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R
ecently a fair amount of ac-
tuarial attention has been
focused on the problem of
how to allocate surplus to

business units. Fortunately, this is usu-
ally just an academic exercise and is
not used by carriers in their business
planning process. I say fortunately be-
cause actually trying to use allocated
surplus to make business decisions is a
risky undertaking and can easily lead
to wrong conclusions.

An Intermediate
Calculation

Allocating surplus is not an end in
itself. Surplus is allocated in order to
make some other computation, most
often to calculate the return (or risk
adjusted return1) on surplus for each
business unit, perhaps for incentive
compensation or development of
growth strategies.

I will argue that there are other, bet-
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ter ways to accomplish these goals than
allocating surplus. Further, there are so
many difficult issues in allocation
methods that it is not likely that an ap-
propriate distribution will be produced.

Difficult Issues
To start, some of statutory surplus

is taken up by statutory reserving re-
quirements, including the difference
between the fair value of liabilities and
the undiscounted expected value that
must be carried. It seems logical to al-
locate this portion of surplus to the lines
with the offending reserves. However,
these reserves do not necessarily in-
crease the economic surplus that the
company wants to carry—they just hide
part of it. The fact that this portion of
surplus is hidden in a reserve account
does not mean that the line generating
the reserve is actually using up that
surplus. It is still there and may be pro-
tecting all of the policyholders against

true insolvency. Making the wrong call
on this step of the allocation could end
up penalizing truly profitable business.

Another difficult issue is how to
handle long-tailed payouts. You could
treat the existing reserves as part of the
line and allocate surplus to them. Or
you could forecast the time that re-
serves will be needed on new business
and allocate surplus to future years. But
in the latter case you have to deal with
the question of how to charge the fu-
ture surplus to today’s results.

Although there are a number of dif-
ferent allocation methods in the litera-
ture, a large class of them can be for-
mulated as a two-step process. In the
first step, pick a risk measure such as
variance, VAR, tail-VAR2, and the like.
Then pick an allocating principle that
will allocate surplus as a function of
the selected risk measure. Candidates

The CAS has established a new
scholarship program for students pur-
suing a career in actuarial science. The
CAS Trust Scholarship Program will
award up to three $1,500 scholarships
to deserving students for the 2002-2003
academic year. The scholarship’s intent
is to further students’ interest in the
property/casualty actuarial profession
and encourage pursuit of the CAS des-
ignation. A committee comprised of
academic professionals and External
Communications Committee and Uni-
versity Liaison volunteers will admin-
ister the scholarship in conjunction
with the CAS Office.

New CAS Scholarship Launched
Applications are available in the

“Academic Community” section of the
CAS Web Site (www.casact.org).

To be eligible, an applicant must be
a U.S. or Canadian citizen or perma-
nent resident and admitted as a full-
time student to a U.S. or Canadian in-
stitution. Applicants must also have
demonstrated high scholastic achieve-
ment and strong interest in mathemat-
ics or a mathematics-related field.

Recommendations, transcripts, ac-
tuarial exam results, work experience,
and written essays will all be consid-
ered in selecting the award recipients.
Completed applications for the upcom-

ing year are due by May 1, 2002. Ad-
ditional details on application require-
ments are available through the CAS
Web Site.

Established in 1979, the Casualty
Actuarial Society Trust affords CAS
members and others an income tax de-
duction for funds contributed and used
for scientific, literary, or educational
purposes. Trust donations from 1997
to 2001 from D.W. Simpson and Com-
pany have totaled $60,000 and helped
the Trust balance reach a level that
would support an annual scholarship
program.■

1A typical adjustment is to replace actual catastrophe experience with its expected value. It seems unusual to call this a risk adjustment. Does this serve
to equalize the target return across lines of business?

2 A consistent risk measure has been defined as a function H of the aggregate loss distribution F(x) that meets certain consistency axioms. It has been
shown that all such can be represented by a probability distortion function g(y) on the unit interval that satisfies the formula                               . The tail VAR
at the 1 percent level is the special case where (x ? .99)/.01 for x>0.99, and g(x) = 0 otherwise. Thus it is the expected aggregate loss for the largest 1 percent
of aggregate losses, i.e., E(X|X>99th percentile). Numerous other consistent risk measures can be defined using other g functions, such as g(u)=ua, or
                           .
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include allocating in proportion to one
of the following: the risk measure ap-
plied to the line losses, the marginal risk
measure the line adds to the rest of the
company, the marginal risk measure the
last peso of premium in the line adds
to the rest of the company, or the aver-
age (taken over all possible coalitions
the line or a policy from that line can
enter into) of the marginal risk mea-
sure the line or policy adds to the coa-
lition. This average is called the game
theory or Shapely approach, after an
early developer of game theory.

