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1. INTRODUCTION

[ have been following with great interest this discussion
“thread” in the Proceedings [1, 2, 3], along with the recent pa-
pers of Rodney Kreps [4] (with Daniel Gogol’s reply [5]) and
Glenn Meyers [6] (with Ira Robbin’s reply [7] and Meyers’s re-
sponse [8]). Obviously, this is an important topic for the CAS,
as evidenced by the amount of discussion it has generated; and
it is of particular interest to me, given my current specialization
in rate of return, surplus need, and related areas of financial ac-
tuarial practice. The focus of the Feldblum/Philbrick discussion
has been five methods of setting risk loads and the relative mer-
its and deficiencies of each. The other papers by Kreps and by
Meyers deal with related approaches and issues. I wish to add
two observations to the discussion:
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o All of the methods are more similar than different, including
the methods discussed by Kreps and Meyers, and if care is
taken to use a common set of assumptions, the methods are
nearly equivalent;

e None of these methods, including CAPM, resolves several fun-
damental problems; and any risk loads derived from these
methods must still contain a great deal of subjectivity, more
than is implied by Feldblum’s discussion of CAPM.

I wrote this discussion to question the level of certainty con-
veyed in Feldblum’s initial paper and to keep the topic open. Al-
though Philbrick’s comments help in this regard, he does not go
far enough. I am concerned that inexperienced actuaries will see
betas published in the Proceedings and will feel justified in rush-
ing off to use these in setting profit loads, despite Feldblum’s
warning that his calculations were for illustration only. There are
still many unresolved issues regarding the measurement of risk
and its application to profit provisions. The research to date is
encouraging and highly connected, as we shall see, but there is
still much left to do.

2. THE FIVE RISK LOADS—ARE THEY EQUIVALENT?

I start this analysis with the work of Rodney Kreps—his pa-
per already describes most of the connections I want to demon-
strate, but they have not been fully integrated. We can use his
equations to show that variance, standard deviation, ruin theory,
and CAPM describe similar (and nearly equivalent) concepts.
Although I could not incorporate utility theory and the reinsur-
ance method with sufficient mathematical rigor, there is reason-
able evidence that these latter approaches are also strongly re-
lated to the others.

We begin with Kreps’s equation for surplus supporting insur-
ance variability of a given portfolio. Kreps assumes this portfolio
represents a company’s book of business, and Feldblum agrees
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that this assumption is appropriate for adapting CAPM to insur-
ance. However, 1 will assume this portfolio is the industry port-
folio (in the next section, I will support this position—one could
use a company portfolio in this analysis and reach the same con-
clusions). The equation is

V =zS—R, (2.1)

where 7 is the surplus, S is the standard deviation of the port-
folio, R is the return in dollars, and z is the standard normal
percentile value associated with a given probability of ruin (i.e.,
exceeding needed surplus). Kreps does not show explicitly that a
ruin theory equation produces this formula; it is

PrL+E>EWL)+E+R+V)<e, (2.2)

where L is the random variable for loss (boldface will always be
used for random variables), E is expense, and e is the threshold
probability of ruin corresponding to the value z. Note that the
standard deviation of L is S. Standardizing L to (L — E(L))/S
produces the solution for z, from which (2.1) follows:

z=(R+V)/S. (2.3)

Kreps then produces the equation for the marginal surplus re-
quired for a new risk x. We shall assume x is very small in mag-
nitude compared to L, for both means and standard deviations.
The equation for the marginal surplus is

Vi—V =28 -8)—r, (2.4)
where V' and S’ are the surplus and standard deviation, respec-

tively, for the portfolio with x added, and r is the return for x.
Further, Kreps solves for §' — S as

§'—8§=05C+0)/(§ +5) (2.5)

where ¢ is the standard deviation of x, and C is the correlation
coefficient of x and L.

