance is inversely 
related to the writing of options This result contrasts 
sharply \\1tb that reported for life insurers. One inter
pretation of tbis result is consistent with the hypoth
esis that PC insurers that choose to focus on tbe gen
eration of income as opposed to risk management, can 
accomplish this task by writing options, for which they 
receive a fee, and simultaneously abstaining from the 
(potentially costly) reinsurance of their liabilities 

Writing long-tail commercial policies (generalliabil
ity and worker compensation insurance) seems to be 
associated with a lower likelihood of being party to 
OBS contracts, particularly swaps. This would be con
sistent with the interpretation of long-tail liabilities 
as a natural hedge for interest rate risk in the asset 
portfolio, thus reducing the need for interest rate risk 
nlanagement 

A somewhat puzzling finding is the positive relation
ship between auto physical damage insurance and OBS 
activity, specifically the writing of options Based on 
reasoning similar to that in the long-tail commercial 
case, OBS transactions might be related to the short
tailed auto physical damage line because tbe fair value 
of liabilities in this line is mostly unaffected by changes 
in interest rates OBS transactions may be related to 
short-tail auto physical damage to the extent that 
heavy reliance on these typically short-term contracts 
results, ceteris paribus, in a larger equity duration gap 
Another possible explanation is that auto physical 
damage tends to be a relatively profitable line of busi
ness Thus, a concentration in auto physical damage 
may be complementary to other income-enhancing 
strategies like the writing of covered call, discussed 
earlier 

E. Probit Results: Groups and Unaffiliated 
Single Companies 

At a general level, the group results (shown in Table 
21) mirror, to a larger extent, the results reported for 
the individual life and PC insurers Large groups and 
those with relatively heavy exposure in stocks andlor 
GICs tend to be heavily involved in OBS activities
the former in writing options and tbe latter in swap 
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Intercept 
Log Assets 
Stocks 
Real Estate 
GICs 

Publicly Traded Commercial Bonds 
Publicly Traded CMOs 
Publicly Traded Loan·Backed 

Bonds 
Publicly Traded Other Bonds 

Privately Placed Commercial Bonds 
Privately Placed CMOs 
Privately Placed Loan·Backed 

Bonds 
Privately Placed Other Bonds 

Average Maturity, Publicly Traded 
Commercial Bonds 

Average Maturity, Publicly Traded 
CMOs 

Average Maturity, Publicly Traded 
Loan-Backed Bonds 

Average Maturity, Publicly Traded 
Other Bonds 

Average Maturity, Privately Placed 
Commercial Bonds 

Average Maturity, Privately Placed 
CMOs 

Average Maturity, Privately Placed 
Loan-Backed Bonds 

Average Maturity, Privately Placed 
Other Bonds 

Commercial Liabilities Reserves 
Auto Liabilities Reserves 
Auto Physical Damage Reserves 
Multiperil Reserves 
Group Life Reserves 
Individual Life Reserves 
Group Annuity Reserves 
Accident and Health Reserves 

Ufe Premiums Ceded 
Property/Casualty Premiums 
Ceded 
Group Stock Organizational Form 
Dummy 
Property/Casulty Group Dummy 
Life Group Dummy 
Surplus Herfindahllndex 

Log L 
Number of Non-users 
Number of Users 
Likelihood Ratio Index 

*Slgmflcant at the 1 % level 
tSignificant at the 10% level 
:/:Significant at the 5% level 

TABLE 21 
PROBIT REGRESSIONS RESULTS FOR ALL GROUPS 

Any Derivatives Buying Writing Swaps, Forwards 

Activity Options Options and Collars Futures 

-6,8969* -7,8522* -55534* -163751' -75916* 
02662* 0,2697* 01736* 07076' 03069' 
1 7472 1.2948 1 9748 06557 07906 

-0.4644 -00449 09827 -20900 -24477 
2,9641* 2.4425t 1 7768 52492' 42849' 

-0.3720 -03034 0.2091 -05988 -12334t 
0.2755 0.4704 06673 03228 -2.4125t 

0.0747 14290 0.2336 09557 -1.0229 
0.3815 07770 04718 -28245 -9.8446 

01087 09068 - 3.4933 1 4486 1.0505 
39159 35988 9.8633 144148t 9.3661 

- 0 5498 54371 -1.8728 95701 2.7038 
- 86560 28131 -41695 13 8516 3.4831 

00223 00029 00158 0.0093 0.0153 

-00059 - 00033 -00071 -00018 -00089 

-00030 00197 -00073 0.0061 -00119 

00123 00202 -00069 0.0367 00469* 

00103 00252 00128 0.0120 00086 

0.0479' 00441* o 0300t 00029 o 0366t 

0.0044 0.0088 -00218 00065 -00031 

0.0121 -004891 00453* -00387 -00311 

-0.3227 -0.0004 0.1352 -26315* -08040 
0.0958 o 7763t 0.4175 -26530 -08285 
12445* 1 1468 1 501 l' 00746 -29627 

-0.1687 - 3.4658* 0.2286 -1 4669 -1 0081 
-0.4813 -0.5295 0.1868 -124003t -02941 

0.4833 0.7109 05552 00649 04097 
22968* 2,9821 * 0.7276 01655 38261' 
03929 0.5307 0.2346 -00770 -29305 

, 2663* 1 5291 * 1.4732' 04390 02530 

-00926 04561 -02219 09533 08407 

01607 01217 00030 0.0738 01286 
036871 09235* 00349 1.0045* 04703 

-03417 -01168 -06270 0.0316 0.4440 
-00441 -08819* 0.0422 -0.4578 -0.3897 

- 347869 -175731 -266967 -92414 -114.283 
1245 1343 1333 1355 1368 
178 80 90 68 55 
0.35 0.43 0.20 0.66 0.51 
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End·of·Year 

Counterparty 

-10.3514' 
0.3941' 
19076* 

-1.8021 
4121Y 

-00630 
04485 

1 6532 
-34972 

22137 
68268 

32331 
34604 

-00061 

- 0 0320t 

00164 

00260 

0.0014 

0.0298 

0.0260 

-00309 

-1.3621 
-0.1749 

0.2716 
0.5714 

-02426 
02641 
1.6757 

-02351 

21412' 

