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Abstract

Financial risk is caused by many factors. Among these are inadequate asset cash
flows, excessive liability cash flow and interest rate fluctuations. These risk factors
are commonly referred to in North American actuarial literature as Cl, C2 and C3,
respectively. Most often, financial risk factors are studied independently.
Coordinated study is hampered by the lack of a generalized framework. In this
paper, we provide some concepts that can be used to establish a generalized
framework which allows for a unified study of all financial risk factors.
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A GENERAL FRAMEWORK

FOR FINANCIAL

RISK

INTRODUCTION
Financial risk is caused by many factors. Among these are inadequate asset cash
flows, excessive liability cash flows and interest rate fluctuations. These risk factors
are commonly referred to in North American actuarial literature as Cl, C2 and C3,
respectively. Most often, financial risk factors are studied independently. Coordinated study is hamperedby the lack of a generalizedframework. In this paper, we
provide someconceptsthat can be used to establisheda generalizedframework which
allows for a unified study of all financial risk factors.
Cash Flow
An important element in this paper’s presentation is the relationship between an asset
or liability’s value and its future cash flow. As regards assets,this relationship is a
fundamental element of modem finance theory. SeeDothan [I] and D&e [2] for a
general discussion of this subject. Sethi [5] and Ross [4] are two sourcesspecifically
focussedon the developmentof an asset’svalue from a given streamof cashflows.
As regards liability valuation, actuarial literature provides some examples of the
relationship between value and cash flows. A good basic discussion can be found in
the 1979 Report of the Committee on Valuation and Related Problems presented in
the Record of the Society of Actuaries [6]. Frequently, discussionsof liability values
related to their cash flows are in the context of immunization work, such as
Kocherlakota, Rosenbloom and Shiu [3] and Wise [7].
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In this paper, we take as given that assetsand liabilities, or more generally, contracjs,
are defined by their potential future cashflows,
Strategies and Scenarios
Most of the terms used in this paper are in common use elsewhere in financial and
actuarial literature. One exception is the concept of strategies and scenarios.
Strategiesand scenariosare analogousto states.
The notion of a state is fundamental in assetpricing theory. A state is a state of the
world. Security prices are formed first in terms of “state prices”, one for each state of
the world, then defined as the state-price weighted sum of its payoffs in the different
states (Duffie [2]). We find it useful to expand the idea of a state by giving it two
dimensions. One dimension encompassesthe elementsthat we, the contract holder,
can control, called strategies. The other dimension encompassesthe elementsthat we
cannot control, called scenarios.
SINGLE CONTRACT
Single Time Dimension
We begin our development with a simple example of four contracts. The four
contracts all involve only a single cashpaymentthat will be made one year hence.
1. Contract 1 entitles us to receive the proceedsof a 10.75 unit, risk free, one year
government bond. We will use the word “unit” in preference to a specific
currency. The terms of the bond are that a single payment of 10.75 units will be
made one year hence. We will assumethat the current (time 0) value of this
contract is 10, meaning that our current risk free yield curve has a one year
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interest rate of 7.5%.
Contract 2 entitles us to receive the proceedsof an 11.825 unit risk free 2 year
government bond sold one year hence. The terms of the government bond are
similar to the bond describedabove, except paymentis 2 years hence. The current
price of the bond is 10 units. With the one year risk free interest rate at 7.5%, this
price generatesan implied one year forward rate at time 1 of 10%. The terms of
contract 2 are that we must sell the bond at time 1 year.
This contract requires us to pay 100 units at time 1 in the event that a certain
insurable event occurs during the year. We call this event the “accident”. If an
accident does not occur, the contract entitles us to receive 2.3 units at time 1.
This contract is a corporate bond. It promisesto pay us 110 units at time 1 but,
unlike the risk free government bonds, this loan is subject to default. We will
assumethat the risk of default dependson the one year interest rate in effect at
time 1.
The amount of cash resulting from these contracts will depend on the outcome of
certain events over which we have no control. Among these events are the one year
interest rate in effect at time 1 and the outcome of an insurable event.
For contract 2, the one year interest rate in effect at the end of year 1 will govern the
sale price. The estimation of future interest rates and their probability of occurrenceis
the subject of much researchin modem finance. As this is not the direction or
objective of our discussion,we assume,instead, a simple probability function for our
demonstration.More complex constructions can, of course,be substituted. We
assumethat a one year interest rate effective at time 1 of 5% occurs with probability
.5 and a one year rate of 10% occurs also with probability .5. This construction
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generatesan averageone year interest rate at time 1 of 7.5%, the sameas the current
one year rate, effective at time 0. Note that the current yield curve’s implied one year
forward rate at time 1 is 10%.
With respect to the insurable event, we assume that an accident happens with
probability .Ol; no accidenthappenswith probability .99.
In our example, we will assumethat the risk of default depends on the one year
interest rate in effect at time 1. If the rate is 5%, the probability of default is 1%. If
the one year rate at time 1 is lo%, the probability of default is 10%.
Our first examplehas eight statesor scenarios.Namely,
1. forward rates of 5% and an accident and no default;
2. forward rates of 5% and no accident and no default;
3. forward rates of 10% and an accident and no default;
4. forward rates of 10% and no accident and no default.
5. forward rates of 5% and an accident and default;
6. forward rates of 5% and no accident and default;
7. forward rates of 10% and an accident and default;
8. forward rates of 10% and no accident and default;
The information we have about the cash flows from our contracts can be summarized
in Table 1 below:
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TABLE 1
Cash Flows at Time 1
1
Scenario rate act