Gogol, in his discussion of Kreps’s paper, noted that this ap-
proach is highly “order dependent.” That is, Equation 2.5 shows
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the increase in standard deviation if x is the last risk added to
the portfolio. If we assume that L is a portfolio of risks identical
to x, then x’s contribution would be ¢ if it were the first risk in
the portfolio, a smaller number than ¢ (or at least not larger)
for the second risk, and so on, despite the fact that the risks
are identical. Measuring each risk’s surplus requirement based
only upon its marginal risk contribution will underestimate the
total surplus need of the portfolio. Gogol developed a formula
to allocate the total surplus need to all individual risks based
upon an average of the risk’s standard deviation on a “first-in”
and “last-in” basis. (Please see Gogol's paper for more details.)
This is an important adjustment for practical implementations of
this method, but please note that Gogol's technique is not the
only way to do this—another approach will be discussed at the
end of this section.

Up to this point, we could call Kreps’s method a ruin theory
approach, because ruin theory is the basis of his equations. But
is this method related to any other approaches? Suppose that x
and L are independent (rare, but the usual assumption), so that
C = 0. Then

S —8=0/(S +8S)~a’/(25), (2.6)

because ¢ is small compared to S. Thus, the marginal surplus is
a function of the variance of the new risk. (Feldblum cites this
formula in Footnote 1 of his reply to Philbrick, but does not
mention explicitly the independence requirement.) Conversely, if
x and L are completely dependent (also rare, but illustrative),
then C =1 and

S —-S=0(28+0)/(S'+S)=o0. 2.7

Again, this is true because o is small compared to S. Now the
marginal surplus is a function of the standard deviation of the
new risk. So in the most common situation, where x is slightly
correlated with L, the marginal surplus will be a linear combina-
tion of the variance and standard deviation related to the covari-
ance. In my opinion, this makes the whole “variance vs. standard
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deviation” debate much less interesting, because both are sim-
ply special cases of a unifying covariance framework. Actuaries
may continue to choose one or the other method on the basis
of tractability concerns (and measuring covariance is very diffi-
cult), but they should be aware of what these decisions imply and
whether or not their assumptions are appropriate.

We have two important results so far:

1. The distinction between variance and standard deviation
methods is somewhat artificial. Which method to use is
a function of the correlation between the new and ex-
isting risks, and in most cases, the “‘correct” answer is a
marginal risk approach that incorporates covariance.

2. Marginal risk methods (including variance and standard
deviation methods as special cases) are closely related to
a ruin theory approach.

Let us examine §' — S further. Define P as the premium as-
sociated with the industry portfolio, and let p be the premium
associated with the new risk. From Equation 2.2, it should be
clear that S/P is the standard deviation for the industry return
on premium. Further, (S’ — S)/p is the marginal contribution to
the standard deviation of the return on premium from the new
risk. Using Equation 2.5 and some algebraic manipulation, note
that

[(S"—8)/pl/[S/P]=[0(25C +a)/((S' + 8) x p))/[S/P]
= [(28Co +0D)/(p x 2P)]/[(S/P) x (S' + §)/2P]
= [C x (0/p) x (S/P)/I(S/P) = (S/P)]
(because 02/(pP) is small)
~ cov(x/p,L/P)/var(L/P). (2.8)

The last part of Equation 2.8 looks remarkably like a CAPM
beta. In fact, this is the formula for beta proposed by Feldblum,
so let us “set” @ equal to [(S' - S)/p]/[S/P) This is not how
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beta would be derived in practice, but it serves as a link in the
chain of reasoning of this analysis. However, Feldblum might dis-
agree with this characterization, as I have just said, in effect, that
the variance in profit equals the variance in loss, and Feldblum
produced at least three examples to demonstrate that this is not
true. Before proceeding, then, I should justify this simplification.

Two of Feldblum’s examples are rather naive descriptions of
how to measure the variance of losses, and it is fairly easy to
remedy the problems he describes. His first example, retrospec-
tive rating, could be fixed by measuring the variance of the in-
surer’s effective loss distribution, which is zero in his idealized ex-
ample. His third example, heterogeneous mix of risks, is fixed by
using homogeneous groups, or by adjusting for the heterogeneity
in a reasonable fashion.