-02589 

o 3786t 
03300 

-04297 
-0.2140 

-131 601 
1357 
66 
0.51 
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contracts. Substantial investments in long-term pri
vately placed bonds are again correlated with the writ
ing of options, caps, and floors 

Life premiums ceded and individual life reserves re
main correlated with derivatives usage-with the for
mer being related to both the writing and purchase of 
options, caps, and collars In the group models, high 
levels of group annuity reserves are also associated 
with a high likelihood of derivatives usage, particularly 
the purchase of option-type contracts To the extent 
that these are interest-sensitive accounts, the writing 
of interest rate floors or call options on bonds to fund 
the purchase of, say, interest rate caps makes some 
sense from the perspective of self-financing interest 
rate risk strategies This would again tend to flatten out 
the equity/interest rate relationship, for which there is 
some evidence that the insurer earns a high reward! 
risk ratio (Staking and Babbel199S) 

We note that the writing of auto physical damage 
policies retains a strong positive association with the 
writing of option-type contracts, while long-term pri
vately placed CMOs are associated with a high proba
bility of futures activity (duration hedging) and the 
purchase of option-type contracts (for example, puts 
and calls or caps and floors) in an effort to hedge the 
negative convexity of these contracts 

Finally, the dummy variable for states that prohibit 
insurers from using derivatives was insignificant and 
was eliminated from the final versions of the regres
sions. This finding, which is contrary to the Colquitt 
and Hoyt results, may be due to the fact that their sam
ple consisted of life insurers licensed in Georgia, a state 
that prohibits domestic companies from using deriva
tives Because few major insurers are domiciled in the 
prohibiting states, the result may disappear in our 
larger sample Also, our larger set of control variables 
may be absorbing any regulatory effect I2 

6. CONCLUSIONS 

Like other types of financial and nonfinancial firms, 
insurers are increasingly using financial derivatives to 
manage risk Although the overall proportion of all in
surers using derivatives remains small, derivatives use 
has become widespread among firms in the largest size 
quartile. The proportion of life insurers using deriva
tives is higher than the proportion of PC users, but the 
number of life and PC firms using derivatives is ap
proximately equal 

12The omission of the regUlatory variable had no noticeable effect on 
the coefficients of the other variables in the probit models 
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Interest rate swaps, caps, and floors and bond fu
tures are the types of contracts used by the largest 
number of life insurers reporting year-end derivatives 
pOSitions in their financial statements, consistent with 
the use of such contracts by life companies to manage 
interest rate risk. Some life insurers also tend to write 
substantial amounts of bond calls and puts during the 
year, little of which remains open at the end of the 
year Life insurers are also actively trading foreign cur
rency forwards For PC insurers, the contracts used by 
the largest number of insurers are equity calls written, 
foreign currency forwards, and equity puts purchased 
Based on transactions during the year, a substantial 
volume of notional principle in the PC industry also 
arises from positions in equity options and short po
sitions in bond futures and equity futures An overall 
conclusion is that life insurers are using derivatives 
primarily to manage interest rate and exchange rate 
risk, while PC insurers are active in equity and foreign 
exchange derivatives markets 

In addition to number of insurers trading in deriva
tives markets and the volume of notional principal, we 
also conduct a probit analysis of determinants of the 
use of derivatives by insurers Consistent with prior 
research on insurers and banks, we find evidence that 
significant economies of scale affect the use of deriv
atives Large firms are much more likely to use deriv
atives than smaller firms ReinforCing this evidence is 
the finding that insurers that are members of groups 
in which at least one other group member uses deriv
atives are significantly more likely to engage in deriv
atives trading 

We also find evidence that derivatives are used to 
manage the positive duration gap that tends to chax
acterize insurer equity For example, insurers that 
write more GICs and hold more individual life reserves 
and annuity reserves are more likely to use derivatives 
Bond portfolio maturity is also positively correlated 
with the use of derivatives, and there is evidence that 
insurers tend to use derivatives to hedge the risk of 
CMOs and privately placed bonds Insurers also appear 
to be using derivatives as part of equity income
enhancement strategies and to manage convexity risk 

Interestingly, we find that PC insurers who write 
more short-tail auto physical damage insurance are 
more likely to use derivatives than those writing long
tail commercial liability and worker compensation in
surance, We also find that the level of reinsurance is 
inversely related to the use of derivatives by PC insur
ers, which is the opposite of what we, and Colquitt and 
Hoyt before us, find for life insurers SpeCifically, de
rivatives usage in the form of writing options is corre
lated with reinsurance for both PC and life insurers, I 
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but with different signs Unfortunately, at the level of 
aggregation used in this study, we are unable to distin
guish between the hypotheses that one or the other of 
these types of insurers is using derivatives as a com
plement or substitute lor risk taking on the balance 
sheet The problem is that the writing of options, caps, 
and floors can be used either to reduce risk or increase 
income Investigating the source of the demand by in
surers for these contracts is a major priority in our 
plans for future research 

We also find significant differences between posi
tions taken during the year and positions that remain 
open at the end of the year In particular, stock com
panies seem to display little difference between within
year and end-of-year positions, while mutuals display 
more end-of-year variation vis a vis their positions dur
ing the year This result is consistent with the hypoth
esis that prices are at least partially revealing and 
therefore that managers of stock corporations have 
less incentive to engage in management of end-of-year 
positions. Stock companies in general tend to engage 
in more derivatives trading, a result that is consistent 
with the managerial discretion hypothesis 

We have been able to report on the universe 01 in
surers that report derivatives usage in Schedule DB in 
this paper Unfortunately, this may understate the 
actual amount of activity there is in financial instru
ments with embedded derivative features In particu
lar, structured notes, which are fixed-income securi
ties with derivative characteristics, provide insurers a 
way to utilize derivatives in their investment strategies 
without having to specifically identify their usage For 
example, an insurer could purchase a five-year struc
tured note for which the coupon rate is tied to move
ments in the S&P 500 index instead of the more con
ventional fixed-rate coupon This security combines a 
five-year "plain vanilla" bond with an embedded swap 
contract paying a fixed rate and receiving the return 
of the S&P 500 index Under statutory accounting 
rules, this type of instrument is reported in Schedule 
D of the annual statement, but Schedule D does not 
provide enough detail to distinguish this bond from 
bonds that do not have embedded derivatives Inves
tigating the popularity of these investments and deter
mining what effect their existence may have on an in
surer's decisions to partiCipate directly in derivative 
markets is clearly an avenue for future research 