2

3

4

def

probability

RF1

BF2/1 Insurance

Bond

yes

no

0.00495

10.75

11.26

-100.00

110.00

2

5% no

no

0.49005

10.75

11.26

2.30

110.00

3

10% +yes
no

no

0.00475

10.75

10.75

-100.00

110.00

no

yes
0.02475

10.75

10.75

2.30

0.00

10.75

11.01

1.28

106.70

k
1

8

5%

no

+yes yes
10% no yes

t-Expected Valur

The calculated cash flows in Table 1 are easily derived. For contract 1, called RFI,
the risk free government bond, we are certain to receive 10.75 units at time 1. This
receipt is independent of interest rates in effect at time 1 and independent of whether
or not an accident or default occurs. For contract 2 (RF2/1) the amount of our receipt
depends on the one year rate in effect at time 1. We have calculated the price (our
receipt) as the year 2 payment of 11.825 units, divided by 1 plus the scenario’s
interest rate. Contract 2’s cash flow is independentof whether or not an accident or
default occurs. The insurance payment (contract 3), of course, depends on the
occurrence of the accident and the bond payment (contract 4) depends on the
occurrence of default. Probabilities of each scenario and the expected value of each
contract are easily calculated.
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Table 1 allows us to comparethe different contracts. It displays ail of the information
we have available to assessthe risk inherent in each contract. It shows, as expected,
that the risk free 1 year bond is, indeed, risk free. That is, regardless of what the
future holds our cash flow from this contract is always the same; 10.75 units. This is,
incidentally, the only contract of the four for which this is true.
Current time equivalents

Although, since we are dealing with a single point in time when all payments are
made, we have no particular need to develop current time value equivalents, we
display Table 2 in preparation for a discussion of multi-time dimension contracts in
the next section. Table 2 states each term in Table 1 in units calibrated against the
current value, at time 0, of a risk free investment. In our example the relationship
between a risk free value at time 1 and its value at time 0 is 1.075 to 1, Table 2 cash
flow values are Table 1 values divided by 1.075.
TABLE 2
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The assumption we make with this equivalence is that we are ambivalent as to
whether we own 10 currency units or contract 1. They are equivalent. This
equivalence makes sensein the context of each scenario for the other contracts as
well. What we meanby this is the following: assumingthat a given scenario is a true
representationof the state of the world, the cashflows in that scenarioof contracts 2,
3 and 4 are as certain as the cash flow of contract 1. Using contract 3 as an example,
if scenario 1 occurs, then we know for certain that we will need to make a cash
payment of 100 units at time 1. If 10.75 units at time 1 has a time 0 value of 10 then
100 unit payment has a time zero value of 93.02.
Before proceeding to the multi-time situation, we note someinteresting aspectsof the
values in Table 2. If the price of the corporate bond were set at its expected value,
i.e. 99.26, this would imply a risk weighted interest rate of 10.8% , comparedto the
risk free rate of 7.5%. Typically, bonds would be priced by selecting such a risk
weighted rate and discounting the cash flows using the risk weighted rate. The
process used to generate the Table 2 expected values and the process of setting a
price using the risk weighted rate produce the same result with consistent
assumptions. Note however, that for contract 2 and 3, meaningful risk weighted
discount rates cannot be developed.
Multiple