But Feldblum does indicate some important sources of risk
that are not derived from the loss distribution, including infla-
tion, investment, default, and parameter risk. All of these need
to be measured, but the method for doing so does not require
measuring the variance of profits directly. In fact, given the prob-
lems with calendar year measures of profitability in insurance
(which Feldblum used, although he did acknowledge that prob-
lems existed), it may be preferable to measure the variance of
profitability in other ways, such as starting with the variance of
accident year losses and modeling additional sources of risk as
required. (This will be discussed further in the next section.)
Thus, as long as x and L reflect these additional sources of risk,
it is appropriate to use 8 as I have defined it. Therefore, 1 shall
assume that x and L are so stated.

Feldblum will probably have one final point of disagreement:
Covariance and ruin theory approaches usually do not reflect
these additional sources of risk, so to claim that x and L consider
these factors alters his initial assumptions to represent a situation
much more like CAPM, making this an unfair comparison. Fur-
ther, adjusting loss distributions to reflect these risk sources is
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non-trivial, and probably non-objective as well. These are both
reasonable points, but for most lines of business (after adjusting
for special features like retrospective rating), why is the loss dis-
tribution not a reasonable first approximation for measuring the
variance of profits? With the exception of parameter risk, most
of the other components have very low variance compared to
losses. Parameter variance must be included, but it is not clear
that measuring calendar year variance of profits directly is the
best way to do this.

Returning to the analysis, consider the following return on
equity equation, which is a form of the equation used by Ferrari

[9]:
Rm = Ry + (P/(z55))R5. (2.9)

where R, is the target return on equity for risk x (and, in fact,
for all risks), Ry is the risk-free rate of return obtained from the
supporting surplus, R is the return on premium, and P/(z5p3) is
the premium-to-surplus (or leverage) ratio appropriate for x. But
wait-—shouldn’t this last statement be a question? Is P/(zS(3) an
appropriate leverage ratio for x? The answer is yes, if P/(zS) is
the appropriate leverage ratio for the industry portfolio. To see
this, consider the standard CAPM equation:

Re = Ry + B(Rm — Ry), (2.10)

where Ry, is the return on equity for the industry portfolio. To
solve for the return on premium, R,, needed to produce R.,
according to Feldblum, we subtract the risk-free rate and divide
by the portfolio leverage ratio to obtain:

Rp = (Re — Rp)/(P/(28)) = (Rm — Ry)/(P/(2S50)).
(2.11)

But Equation 2.11 is also equivalent to Equation 2.9 if R, in
Equations 2.9 and 2.10 means the same thing. Note that Equa-
tions 2.9 and 2.10 are two different approaches to the same ques-
tion: How do we determine the needed profit load? Under Equa-
tion 2.10, the CAPM approach, each risk requires a different rate
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of return, but a common leverage ratio is used for all lines. Un-
der Equation 2.9, which I will call the leverage ratio approach, we
target a common rate of return but vary the leverage require-
ments; in effect, all lines are scaled to the market return.

This last result might seem a little odd—aren’t the measures
of actual ROE by line of business different under the two ap-
proaches? The answer is yes, but this is because the approaches
use different leverage ratios. Under CAPM, the industry lever-
age ratio P/(zS) is used for a/l lines of business, whereas under
the leverage ratio approach, the leverage varies by line: P/(z53).
If you accept a single leverage ratio, then you must demand dif-
fering rates of return on equity based upon the line’s beta. But
if you adjust the surplus requirements by beta, then you can
accept an equal rate of return on equity across all lines, and
this will equal the industry rate. In practice, the distinction is
largely academic—regardless of which formula we use, the re-
sulting profit load is the same. Thus, the meanings of R in
Equations 2.9 and 2.10 are equivalent, and we have our third
important resuit:

3. CAPM and the leverage approach, which are based upon
the covariance method, are equivalent for computing in-
surance profit loads.