More work needs to be done on the question of 
whether the regularities that we find in these data are 
related primarily to efforts to flatten the relationship 
between insurer surplus value and financial market 
prices or, alternatively, to strategies involving what 
might be called "covered" income strategies such as 

the dividend capture hypothesis outlined in this paper 
This is a topic for luture research that will hopefully 
enable us to shed light on the issue of whether usage 
of some contracts is associated with risk reduction, 
while other contracts may be used to enhance income 
while attempting to keep additional risk exposure at a 
minimum 
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facing firms participating in today's global economy 
More specifically, many insurers have entered these 
markets in an attempt to manage the interest rate, eq
uity and foreign exchange rate risks to which they are 
exposed as a result of the products they offer and the 
makeup of their assets 

Messrs Cummins, Phillips and Smith's study con
centrates on the use of financial derivatives by U S. 
insurers. Our discussion of this paper focuses on (1) 
the contributions of the study, (2) observations and 
suggestions for improvement, and (3) proposed ac
counting that may affect derivatives usage by insurers 

Contributions of the Study 

Although the statistical analysis is usually the primary 
focus of a study such as this, one noticeable contri
bution of this paper is the clear and concise explantion 
of the insurer's role as a financial intermediary and the 
function that derivative instruments serve in the fi
nancial risk management of the firm Following this 
explanation and a description of the data is perhaps 
the most significant contribution of the paper: the de
tailed statistical analysis of derivatives usage by US. 
life and property/casualty insurers. The authors pro
vide a thorough breakdown of derivatives activities by 
insurers that is not found in the current literature The 
strengths of the dataset used to accomplish this anal
ysis include the size of the dataset, the inclusion of 
property/casualty data and the availability of group 
data In addition, the expansion of the repOlting of de
rivatives transactions required by Schedule DB of the 
1994 statutory annual statement of insurers allows fOJ 
the analysis of the participating counterparties, the ex
changes on which the derivatives contracts are traded 
and a comparison of a firm's within-year trading activ
ity and its end-of-year repOlting 

Finally, Messrs. Cummins, Phillips and Smith con
tribute to the current stream of literature in this area 
by identifying both the determinants of derivatives us
age in general and the factors affecting an insurer's use 
of specific categories of derivatives contracts The au
thors' ability to link specific insurer liabilities and 
assets to the trading of specific derivatives contracts 
produces some interesting findings, Also, their incoJ
poration of group data into the probit model reinforces 
the economies of scale and informational economies 
hypotheses Finally, they link year-end counterparty 
exposure to stock firms, suggesting that mutual firms 
are able to "exploit information asymmetries to gain 
value by year-end balance sheet window-dressing." 
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Observations and Suggestions 
for Improvement 
The authors use the term "hedging" both in the title 
and text of their paper However, without the specific 
reporting of a hedge by the sample finns, the reader is 
forced to assume, along with them, that the sample 
firms are hedging and not speculating with derivatives 
To their credit, the authors attempt to identify assets 
or liabilities of the firm that, when coupled with the 
use of specific derivatives contracts, suggest the exis
tence of a hedging strategy 

In 1992, Schedule DB required that for each con
tract traded, the insurer was to report whether or not 
a hedge existed as a result of the trade Included in the 
dataset used by Colquitt and Hoyt (1996) in their study 
of the determinants of hedging by insurers, some in
surers report the use of derivatives but also report that 
a hedge did not exist with any of the derivatives traded 
Although these firms used derivatives, they were not 
considered "hedgers" by Colquitt and Hoyt Other in
surers reported using some derivatives as hedging in
struments and using some of the derivatives as spec
ulative investments These firms were considered as 
"hedgers" However, only that portion of their entire 
portfolio of derivatives specifically identified as hedg
ing instruments was included in the continuous mea
sure of their hedging Although a study of the deter
minants of derivatives "usage" can provide interesting 
results (as Cummins et al. demonstrate), it is impor
tant for them to recognize the distinction between a 
study on hedging with derivatives and a study on the 
use (whether it be for hedging or speculation) of deriv
atives. This study would more conservatively be de
scribed as the latter 

Because of the relative infancy of the use of deriva
tives, one inherent weakness that accompanies the 
study of derivatives use by insurers is the lack of par
ticipation by most insurers in derivatives tr ading 
Given that the authors' measure of derivatives usage 
is based on any derivatives activity of the firm, the 
percentages of "users" in the property/casualty, life/ 
health, and group samples are 6 88%, 11 93%, and 
1251%, respectively However, when the definition of 
"users" is more narrowly defined to include only those 
that are trading specific contracts, the number of 
"users" is quite small. \Vith several of the models, there 
are so few "users" that we are intuitively uncomforta
ble with the power of the results For example, in the 
property/casualty model, the number of futures 
"users" is only 27 versus 2,0.36 "non-users" (roughly 
1 3%) As more participation in this and other deriva
tives activity increases, so will the ability of these au
thors and others to produce more powerful and con
vincing results 

Another concern that we have with the analysis of 
"users" defined as those using specific contracts is the 
potential bias that might result from this narrow clas
sification of the sample firms For example, a "user" in 
the sample of firms writing options includes all firms 
that are writing options. However, included among the 
"non-users" are (1) firms that are not using any deriv
atives, (2) firms that are not writing options but are 
buying options, (3) firms that are not writing options 
but are trading futures contracts, and (4) firms that 
are not writing options but ar'e entering into swaps 
contracts and so on Perhaps the model could be im
proved by using a categorical dependent variable that 
divides the users into groups that use various combi
nations of derivatives By classifying "users" in this 
way, if there is a difference in the characteristics and 
behavior of a firm that is not trading any derivatives 
versus a firm that is not writing options but is trading 
futures, then the model would capture these 
differences 

