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Risk Management and Insurance

Kenneth A. Froot*

My research over the past several
years has focused on two topics: cor-
porate risk management, with a spe-
cial emphasis on the insurance
sector, and the portfolio flows of in-
ternational investors. In this article, I
first discuss the work on risk man-
agement, explaining why the insur-
ance industry provides a wonderful
set of experiments for testing some
ideas about the subject. I then turn
to my work on intemnational portfolio
flows.

Financial risk management is prob-
ably the central activity of financial
intermediaries, including banks and
insurance companies. Intermediaries
take risks by investing their capital in
illiquid and information-intensive
financial activities. It is these imper-
fections in financial markets that
allow intermediaries to make profits.
But the imperfections are not merely
a source of profit—they also create
costs. That is, intermediaries must
finance themselves by issuing claims
that are at least partially illiquid and
information-intensive. This suggests
that exogenous shocks to intermedi-
aries’ financial capital should have
implications for the pricing and avail-
ability of the instruments in which
they invest.

How do financing imperfections
influence financial policies, such as
risk management, capital budgeting,
and capital structure? For example,
suppose that a financial firm be-
comes concerned about the feasibil-
ity or cost of raising equity capital, or
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that its costs of carrying a given
amount of capital rise. The marginal
value of the firm’s internal funds will
have increased. As a result, that firm
will wish to reduce risks to its capital
in order to conserve on intemal funds.

The first thing the firm can do is to
hedge out any and all “market risks”
—for example, risks that can be
hedged without friction in the capital
markets. These hedges have zero net
present value from the market’s per-
spective, since they are done at fair
prices. However, they create addi-
tional firm value because they allow
the firm to use less capital and to
raise needed capital less often.!

Having hedged all frictionless mar-
ket risk, can the firm further reduce
its risk? Yes, the firm can alter its cap-
ital budgeting policy by raising inter-
nal hurdle rates. At first blush, an
increase in hurdle rates would seem
to do little to conserve on internal
funds. After all, industrial firms are
more likely to reduce new invest-
ment than they are assets in place, so
higher hurdle rates would not reduce
risk quickly. In this regard, however,
financial firms are special. Financial
firms have larger and more liquid
balance sheets. Higher hurdle rates
would encourage a reduction in risk
exposures.

However, it would not be optimal
for a financial firm to raise all its hur-
dle rates by the same amount. Invest-
ments that co-vary positively with
fluctuations in overall firm capital
should receive higher hurdle rates.
However, investments that co-vary
negatively with internal capital
should see their hurdle rates decline.
In a recent paper, Jeremy C. Stein
and I model these internal hurdle
rates. We show that, in the presence
of financing imperfections, optimal
hurdle rates should include an addi-
tional factor driven by co-variance
with internal capital. For internal

pricing, the price of capital at risk is
measured by a risk-aversion term that
reflects the shadow value of internal
funds, whereas the quantity of capi-
tal at risk is measured by a given
investment’s covariance with the rest
of the firm’s portfolio.?

If financial imperfections are pres-
ent, then negative shocks to finan-
cial-firm capital should be associated
with increases in hurdle rates and
more aggressive hedging. Unfortu-
nately, it is difficult to provide unam-
biguous empirical evidence that an
intermediary’s capital position mat-
ters for pricing. That is because clas-
sical hurdle rates are not directly
observable, and changes in interme-
diary capital are often endogenous.
Consider the often-cited correlation
between bank capital and bank lend-
ing, for example. One could argue
that such a correlation emerges be-
cause losses reduce capital, causing
banks to raise hurdle rates and cut
back on lending. But it is difficult to
rule out the alternative interpretation:
that a decline in lending opportuni-
ties causes the decline in lending and
the increase in observed lending
rates. Under this interpretation, there
is no need for a change in bank hur-
dle rates.

To determine which of these ex-
planations is correct, one would need
to observe either hurdle rates or
losses that are unrelated to changes
in investment opportunities. These
conditions come close to being met
in one area of the insurance markets
—catastrophe (cat) insurance. Insur-
ers purchase catastrophe re-insur-
ance against natural disasters (such
as hurricane, earthquake, freezing
weather conditions, and the like) to
offset losses triggered by such events
on the policies they write. Such
events stress insurer capital, since the
trigger claims against many policies
at once. Re-insurance treaties are
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traded contracts that permit insurers
to pay a premium to hedge out por-
tions of the cat risk embedded in
their policies.