We also obtain an additional result, a counterargument to
those who suggest that surplus shouldn’t be allocated to line of
business for pricing purposes. If we allocate surplus in propor-
tion to a line’s beta, we obtain a profit load rule that is equiva-
lent to that produced by CAPM. We also normalize the by-line
ROE:s towards the industry average, allowing the convenience of
targeting a single ROE for all lines instead of varying the ROE
target by line. You can obtain the same results by not allocating
surplus, using the industry leverage for all lines and varying the
target ROE according to CAPM. I agree with Feldblum that this
allocation of surplus has nothing to do with solvency consider-
ations, but that it produces a pricing rule that makes economic
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sense. This allocation of surplus differs from Gogol’s method in
that it is simply a “grossing up” of the marginal surplus require-
ments so that they balance back to the total.

But now we have a problem. In creating this nice link to
CAPM, we seem to have lost our way back to the original
ruin theory equation. According to CAPM and the leverage
approach, the appropriate surplus for the industry is zS, but
Equation 2.1 says this value should be zS - R. R is not small
compared to zS, and there is no adjustment that brings these
approaches into line. However, let us recall Philbrick’s con-
cern for “the overly simplistic binary division of the world into
solvent and insolvent companies. Gradations of insolvency are
important....” We could reflect this by adopting a more aggres-
sive ruin constraint: for example, that the sum of loss and ex-
pense, minus profit, may not exceed premium plus available sur-
plus (i.e., just surviving is not good enough). In this case, the
needed surplus would now be zS, as per CAPM and the leverage
approach. This is no longer strictly ruin theory, but it is certainly
related, and our analysis provides evidence that this is a more
“financially sound” approach than pure ruin theory.

That leaves us with the two final approaches, utility theory
and the reinsurance method. As Feldblum noted in his paper,
neither of these approaches has straightforward equations with
which to work, so this part of the analysis will be less rigorous,
and more brief!

The reinsurance approach is not really an independent method,
but is, as Philbrick pointed out, “a powerful reality check.” Pre-
sumably, reinsurers are subject to the same market forces as pri-
mary insurers, and assuming that marginal risk methods are cor-
rect for primary insurers, they should work for reinsurers also.
In fact, this was the context in which Kreps presented his find-
ings. Further, the “reality checking” feature should help both
primary insurers and reinsurers calibrate their estimates from
other approaches and verify that they make sense in the context
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of the larger market. But this is the extent of this “method’s”
usefulness—it cannot determine risk loads from scratch, and it
is not the only way one can check the market viability of other
methods.

Utility theory is a more complicated issue. Feldblum notes
correctly that there is no good method for determining exactly
what utility function should be used for determining investor
preferences (or insurer risk loads). However, CAPM requires
as an assumption that investors have utility functions of a cer-
tain form—specifically, risk-averse functions with known first
and second moments [10]. Suppose we consider all of the as-
sumptions required by CAPM except for the utility requirement,
and furthermore, suppose we assume that investors will value risk
as per the CAPM formula. The question is: what does this say
about investor utility? Clearly, it still implies that investors are
risk-averse, because they demand higher returns for taking on
more risk. Do we really need to know anything else? CAPM can
price the risk loads, so why do we need a corresponding utility
method to do the same?