While the authors include variables that test most of 
their proposed hypotheses, an independent variable 
not included in the model is one representing the tax 
status of the firm In Colquitt and Hoyt (a subsequent 
version not available to Cummins et al at the time of 
their writing), a variable measuring whether or not the 
insurer paid federal income tax or capital gains tax 
during the previous two years is included in the model 
The results of this variable support the tax hypothesis 
posited by the authors Firms that were more likely to 
be in the convex portion of the tax curve (those firms 
not paying federal income tax or capital gains tax dur
ing the previous two years) were more likely to hedge 
with futures and options to lower the volatility of their 
taxable income and thereby reduce the expected taxes 
of the firm The results of a tax variable included in 
these models would be interesting to see 

Although the authors include a stock/mutual vari
able to test the effects of organizational form on the 
insurer's use of derivatives, there is no specific men
tion of how mutual-owned stock companies are clas
sified As a result, we are left to assume that the stock 
firms that are wholly owned by mutual firms maintain 
their "stock" classification The findings of Mayers and 
Smith (1992, 1994) suggest that stock firms that are 
wholly owned by mutual firms tend to behave as mu
tual firms The practice of reclassifying wholly owned 
stock firms as mutual firms has been adopted by other 
research of insurance company operations (see Col
quitt and Hoyt 1996; Cox, Gaver and Wells 1996) 
Given a reclassification of mutual-owned stock firms, 
the organizational form results would likely be consid
erably different than those found by the authors. 
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Finally, Cummins et al do not indicate whether 
their models exhibit any violations of underlying re
gression theory such as heteroscedasticity or multi
collinearity If the disturbances in the underlying re
gression are heteroscedastic, the maximum likelihood 
estimates are inconsistent and the variance/covari
ance matrix is inappropriate. If multicollinearity ex
ists, the estimates in the model may be highly sensitive 
to the particular observation set and to the specifica
tion of the model Confirmation from the authors re
garding the testing and, where necessary, appropriate 
cOllection for these problems would strengthen the va
lidity of their results 

Proposed Accounting for Derivatives 

The authors report interesting data on within-year 
trading activity versus end-of-year open positions For 
example, the number of options used during the year 
appear to be Significantly greater than the number of 
options still open at year-end This decrease in deriv
atives activity at year-end might be influenced by the 
accounting and reporting requirements for these de
rivatives An interesting question that can be answered 
with future research may be, What will be the effect of 
new financial reporting requirements on derivative 
usage'? 

In January 1992, the Financial Accounting Stan
dards Board (FASB) began a project to redefine re
porting requirements for hedging transactions As the 
FASB progressed through the project, one ultimate ob
jective became apparent: fair value accounting for all 
derivatives In June 1996, the FASB issued an exposure 
draft proposing accounting for derivatives and for 
hedging activities. The comment period ended Octo
ber 11, 1996, and unless the constituency can provide 
some very convincing arguments against the currently 
proposed approach, the FASB plans to issue a final 
standard during the second quarter of 1997 

The remainder of this discussion focuses on the pro
posed accounting for derivatives and hedging activities 
and examples of specific changes that might affect 
management strategies and usage of certain types of 
del ivatives 

Proposed General Requirements 

The proposed accounting for derivatives would require 
all derivatives to be marked to fair value and reported 
on the balance sheet as assets or liabilities. The change 
in fair value would be included in cunent earnings un
less the derivative was speCifically designated as a 
hedge of the fair value of existing assets, liabilities or 
firm commitments (referred to as a falr-value hedge) 
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or designated as a hedge of cash flows of a forecasted 
transaction (a cash-flow hedge). The special account
ing allowed for fair value and cash-flow hedges would 
be significantly different from cunent hedge account
ing in most instances 

For a fair-value hedge, the unrealized gain or loss 
from a change in the falr value of the derivative would 
be included in current earnings. In addition, changes 
in the fair value of the hedged item that occuned dur
ing the hedging period would be simultaneously rec
ognized as an adjustment of that item and included in 
income to the extent that the gain or loss offsets 
changes in the fair value of the derivative Changes in 
the value of an asset, liability or firm commitment that 
existed prior to the hedge period would not be re
corded. Also, changes in the fair value of the hedged 
item that exceed changes in the fair value of the deriv
ative would not be recorded This reporting would be 
a significant change from the conventional defenal ap
proach cUllently used for hedging transactions 

To illustrate this approach, assume that Company X 
is holding fixed-rate investments of $10,000,000 that 
result in a fair-value exposure To hedge this exposure, 
X enters into a $10,000,000 interest rate swap to re
ceived LIBOR and pay fixed If, by year-end, interest 
rates increase, the fair value of the swap will increase 
while the value of the investments will decrease. As
sume that the fair value of the swap increases to 
1l100,000 while the investments' fair value is 
$9,910,000. Both the $100,000 gain and the $90,000 
loss would be included in current earnings, and both 
the swap and the investments would be reported at 
their fair values 

Suppose that the value of the investments had been 
$9,870,000 at year-end. The $100,000 gain from the 
derivative would be reported in current earnings How
ever, only $100,000 of the $130,000 loss would be re
ported in current earnings. The investments would be 
reported at $9,900,000, which is greater than its fair 
value The change in the value of the investments 
could occur as a result of factors other than just 
changes in interest rates. But the proposed approach 
is based on the entire change in the falr value of the 
hedged item, even if only one particular risk attribute 
of the item is hedged 

For a cash-flow hedge, the unrealized gain or loss 
from changes in the fair value of the derivative would 
be included as a separate component of stockholders' 
equity until the projected date of the forecasted trans
action. The company would recognize in earnings the 
total amount of fair-value changes accumulated in 
stockholders' equity for that derivative on the origi
nally projected date of the forecasted transaction being 
hedged. Note that an interest-rate swap conducted to 
effectively change variable-rate debt to fixed-rate debt 
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is a cash-flow hedge, while a swap conducted to effec
tively change fixed-rate debt to variable-rate debt is a 
fair-value hedge 

The proposed method would significantly change 
hedge accounting as we currently know it A few of 
those changes that might affect the reporting of insur
ance companies are discussed below 

Inability to Hedge Held-to-Maturity Investments 

Insurance companies ,,"11 not be able to hedge debt 
securities classified as held-to-maturity The proposed 
standard indicates that deSignating a derivative as a 
hedge of a debt security that is classified as held-to
maturity undermines the notion of that classification, 
This is because the classification is based on an un
derlying investment intent that renders changes in 
value of the security to be irrelevant Swaps on such 
securities to convert interest from fixed to variable 
would no longer qualify as a hedging activity 