Can the market for catastrophe risk
help one understand whether finan-
cial imperfections are present? Most
important is the transparency in cat-
risk hurdle rates. In an essay pub-
lished a few years ago, I constructed
the returns from bearing cat risk
exposures over a 20-year period
using historical cat re-insurance con-
- tracts. 1 argued that historical cat
losses as well as returns on catastro-
phe re-insurance appear uncorrelated
with returns on other major asset
classes.? This suggests that the classi-
cal hurdle rate for cat risk is the risk-
free rate, which is readily observable,
The implication is that cat re-insur-
ance premiums should equal cat re-
insurance expected losses. While we
cannot observe expected losses
directly, they can be estimated indi-
rectly using models produced by
independent catastrophe modeling
firms, of which there are several.
While these models are no doubt
imperfect, they provide objective, sci-
entific estimates of expected contract
losses. Thus it is possible to construct
a crude, but presumably unbiased,
estimate of the cat risk embedded in
each cat contract.

Data on cat re-insurance contracts
since 1970 suggest that, first, re-insur-
ance premiums have on average ex-
ceeded expected contract losses. To
reach this conclusion, Paul O’Connell
and I model the event-loss distribu-
tions from five different natural perils
across five U.S. regions. We then use
the exposure patterns of U.S. insurers
to develop estimates of the cat risk
imbedded in the re-insurance treaties
purchased by these insurers. We find
that average premiums exceed
expected losses by a multiple of four
or five. That is, premiums have his-
torically been four or five times
expected losses, a shockingly large

differential. Even allowing for con-
siderable measurement error in the
models of actuarial risk, this suggests
that cat premiums are far too high to
be successfully explained by classical
hurdle rates.4

In the same paper, we also demon-
strate that after a cat event, cat re-
insurance premiums increase strongly
while the quantity of cat re-insurance
purchased by insurers falls. These
simultaneous movements in price
and quantity are important in iden-
tifying the role of supply-versus-
demand shocks. Prices could increase
after a cat event because capital is
depleted and re-insurers raise hurdle
rates (that is, supply of re-insurance
contracts when capital is depleted).
Alternatively, premiums could in-
crease because there is a surge in
insurance and re-insurance demand
following a cat event (that is, demand
for re-insurance increases when there
is an event). The change in quantity
purchased is decisive in separating
these two explanations: in the former,
quantity decreases, whereas in the
latter quantity rises. Our finding that
the quantity of re-insurance pur-
chased falls subsequent to an event
suggests that a reduction in the sup-
ply of re-insurance is more important
than any increase in demand for ex-
plaining premium levels and changes.

Next, we estimate re-insurance
supply and demand curves explicitly
in order to examine a critical predic-
tion of the financial imperfection
models: that intermediary hurdle
rates reflect the co-variance of a par-
ticular cat risk with the intermediary’s
preexisting portfolio. We find that re-
insurers do indeed increase their hur-
dle rate for those cat risks that are
positively correlated with their pre-
existing portfolios. In other words,
the supply of re-insurance for a par-
ticular cat risk falls as the risk is more
highly correlated with U.S. nation-
wide cat risks. This is a direct contra-
diction of the classical hurdle rate

approach, and is consistent with the
Froot and Stein model of financial
intermediaries described earlier.

Some of these conclusions require
us to assume that cat events do not
trigger updates in the perceived (and
modeled) probability of such events
going forward. This assumption may
not hold up however. The distribu-
tion of cat risk perceived by market
participants may shift when events
occur. This could lead event losses to
be correlated with premium increases
and for correlated risks to (poten-
tially) command even higher premi-
ums. To address this “probability
updating” hypothesis, O’Connell and
I examine how the re-insurance pre-
miums on one type of peril change
when a different peril occurs. For
example, we look at how the premi-
ums for southeastern U.S. hurricane
risks change when an earthquake
occurs in the western United States.
We assume that earthquake losses do
not help us understand how well
Florida construction will hold up in
high winds, even though an earth-
quake may teach us something about
the vulnerability of California con-
struction to ground motion. The data
demonstrate strongly that an event
loss from a particular peril increases
subsequent re-insurance premiums
for that peril, but also for all other
perils. Probability updating cannot
explain this result. Instead, it is con-
sistent with the financial imperfec-
tions story, which predicts that re-
insurer losses lead to higher charges
for re-insurer risk assumption.5