One might argue that we could better price the risk if we
knew more specifics about the market utility function, but this
seems equivalent to knowing how the market rewards differ-
ent levels of risk, at least for fairly “well behaved” utility func-
tions. One could certainly conceive of investor utility functions
so complex that CAPM no longer applies, but such functions
could probably be shown to fit into the framework of something
like the arbitrage pricing model (APM), which is a generalization
of CAPM [10]. This is not a trivial step—APM is considerably
more complex than CAPM, in that it allows investors to use in-
formation other than mean and variance statistics to price risk.
This strikes me as an important insight—utility theory at least
holds out the potential of using more information than just the
first two moments of a portfolio’s probability distribution to de-
termine investor preferences. The following chart describes this
potential shift in approach:
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Current Methods Future Methods
moment-based moments plus other data
CAPM APM

complex utility function
complex ruin theory

simple utility functions
simple ruin theory

Ll

As used here, “simple” basically means “tractable and un-
derstandable.” Most people involved in the field of financial re-
search know that CAPM and related approaches are approxi-
mations (hopefully good ones) of a more complex reality. But
tractability becomes less of an issue every year as computing
power increases and research progresses. Understandability is a
more serious issue and may slow progress more than tractability.

I don’t want to pursue this direction any further in this
paper—the subject would fill a book. As for a verdict on util-
ity theory: 1) for a fairly large class of tractable utility functions,
there is consistency with CAPM and related methods, so it seems
unimportant that we don’t actually have a method to determine
what utility functions to use; and 2) even if more complex utility
functions might model market preferences more accurately, there
are probably other equivalent methods, like APM, that would be
used in practice.

In summary, it seems clear that the five approaches have more
in common than Feldblum, or even Philbrick, would admit. The
key is to carefully state the initial assumptions and eliminate
the various shortcuts and approximations that are so often used
with these approaches. If actuaries continue to ignore covariance
considerations when setting risk loads, for example, then the ap-
proaches will not agree, and many of Feldblum’s and Philbrick’s
criticisms will be completely justified.

3. REMAINING PROBLEMS

This analysis seemingly produces a good result, in that we
now have a single approach for setting profit loads that is ob-
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jective, agrees with financial theory, and could be used in prac-
tice. However, the conclusion 1 have reached is that none of the
five approaches deals with some very important and practical
considerations, and without a resolution to these problems, we
end up with risk loads that are driven largely by subjective con-
siderations. This conclusion does not imply that these methods
are unusable—I use a form of the leverage ratio approach in
practice—but Feldblum’s article might leave one with the im-
pression that CAPM solves more subjectivity problems than it
actually does. There are many problems that require further at-
tention, but the following are examples that loom large in my
mind.

What is the Industry Leverage Ratio?

This is a very important question that CAPM does not answer
and that Feldblum appears to have overlooked. In fact, Feldblum
seems to imply in his paper that once you have computed your
return-on-premium betas, you need only use the “Kenney Rule”
(2-to-1 premium-to-surplus ratio) to convert CAPM return on
equity targets to profit loads! The exact leverage value is not
important—the point is that Feldblum seems to be saying that
P/(zS) (using the above notation) is known for the industry,
when most certainly it is not. zS is definitely not statutory sur-
plus, nor even GAAP equity, because these accounting measures
don’t use components that are stated economically (e.g., reserves
aren’t discounted), and we cannot rely upon any given year-end
snapshot of equity to be free of distortions and random fluctu-
ations. Even if we came up with a way to measure S properly
(does risk-based capital do this?—I have my doubts), what is the
correct value for z? The answer must be something like “what-
ever the market says z should be,” but this doesn’t help us to
compute a value for z.

No, there is only one answer to this question at the present
time: P/(zS) must be selected, giving due consideration to the
amount of risk the market and company senior management are
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willing to bear (as correctly discerned by Kreps). Once this key
leverage ratio is selected, the other calculations become possi-
ble, and it is key because it impacts the profit load for every
individual line of business. So the most CAPM can accomplish
is to compute profit load relativities, which is no better than
ISO’s approach, old or new. Perhaps this is what Glenn Mey-
ers means when he says that CAPM requires an allocation of
surplus. Strictly speaking, CAPM does not require one to know
leverage ratios by line, as that is what it computes, but CAPM
most certainly does require that one know the overall leverage
ratio or, equivalently, the leverage for one line of business. It
would certainly be worthwhile to try to develop ways to evaluate
the choice of overall leverage ratio and its accompanying return
on equity (apart from obvious ad hoc methods like comparisons
to industry figures, or other industries with similar risk char-
acteristics, etc.), but that is a subject worthy of a paper of its
own.