Inability to Use Net Written Options as Hedging 
Instruments 

Combinations of options entered into contemporane
ously, whether free standing or embedded in a deriv
ative, would be considered a net written option if a net 
premium is received in cash or as a favorable rate or 
other term either at inception or over the life of the 
contract. Many derivative financial instruments with 
written options, such as a sale of swap options, are 
important to interest rate risk management Any net 
written option would be carried at fair value with 
changes in fair value included in current earnings 

The Entire Change in the Fair Value of a Hedged Item Is 
Considered Rather Than Just the Change in the Fair 
Value of a Hedged Attribute 

A company may not achieve the desired offset to the 
gain or loss on the derivative if the company hedges 
only one of several attributes of the risk of changes in 
the fair value of a hedged item (for example, foreign 
currency, interest rate, credit rating) For instance, 
suppose a company holds a debt of 10,000,000 LCU 
(local currency units) with a fixed rate of 8% The com
pany enters into a currency swap to change the debt 
to a fixed-rate basis of 10% on $8,000,000 The cur
rency agreement effectively changes the debt so that 
the company mil pay a fixed U S dollar amount for the 
principal and interest Both the debt and the swap will 
change in value with a change in exchange rates, U S 
interest rates and the foreign country's interest rates 
However, the swap only hedges foreign exchange rate 

and foreign interest rate changes Assume the follow
ing changes: 

Gain {Loss) from Changes in 

Foreign Currency Aggregate 
Debt Swap Position 

Exchange Rates $50,000 ($50,000) -
Foreign Interest Rates ($15,000) $15,000 -
U S Interest Rates - ($ 7,000) ($7,000) 
Total Change $35,000 ($42,000) ($7,000) 

The net loss of $7,000 is due entirely to the US. 
interest rate risk and not to the currency risk of the 
debt that was also hedged by the swap According to 
the proposed accounting, the $7,000 would be in
cluded in current income This situation would not 
have existed if the company had issued fixed-rate debt 
in US dollals rather than trying to create the srune 
economic effect with the currency swap 

Unrealized Gains or Losses from Cash-Flow Hedges Are 
Included in Income at the Date of the Forecasted Cash 
Flow 

This requirement could result in a mismatch of the 
timing of gain and loss recognition Assume a company 
enters into an interest rate swap to hedge a variable 
rate debt Settlement of the swap and payment of in
terest on the variable rate debt is every six months 
This swap would qualify as a cash-flow hedge How
ever, if the six-month variable interest payment was 
due on March 31 and the company's fiscal year was the 
calendar year, interest expense would be accrued on 
December 31 The transfer from stockholders' equity 
to income would not be made until the date of the fore
casted cash flow on March 31 This would result in a 
mismatch The intent of the swap was to convert the 
interest expense to a fixed rate However, because of 
the mislliatch, interest expense is recorded on Decem
ber 31 at the variable rate 

Other Reporting Requirements That Could Affect 
Management Strategies 

The proposed approach provides a more narrow frame
work than that currently used for designations by re
quiring that the hedged item be identified in terms of 
the entire asset or liability or a uniform percentage of 
the item A company would not be permitted to des
ignate a shorter duration derivative against part of the 
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outstanding period of the hedged item For example, a 
company would not be allowed to hedge a five-year 
debt with a three-year swap because this would not 
represent all of the hedged item 

A derivative designated as a cash-flow hedge must 
have a contractual maturity date or repricing date that 
is on or approximately the same date as the date the 
forecasted transaction is expected to occur As a result, 
many current hedging strategies that utilize a series of 
short-term derivative transactions to take advantage of 
the more efficient derivatives pricing in short-term 
contracts will not qualify. The shorter contract in itself 
does not fix the price or rate of the forecasted trans
action until the forecasted transaction date The pro
posed accounting could result in companies incurring 
additional costs or risks merely to comply with a fi
nancial reporting requirement 

Gains and losses on derivatives used to hedge a cash
flow position aIe currently deferred as assets and lia
bilities until the hedging transaction occurs. Proposed 
accounting would include these changes in fair value 
as a component of stockholders' equity resulting in vol
atility of the equity of the company 

Given that the FASB issues its final standard on the 
accounting and reporting requirements for hedging 
transactions in the upcoming year, it will be interest
ing to see the effect of these new requirements on de
rivatives usage, not only for insurance companies but 
for all enterprises 

REFERENCES 

COLQUlI I, L LEE, AND Hoy I, ROBERI E 1996 "Determinants of 
Corporate Hedging Behavior: Evidence from the Life In~ 
surance Industry," Working Paper, University of Georgia, 
Athens, Ga 

Cox, LARRY A, GAVER, KENNEIH M, AND \\TELLS, BRENDA P 1996 
"Life Insurers, Junk Bonds, and Guaranteed Investment 
Contracts," Working Paper, University of Georgia, Athens, 
Ga 

FINANCIAl ACCOUNIING SIANDARDS BOARD, 1996 "Accounting for 
Derivatives and Similar Financial Instruments and for 
Hedging Activities," Proposed Statement of Financial Ac~ 
counting Standard Stamford, Conn: F ASB, June 20 

.MAYERS, DAVID, AND SMIII-I, CUFFORD V\T 1992 "Executive Com
pensation in the Life Insurance Industry," Journal Qf Busi~ 

ness 65:51-74 
lvlAYERS, DAVID, AIm SMITH, CLIFFORD \\T, 1994 "Managerial Dis

cretion, Regulation, and Stock InsUI'er Ownership Struc
ture," Journal oj Risk and Insurance 61:638-55 

Gary G. Venter and Morton Lane 
The use of financial derivatives is Widespread yet con
troversial, so it is timely that these authors provide an 
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analysis of what kind of insurers tend to use which 
instruments, and also some insights into why they use 
them This is an important paper, both in cataloguing 
what is done and in trying to explain the relationships 
found. Towards the latter it offers several hypotheses, 
but in many cases further work is needed to develop 
alternative hypotheses and test them 