The two-step method has some ap-
peal but also a degree of caprice. (I
guess it is not unique in this.) One prob-
lem is that there is no strong financial
theory to definitively tie the return on
a line to the allocated surplus. Making
compensation and growth decisions on
such a basis may not be optimal.

Just as an example of the differences
the choices of the two steps can make,
in 2001 there was a call for papers to
analyze a hypothetical insurer, recom-
mend a reinsurance program, allocate
capital, and a few other things. The
papers are published in the 2001 Spring
Forum. Two of the papers responding
were from actuaries working at U.S.
subsidiaries of Swiss Re and Munich
Re: “DFA Insurance Company Case
Study, Part II: Capital Adequacy and
Capital Allocation” by Stephen W.
Philbrick and Robert A. Painter (Swiss
Re), and “Preliminary Due Diligence
of DFA Insurance Company” by Raju
Bohra and Thomas E. Weist (Munich
Re).

With apologies to the authors for
some fudging, to get the results in a
common format and to add up to 100
percent, the capital was allocated to line
approximately in the chart above.

The allocation methods were not all
that different. Both papers used the
game theory approach. Neither sepa-
rately evaluated the surplus from statu-
tory vs. fair value reserves. The
Philbrick and Painter paper’s risk mea-
sure was tail VAR, while the Bohra and
Weist paper’s risk measure appears to

be variance,
but the main
difference in
a l l o c a t i o n
seems to arise
from a differ-
ent treatment
of the time
the capital is
needed. Thus one approach hits long-
tailed lines hard, while the other hits
catastrophe-prone business.

Both methods seem to be based on
reasonable although somewhat arbi-
trary assumptions. But since one
method assigns four times as much
capital to a line than does the other
method, the same profit will generate
very different returns. A given line of
business could look extremely profit-
able or a waste of effort, depending on
the method chosen.

Alternatives To Allocating
There are other methods of allocat-

ing capital besides the two-step
method, but there is no room here to
go into those. However, reasons for not
allocating capital go beyond the fact
that it is difficult to do so. For example,
allocating could lead to violations of
the economic principle of marginal
pricing.

Suppose that writing a new policy
in a line of business requires $x in capi-
tal over and above what is required for
the existing book, and it costs $y to get
this capital. If the expected profits from
the policy exceed $y, then the firm adds
value by writing this policy. This is
marginal pricing–policy profits should
cover the cost of writing that policy.
The result could be different from al-
locating all the capital of the firm to
policies in proportion to the marginal
capital needed. That could end up al-
locating more than the marginal capi-
tal to the new policy. If the policy did
not generate enough profits to cover the
extra allocated capital, it would look
like a losing proposition, when in fact
it adds value to the firm.

This is just like fixed and marginal
production costs in manufacturing. If
unit pricing is more than the marginal
unit costs, you should sell more. This
does not necessarily cover the fixed

Random Sampler
From page 5

costs, but the more you sell at a mar-
ginal profit the better chance you have
of covering the fixed costs. Allocating
all the capital is like trying to cover
existing average fixed costs in every
policy, and thus could lead to wrong
decisions when evaluating growth op-
portunities.

Marginal capital can be evaluated by
the increase the policy produces in
some risk measure for the firm. How-
ever, the cost of the marginal capital is
the key element in this analysis, and
there are ways to estimate this cost
without directly calculating how much
marginal capital is needed. Recent ap-
proaches try to evaluate the marginal
capital cost as the change in the cost of
an option—for instance, the value of
the default option inherent in the lim-
ited liability of the corporate form—
that is produced by writing the policy.
For more information on this topic,
read Stewart C. Myers and James
Read’s AIB Working Paper, “Capital
Allocation for Insurance Companies,”
which was published in August 2001
by the Automobile Insurers Bureau of
Massachusetts. This paper is available
at www.aib.org/RPP/Myers-Read.pdf.

Another way to evaluate growth
opportunities is to look at policy pric-
ing in comparison to a good theory of
risk-based market pricing. If the actual
price exceeds the market price, then
selling it covers the risk associated. The
CAS Risk Premium Project and recent
papers by Shaun Wang develop such
pricing theories. This method provides
a theoretically sound direct measure to
tell if a book of business is generating
adequate profits.

Of course, if you really want to al-
locate surplus, you could allocate
enough surplus to a policy so that the
return from the market risk pricing
equals your target return.■

PP BW PP/BW BW/PP

Workers Compensation 41% 11% 3.73 0.27
Auto Liability 26% 29% 0.90 1.12
Home/CMP(Property) 11% 51% 0.22 4.64
Auto Physical Damage, etc. 1% 1% 1.00 1.00
GL/CMP(Liability) 21% 8% 2.63 0.38

PP�Philbrick and Painter; BW�Bohra and Weist