Why Industry Leverage Over Company Leverage?

In my analysis, I specifically assumed that the existing large
portfolio was the industry portfolio, rather than an individual
company portfolio as specified by Feldblum. This difference in
assumption does not affect the conclusions of my analysis per se,
but it could produce different risk loads. Indeed, Feldblum notes
that a “small- or moderate-size insurer needs a slightly larger risk
load than that indicated by the industry-wide experience,” in or-
der to pick up some of the specific risk. I question this: why
would an insured be willing to pay this additional charge? One
could argue that a small insurer may be less “solid” than a large
insurer because the small insurer is more affected by random
fluctuations in experience. The risk of insolvency is higher and
thus the small insurer offers a “lower quality product” and thus
demands a lower premium. This is a simplistic argument with
problems of its own, of course, but I have heard it made. Al-
though I agree that an insurer may possess additional risks versus
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other companies, I don’t see why an insured would pay for this
difference.

Why shouldn’t “equivalent” lines of business demand equal
risk premiums in a competitive market? This question is almost
tautological. The answer that “every insurer is different” might
be a hard sell to insureds, particularly less-sophisticated insureds
(e.g., as in personal lines, where the products are relatively sim-
ple risk-transfer mechanisms and are largely interchangeable be-
tween companies). A riskier insurer needs to do something, prob-
ably via reinsurance or a portfolio change, to “steer” its portfolio
towards the market optimal portfolio that is less risky. Using a
“market equilibrium”-type argument, shouldn’t insureds pay only
the competitive equilibrium risk charge for all interacting com-
panies, and doesn’t this mean that beta should therefore be mea-
sured against the market return as opposed to a company’s over-
all return?

Also, do not assume that “market” means the insurance
market—in view of overall concerns for asset/liability manage-
ment, why shouldn’t we measure risk against the entire market?
Actually, this is perhaps too big a stretch—in his paper, Feld-
blum points out some valid reasons why insurance contracts dif-
fer from financial instruments. But surely the risk inherent in
the investment portfolios varies among insurers. The extent to
which the investment portfolio does not interact efficiently with
the insurer’s underwriting book is another risk for which insureds
may not be willing to pay. This line of reasoning starts to touch
on areas outside of underwriting risk. For example, insurers are
exposed to asset risks that are not directly related to their un-
derwriting risk, such as the risks associated with stocks, real es-
tate, or venture capital. From a stockholder’s perspective, these
asset risks are important components of an insurer’s beta; but,
arguably, these forms of investment should pay their own way
and should not be charged back to the policyholder in the form
of a higher risk load. It would seem that only those risks that
arise from the interaction of investment and underwriting that
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cannot otherwise be diversified away should be included in in-
surance risk loads. Realistic examples of this seem hard to come
by: one could envision a deal to pay an insured a guaranteed
rate of interest on the funds held for a large deductible account,
and the rate might be higher than current Treasury rates. The in-
surer would certainly have a right to charge for this, but I suspect
that such an arrangement would more likely be struck, with little
consideration for an adequate rate, simply to get the account.

There is another reason why the distinction between industry
and company risk is important. If one measures risk against a
company portfolio only, it is possible that individual transactions
could unduly influence the risk calculation. An example would
be large assumed reinsurance contracts. Although such consid-
erations are important to the insurer, there is still the question
of how much of this cost to pass down to the insured. In his dis-
cussion of Kreps’s paper, Gogol correctly identified this issue as
a problem of “order dependence” (i.e., that the risk load changes
depending upon when the risk is written) and developed a for-
mula to correct for this. Similarly, using a larger market base
forces the risk measurement of individual contracts closer to the
margin, which equalizes risk charges and better satisfies CAPM
assumptions.