Financial risk management is presented as arising 
from the role of insurers as financial intermediaries, 
which the authors see as having value due to market 
imperfections and incompleteness They do not men
tion the significant role of tax incentives, but this may 
be because they believe taxation is a market 
imperfection 

Asset-liability mismatch is portrayed as the princi
pal area of financial risk facing insurers. The authors 
define this as managing the relationship between the 
duration and convexity of assets and the duration and 
convexity of liabilities However, duration and convex
ity can be regarded as giving the first two moments of 
the portfolio yield curves, and just managing them is 
not enough to guarantee financial performance The 
shape of the entire yield curve can change, leading to 
complex financial risk Direct hedging may be able to 
provide better total interest rate risk management 
than traditional asset-liability strategies-not just 
cheaper or more flexible methods for dealing with du
ration and convexity In the property~casualty arena, 
with shorter liability durations, yield risk analysis is 
further complicated by the significance of the addi
tional expected yield from investing longer, as well as 
the impact of cash flow from expected growth-all of 
which should provide interest in derivative use 

The authors also draw a distinction between the use 
of derivatives for hedging versus their use for income 
enhancement. Although riskier strategies may in
crease expected income, their effects on actual income 
are not known Thus, a more precise distinction would 
be between using derivatives to decrease risk versus 
using them to enhance expected yield, perhaps by ac
cepting increased risk For instance, writing covered 
calls is included in the income enhancement camp, 
but this could also be a strategy for reducing variability 
of asset pOSitions already held by giving up some of 
their upside potential What is readily measurable is 
purchasing options versus writing them, but this dis
tinction is not very useful for analyzing risk taking or 
risk reduction unless the underlying pOSitions are 
known 

A considerable part of this paper is descriptive in
formation from Annual Statement Schedule DB It may 
be interesting to note that insurers tend to write more 
calls and buy more puts, at least in notional amounts, 
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during a year, but more of the calls purchased are still 
open at year-end Notional amounts more than $400 
billion were tladed by insurers in 1994 Some of the 
data are confusing, however For instance, it is difficult 
to reconcile the data split by stock and mutual com
panies in Table 2 with the totals in rable 1, particularly 
for the intercOlllpany groups 

Determinants of Derivative Usage 

The intellectual core of the paper, however, is in the 
probit analysis of factors involved in the use of deriv
atives and the hypotheses on those factors Some of 
these factors are discussed below 

Size 
Larger insurers are hypothesized to be more likely to 
use derivatives, and this is indeed found This finding 
is expected on the basis that larger insurers are more 
likely to be able to afford a derivatives trading staff. A 
counter hypothesis is that larger insurers will he more 
diversified and thus less in need of hedging However, 
when it COlnes to interest rate risks, being more diver
sified in products sold or even investments does not 
necessarily reduce risk Size here is l11easured by as
sets, and other measures of size might also be signifi
cant, even though correlated 

Organizational Form 
Stock companies are hypothesized to need more hedg
ing than mutual companies, but only a very weakly 
significant relationship is found Hedging has histori
cally been viewed as not beneficial to shareholders, be
cause they can diverSify more efficiently than the firms 
can hedge However, some more recent counterargu
ments to this are cited, mostly along the lines that 
hedging can actually increase firm income in some 
cases An example of this reasoning that the authors 
do not mention is that hedging can increase the value 
of the insurance contract, by redUCing the probability 
of insurer default, and thus increase company income 
through improved market access and higher rates 
Hedging can also lower the cost of capital, thereby re
ducing debt service costs and increasing the present 
value of future earnings 

The weakness of the relationship found may be due 
to mutual companies using derivative transactions as 
proxies for capital, which they have reduced capacity 
to raise otherwise 

Line of Business 
For property-casualty companies, having commercial 
liability reserves seems to decrease the probability of 

derivative activity, while having large auto physical 
damage reserves seems to increase the probability of 
writing options, Commercial liability has a long payout 
pattern for a property-casualty line, and this is hy
pothesized as leading to less need for hedging by pro
viding a dur ation match for the long-term bonds that 
dominate property-casualty insurer portfolios This is 
somewhat questionable, however, because these re
serves are also subject to inflationary pressures that 
might accompany higher interest rates It could be tl,e 
inlperfect correlation between inflation and interest 
rates that leads to the reduced hedging observed 

Large reserves in short-tailed lines sounds like an 
oxymoron, and the relationship to increased derivative 
activity may be just an additional size effect. However, 
if these indicate a lack of long-tailed reserves, this may 
provide reason to hedge long bonds, as the authors hy
pothesize. Yet this should be picked up by the long-tail 
reserve dummy This area seems to need further study 

For life-health companies, having large individual or 
group life reserves seems to be significant in predicting 
the use of swaps, forwards, and collars The authors 
hypothesize that, for individual life, this may be due 
to imbedded options within the life contracts, but this 
does not appear to explain the parallel result for group 
life, which is, if anything, even stronger Issuing GICs 
seems to lead to less use of derivatives, hypothesized 
to be due to their shmter telm However, hedging ac
tivity might be expected by issuers of GICs to help 
guarantee performance 

Other Investments 

Investing in stocks and real estate is found to be as
sociated with derivative use by property-casualty com
panies, If the derivatives are used for income enhance
ment, the use of these vehicles may represent a 
different, more risk-taking company attitude towards 
investment than the bond-only strategy, which has 
been regarded as more conservative, It was in fact 
more conservative in statement accounting before 
bonds had to be marked to market On the other hand, 
the derivatives may be used for hedging, which would 
leave open the possibility that insurers that invest in 
stocks and real estate are not less risk averse than 
other insurelS 

Life companies that invest in CMOs use more swaps 
and futures, which does make sense as a hedging ac
tivity However, it would be informative to determine 
how this varies with different types of CMS's Investing 
in longer maturity government bonds seenlS to in
crease the use of derivatives for both life and property! 
casualty insurer s 
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It may be interesting to relate hedging activity to 
trading volume, because much of the hedging may be 
for short-term purposes relating to turnover For in
stance, if an investor were anticipating, buying bonds 
and thought rates were going to fall, then it might buy 
futures temporarily to lock in the rate 