A final pervasive fact about the cat-
risk market is how little cat-risk trans-
fer occurs. U.S. households and busi-
nesses are underinsured in general,
and businesses in particular have
relatively little cat-risk protection.
Insurers who accumulate cat expo-
sures by writing individual insurance
policies purchase only a small
amount of re-insurance, given the
size of their exposures. In a well-
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functioning capital market, a much
larger fraction of cat exposures
would be hedged. Inefficiency is sug-
gested when a Long Island regional
home insurer asks its policyholders
to bear some of the risk that a large
hurricane will strike Long Island, pre-
cisely the risk policyholders are try-
ing to avoid.

While the financial imperfections
theory explains these facts, 2 number
of other explanations are also help-
ful, including 1) monopoly power on
the part of re-insurers; 2) tax and
agency inefficiencies in the organiza-
tional form that re-insurance takes; 3)
the high frictional costs of re-insur-
ance (attributable to the illiquidity of
contracts and the ways in which they
are transferred); 4) the presence of
adverse selection and moral hazard,
which tend to degrade the quality of
the cat-risk market; 5) regulation of
insurance rates by state insurance
commissioners, which influence
insurers’ willingness to purchase re-
insurance; 6) ex post reimbursements
for cat losses from the government
and industry pools, which distort
incentives to purchase re-insurance;
and 7) behavioral factors that may
dampen demand for re-insurance,
and particularly so for large event
losses. In a recent essay, I examine
the financial imperfections explana-
tion in addition to these other expla-
nations of the low levels of risk
transfer.6 I conclude that financial
imperfections are the single most
robust explanation (although combi-
nations of these other factors are very
important). I also argue that recent
and future developments in this mar-
ket are going to be critical to finding
the right answer.

These recent developments are
telling indeed. In the past few years,
cat re-insurance contracts have been
securitized for the first time (that is,
sold into the capital market as secu-
rities rather than absorbed by re-
insurers as re-insurance treaties). It is

interesting to track the impact that
these transactions have had. I detail
the most important landmark cat
securitization in a case focusing on
the issue’s pricing and its implications
for risk management.” This 1997
transaction involved the sale of a
large fraction of a major insurer’s cat
exposure to the capital market. The
premiums received by investors were
very large (but in line with historical
results): the premium over the risk-
free rate was approximately seven or
eight times expected losses.

However, some of these generous
premiums have been transitory. Even
though relatively little cat risk has
been securitized to date, premiums
have declined precipitously. For
example, in 1998, the same major-
insurer cat exposure was sold in an
almost identical securitization. Here
investors received approximately five
or six times expected loss. In 1999,
the same exposure is expected to
reach the market once again in a sim-
ilar security. But this time indications
are that it will fetch only about four
times the expected loss.8

These developments suggest that,
first, securitization permits additional
risk-bearing capacity to be supplied
by investors. Re-insurers are no
longer the only suppliers of capital.
Second, the potentially lower cost of
this new source of capital allows pre-
miums to be bid down. Even though
securitizations account for a small
fraction of cat-risk transfer, they have
made the market contestable. Third,
new pressures for re-insurers to re-
duce their costs of capital and improve
the efficiency with which they use
capital will keep them competitive.
But considerable reform in the way
re-insurers source funds will occur.?

Finally, the insurance and re-insur-
ance industries are beginning to
adjust to changes in capital-raising
capabilities, in risk-management
techniques, and in information tech-
nology. This will ultimately lead to

considerable change in the organiza-
tion of these industries, in the types
of insurance policies and risk-man-
agement devices available to individ-
uals and firms, and in the way these
policies are distributed. Howard Kun-
reuther and 1 have started a project at
the NBER devoted to understanding
both the supply and demand sides of
these changes. We held our first pro-
ject meeting in February 1999, and
the papers given at that meeting are
posted on the NBER web site
(http://www.nber.org).
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