There are no definitive answers to these questions. The prac-
tical effect of these concerns would be to shift an insurer’s total
risk load up or down, equivalent to changing the overall indus-
try leverage ratio, and in practice this value is selected as noted
above. The point is that the CAPM methodology proposed by
Feldblum has not resolved these issues, although it is a very good
framework within which to further discuss the problems.

How to Compute Covariance?

The fact that CAPM is a theory that applies specifically to
financial securities means that assumptions will be needed to
adapt the approach to measuring insurer risk. For example, Feld-
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blum states in a footnote that CAPM “has obviated the need for
quantifying covariance.” This may be true for stocks, but not for
insurance profit loads. As stated before, empirical profit informa-
tion is not the best starting point for this calculation. Feldblum
mentioned at least two problems that require attention:

o adjusting for reserve deficiencies and redundancies (i.e., get-
ting to an accident year basis); and

e using discounted cash flow to allocate investment income.

There is a third problem, and it’s a big one. To estimate the
by-line betas, we need a series of historical operating ratios by
line and in total in order to perform the required regression.
However, what we want is an estimate of the current beta for
a line. Doesn’t that require our data to be at “current level”?
Moreover, “current level” comprises a lot more here than just
rates and trends—changes in mix of limits, legal climate, social
conditions, and the like are much more important in an analysis
of risk than in an analysis of expected cost. Add to this the nu-
merous other calendar year distortions faced by insurance com-
panies, and calendar year data becomes very messy indeed. It
isn’t clear that the most fruitful approach is to start with calen-
dar year data and to expend a lot of effort cleaning it up. Actu-
aries simply have more troublesome data problems than do stock
analysts in this instance!

The reviewers of this paper brought up a good point. Bringing
data to current level has the effect of reducing the variance of
historical loss ratios that resulted from shifting conditions. but
these shifts reflect legitimate risks to the company and should
be included in the cost of capital. I agree with this 10 a point.
By bringing data to current level, my hope is to obtain a good
measure of process risk. However, this procedure does eliminate
valid sources of parameter risk that somehow must be measured
and included. I prefer to separate the two measures and try to
obtain a clean estimate of each. Further, some of this perceived
risk cannot be passed on to insureds—for example, the risk due
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to a period of deliberate underpricing to gain market share. This
is something that a company inflicts upon itself, and we cannot
expect future policyholders to accept risk loads computed using
past “price volatility.”

Rather than a straight CAPM approach with calendar year
data, begin instead with a model of current accident year losses,
adjusted for all current conditions and including a measure of
parameter risk. The advantage of this approach is that models
of this form probably already exist for pricing and/or reserving
purposes. One problem, of course, is that we must also include a
measure of this distribution’s covariance to the market. In prac-
tice, the only source for such information is the same kind of
calendar year industry data used by Feldblum, but such data are
very difficult to work with even for this more narrow purpose,
and don’t produce very “intuitive” results (such as the low beta
for surety computed by Feldblum and noted by Philbrick). In
most cases, it is necessary to ignore the covariance terms and
to use instead a simplification that is more practical (e.g., one
based upon standard deviation). It is preferable not to do this,
but we must realize that this is an approximation to the correct
answer. Further, we should continue to explore ways to better
measure and incorporate covariance.

It boils down to a choice between simplifving assumptions:
use CAPM with calendar year data adjusted “top-down™ as best
you can, or start “bottom-up” with an accident vear model and
reflect as many sources of risk as possible. | prefer the latter,
and | presume Feldblum would advocate the former; but both
are approximations and need more research.

4. CONCLUSION

Feldblum and the many other contributors to this subject
should be congratulated and encouraged to continue the discus-
sion. Most of what they have said has significantly advanced the
state of the art in measuring risk loads. My message is directed
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primarily to those less familiar with these issues, and that mes-
sage is 1) the show has just begun, and 2) the show to date has
largely consisted of variations on a common theme. My concerns
are only a sampling of the issues needing resolution—this topic
should be fertile ground for inquiry for some time to come.
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