Reinsurance 
For life companies, buying reinsurance is significantly 
positively related to writing options, while for 
property-casualty companies it is significantly nega
tively related The reasons for this are really a topic 
for further research, especially as to the types of op
tions being written. The authors speculate that life 
companies may be writing bond options as part of their 
asset-liability management process and that this re
duced volatility may reduce the need for reinsurance 
As an alternative, they submit that these life compa
nies are taking on volatility through options and si
multaneously redUCing other types of volatility with 
I einsurance 

For property-casualty companies, the authors see 
writing options as potentially a risk-taking income en
hancement strategy similar to keeping insurance risk 
net; that is, companies that like one strategy would like 
the other It would be interesting to test this over time 
as reinsurance gets cheaper or more expensive to de
termine whether buying more reinsurance is accom
panied by more or less options writing 

Hedging Insurance Risk 

While the emphasis of the paper is on hedging financial 
risk, the significant relationships with reinsurance sug
gest that derivatives are also used in the context of 
hedging insurance risk 

Some of these questions about where to hedge
through options or reinsurance-are being confronted 
for the first time in other contexts Catastrophe PCS 
options traded at the Chicago Board of Trade can be 
viewed as investment or synthetic reinsurance And it 
is a question that will confront insurers and reinsurers 
as they evaluate whether they will invest in catastro
phe bonds, such as those promoted by the California 
Earthquake Authority Property-casualty companies 
will be able to take that risk on the liability side of the 
balance sheet through traditional underwriting Or 
they can take that risk on the asset side of their bal
ance sheet through their investment portfolio by buy
ing catastrophe bonds One may have greater liquidity; 
the other may have greater leverage. With more deals 
coming in the future, as the increased interest by in
surers in such transactions suggests will happen, there 
may be stronger links between investments that are 
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derivative-like in character and the liabilities or the 
reinsurance activities of the portfolio 

This paper presents some important groundwork for 
determining who might and might not be attracted to 
these areas of endeavor 

Joan Lamm-Tennant* 
This paper begins by providing a comprehensive ac
counting of the level and type of financial derivatives 
by us. insurers. Information is reported for life versus 
property/casualty insurers, detailing the number of in
surers using various types of derivative contracts, the 
volume of transactions in terms of notional amounts, 
and the number of counterparties The authors then 
establish a series of hypotheses on factors that may 
influence the existence of OBS activities and test their 
hypotheses using multivariate probit analysis 

This paper begins with a simple accounting of the 
use of derivatives, yet it is so well written and inter
spersed with insights/intuitions that I read the first 10 
pages with intense interest I have great appreciation 
for the tedious process of compiling these data-your 
tolerance is commendable-and you now have a valu
able database with enough detail to support an insight
ful description of the industry's use of derivatives as 
well as further meaningful research efforts 

This paper, in and of itself, is a significant and mean
ingful contribution to the literature Nevertheless, I en
courage continued work to better understand the in
surers' motives for participating in the derivatives 
market: hedging financial risks, hedging underwriting 
exposure, or pursuing trading profits uncorrelated with 
underlying economic activities 

Background 

On page IS (column 1), the authors mention that the 
most important financial risk management tasks faced 
by both life and property/casualty insurers are to man
age the durations and convexity of their assets port
folios and to manage relationships between the dura
tion and convexity of assets and that of liabilities 
Although I strongly agree with this statement for the 
life insurer, I suggest that property/casualty insurers 
face a different set of issues The appropriateness of 
interest rate sensitivity measures for property/casualty 
liabilities is debatable since their liabilities are largely 
driven by alternative risks 

*Joan Lamm-Tennant, not a member of the Society, is Professor of 

Finance, College of Commerce and Finance, Villanova University, 
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On page 15 (column 2), the authms mention that 
financial derivatives often provide a cheaper and/or 
mOle flexible way to manage duration and convexity 
It may be appropriate to mention some of limitations 
at this pOint such as basis risk 

Extent of Derivatives Usage by Insurers 

I am not suprised with the observation (on page 16, 
last paragraph) that stock insurers use derivatives 
more frequently than mutual insurers, because the 
empirical evidence is convincing that stock insurers 
take on mOle risk and manage this risk more effec
tively than mutual insurers (Lamm-Tennant and 
Starks 1993) 

The most common activities for PC insurers are in 
foreign currency forward contracts and in writing of 
equity call options, which differ from the most com
mon activity for life insurers, The authors attribute the 
nse of foreign currency forward contracts to their for
eign exchange exposure caused by foreign subsidiaries 
andlor holding foreign bonds/stocks An explanation 
could also be offered fm wr iting equity call options be
cause property/casualty insurers tend to invest more 
heavily in domestic equities than life insurers 

Determinant of Derivatives Usage 
Hypotheses 

Let nle turn to the second and more interesting con
tribution of the paper, which is analysis of factors in
fluencing the existence of OBS activities. Hypotheses 
were set forth as follows: 
1 Size is expected to be positively related to OBS ac

tivity 
2 Stocks are expected to engage in more OBS activity 
3 Larger maturity duration gaps are associated with 

higher usage of OBS contracts 
4 Reinsurance could be either positively or negatively 

related to OBS activity Reinsurance designed to re
duce underwriting risk might serve as a substitute 
of OBS activities Alternatively, reinsurance and fi
nancial derivaties may serve as a complenlent if in
surers that engage in hedging underwriting risk are 
also more likely to hedge financial risk 

5 PC insurers with higher proportions of long-tail li
abilities would be less likely to engage in derivatives 
designed to manage interest rate risk Life insurers 
with relatively large cash value life insurance and 
annuity reserves would he more likely to use deriv
atives designed to manage interest rate risk 

On page 19: I recommend that the authors set forth 
the hypotheses upfront by simply enumerating them 
and then following with a discussion Readers appre
ciate the ease of early recognition of the various hy
potheses The underlying arguments or supporting the
ory may then follow. The authors might consider 
developing a table that reports the hypothesis, the vari
able proxy, and the expected sign 

Size is expected to be positively related to OBS ac
tivity due to significant economies of scale in human 
captial investment and derivative trading, However, 
these economies of scale may be offset by the fact that 
larger insurers may be more diversified and therefore 
in less need of OBS contracts as a risk management 
tool The authors may nlention that large insurers also 
hold an advantage in the negotiation and pricing of al
ternative risk management tools such as the purchase 
of reinsurance 

Variable Estimation 

The authors may consider an estimation of the matur
ity gap between asset and liabilities in accOldance with 
a technique first applied to banks by Flannery and 
James (1984) and later applied to property/casualty in
surers by Lamm-Tennant, Starks and Stokes (1996) 

Results 
The results are largely consistent with the hypotheses 
with noteworthy differences between life and property/ 
casualty insurers Of particular interest are the results 
regarding group versus unaffiliated single firms That 
is, the greater use of derivatives by unaffiliated insur
ers may reflect the fact that they forfeit a source of 
diversification offered through the corporate structure 
Since these results are largely PC specific, it may also 
indicate that the option to fail may be wOlth more to 
PC insurers, motivating PC insurers that are not mem
bers of groups to engage in other types of financial risk 
management Further exploration of this result would 
cast valuable insights into corporate structure within 
the PC insurance industry 
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AUTHORS' REPLY 

J. David Cummins, Richard D. 
Phillips, and Stephen D. Smith 

We appreciate the comments from Colquitt and Wil
son, Venter and Lane, and Lamm-Tennant. This is an 
exciting area of research, and we are the first to ac
knowledge that, in the future, much more productive 
work can be done in this area. We firstr€spond to some 
of the particular comments and then close this re
sponse with a few more general comments 

Mr Colquitt and Ms Wilson take exception to our 
use of the term "hedging" as opposed to risk manage
ment, with the idea that some actual or reported de
rivatives activity may not be intended to hedge the 
firm's underlying risk exposure but rather to increase 
expected returns This is fine as far as it goes However, 
we note that their example of positions reported that 
are not associated with a particular underlying risk is 
not necessarily evidence that the firm is not hedging 
Indeed, this situation may arise from the basic distinc
tion between a so-called "macro" hedge and a "micro" 
(or asset-specific) hedge If the insurer rationally 
wishes to hedge its exposure, it may well take a posi
tion in derivatives that is not matched to any particular 
asset but instead hedge against, say, overall changes in 
the value of the firm or whatever the objective function 
maybe 

They also make note of some potential statistical 
problems with the dataset we used in this study. Spe
cifically, they suggest the heteroscedasticity and/or 
multicollinearity may be problems While not re
ported, the coefficients of the variables used here are 
quite stable across various model specifications More
over, severe collinearity can "blow up" the standard 
errors. We note that the significance (or lack thereof) 
of the variables used here is quite stable across the 
alternative estimated models, suggesting that there is 
no multicollinearity problem 

To test for heteroscedasticity, we conducted a like
lihood ratio test using assets, the square root of assets, 
and the reciprocals of these variables as alternative 
weighting variables The tests failed to reject the hy
potheSis that the heteroscedasticity-adjusted results 
are the same as the unadjusted results Accordingly, 
we find no evidence that the results are biased due 
to heteroscedasticity Since the results are virtually 
identical in the adjusted and unadjusted runs and in 
view of the lack of evidence that heteroscedasticity is 
a problem, we report the unadjusted results in the 
article, 
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They also argue that some of the users of a particular 
given instrument can be a small fraction of the 
population However, the variables employed are often 
significant despite the well-known problems associated 
with small sample sizes. Moreover, their own sugges
tion that we further decompose the data (for example, 
users who write puts but do not buy futures) would 
cause the users in these groups to be even smaller 

The final issue that Colquitt and Wilson raise is the 
lack of a tax variable in the estimated equations. Al
though not reported in this paper, we did include a tax 
variable similar to one that Colquitt and Hoyt (1995) 
used in an earlier paper investigating the use of futures 
by life insurers This tax variable did not add to the 
explanatory power of the models and was therefore ex
cluded from the final estimation runs. We look forward 
to including the new tax variable that they discuss in 
future work 

Finally, we are pleased ,,1th their discussion of pro
posed tax law changes and their potential effect on de
rivatives usage The changes FASB is proposing will 
fundamentally change the accounting rules that gov
ern the ways that hedging with derivatives affects the 
balance sheet and income statements of insurers. Vle 
concur that it will be very interesting to see the effect 
of these rule changes on the propensity for insurers to 
partiCipate in derivative markets 

Messrs. Venter and Lane note that our use of the 
term "income enhancement" should be stated in an 
expected value sense This is true, of course, but we 
thought the term was adequate because yields that are 
certain would imply that there is no risk-and man
aging risk is the point of paper 

They also argue that it is difficult to distinguish be
tween hedging and income enhancement strategies 
While we agree (see our comments on Colquitt and 
\Vilson's diSCUSSion), their particular example, that 
writing covered calls could be viewed as risk-reducing, 
seems to make sense only if I isk is measured by un
expected large gains, not losses. While we acknowl
edge that a covered call position on a particular 
security could conceivably be used to construct a 
macro hedge, it not clear to us how this would work in 
a practical situation 

Ms Lamm-Tennant makes a number of pIesenta
tion-style suggestions for the paper that would have 
been nice to implement if time and publication sched
ules would have allowed We do appreciate the sugges
tions, however, and we will keep them in mind as we 
continue our derivatives research 

She finds it interesting that such a large percentage 
of stock companies participate in derivative markets 
relative to their mutual firm counterparts Although 
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this is true in the univariate case, once we control for 
other factors that influence the decision of whether to 
participate in derivative markets, we were not able to 
find an organizational form effect Perhaps more finely 
defining our organizational form dummy variables, as 
Colquitt and \\Tilson mention in their discussion, will 
allow us to document this result in the multivariate 
case as well 

In conclusion, we again thank the reviewers for their 
comments Financial risk management is potentially 
valuable for the very reason that it allows investors to 
allocate risks to those who are best able to bear it in 
an efficient fashion However, it is precisely this effi
ciency property that allows some users of these con
tracts to purchase additional risks in ways that may be 
cheaper than purchasing the underlying instrument or 
instruments In the future, we intend to further inves
tigate the relationship between specific derivative 

activities and measures of macro exposure (that is, vol
atility, equity duration, and so on) as well as profita
bility meaSures In this way we may begin to resolve 
the question of how much of this derivatives activity 
is due to hedging rationales and how much is due to 
income enhancement strategies 
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