Time Dimensions

Table 3 adds a second time period during which our samplecontracts can generate
cashflows. It also allows us to add a strategy.
First, we extend our earlier example by allowing the insurance contract to continue
for another year. In our extended example, the insurance contract (contract 3)
continues for a second time period, with the cash flows and their probabilities the
same as in the first period. The only event at time 2 that we need to monitor is

Cash Flows at Time [l. 21
1
Scenario

Experted Value

1

probability1

RF11

110.75, O]

2
RF2/ll

[ll.Ol,

O]

3
lnsurance(

11.28, 1.281

4

5

Bond1

RF2

[106.70, O]

[O.OO,11.8251
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whether or not the accident occurs, Scenarios 1 through 8 are the same as in the
previous section and assumethe accident occurs at time 2. Scenarios9 through 16 are
the sameas 1 through 8 except that the accident doesn’t occur.
The second extension in our example is the introduction of the notion of a strategy.
Contract 2 is a risk free 2 year bond that we sell at time 1. What if we chose to not
sell this bond at time 1, instead holding it to maturity at time 2? By making this
choice, we have altered the cashflow from the bond in a mannerthat differs from the
alteration caused by the occurrence of different scenarios. Different interest rate
scenarios in effect at time 1 will cause the contract 2 cash flows to differ. The
different interest rates at time 1 are not controllable by us, the contract holder. The
occurrence of a specific interest rate is a random event and we can assign a
probability of occurrence to each event. We have displayed these different scenarios
as different rows in Tables 1, 2 and 3 with a probability of occurrence assignedto
each row. On the other hand, the alteration in the cash flows that occurs becausewe
choose to hold the bond to its maturity at time 2 is controllable by us, the contract
holder. The exact cash flow outcome of our decision to hold the bond until maturity
could depend on the outcome of random scenarios(in our example it doesn’t). But,
in the context of a given random scenario,the difference betweenthe cashflows from
contract 2 and holding the bond until maturity are known with complete certainty, in
the same way that the differences in cash flow between two contracts (contract 1
compared to contract 2, for example) are known with complete certainty (in the
context of a given strategy). We will define the strategy of holding the two year bond
to maturity as contract 5, using the designation RF2 to refer to it. We use a new
column in Table 3 to display the new strategy.
Figures in Table 3 are presentedin pairs. The first elementis the cash flow at time 1,
the second element is the cash flow at time 2. All of the information we know about
the cash flows of our 5 contracts and the 16 scenarios that represent all of the
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possible &tures is displayed in Table 3. Unfortunately, the number pairs are more
diicult to interpret that single values. This difficulty, of course, would be magnified
considerablyby the addition of more time dimensions.Therefore, we produce Table 4
using the samedevice that we used to produce Table 2.
Table 4 shows the time 0 cash equivalents of the number pairs in Table 3. The risk
free interest rate between time 0 and time 1 is 7.5%. We know this for a fact, We also
know, at time 0, with complete certainty, that the risk free 2 year interest rate
between time 0 and time 2 is 18.25%. We know that for each scenario,the cash flow
pairs in Table 3 will occur with complete certainty (if that scenario occurs). Then,
assumingthe risk free rate is unique, Table 4 is a unique time 0 cash equivalent of the
number pairs in Table 3.
Reviewing Table 4, we note that contract 1 is risk free. So is the 2 year government
bond if we hold it until maturity (contract 5). Note that the expected value of selling
the 2 year government bond is higher than the expected value of holding it until
maturity. This is a consequenceof the difference between the current yield curve’s
implied forward rate at time 1 (10%) and the one year interest rates at time 1 in the
scenarios(5% and 10% with an averageof 7.5%).
An alternative to using the current yield curve to establish the time 0 value is to
establishthe present cash equivalent basedon each scenario’s specified interest rate.
For example,for scenarios1 and 2, we would use 5% rather than 10% to develop the
time 1 equivalent of the time 2 cash flows. For scenario’s 3 and 4, we would use
lo%, etc. This approachwould not alter the time 0 value for RF2/1 (since all of the
cash flows for this contract occur at time 1). But, it would alter the current values of
RF2. In fact, using scenariospecific rates would makethe RF2 values exactly equal to
the RF2/1 values displayed in Table 4. As a consequence,RF2 ceasesto appearto be
risk free. Since this outcome is contrary to expectations, we will use the current yield
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TABLE

4

Cash Flow Values at Time 0

Expected Value

1

101 10.241

2.27) 99.261

101
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curve to transform the cash flow vectors. However, the use of a scenario specific
transformation provides someinteresting insights and its merits should not be entirely
ignored.
It should be evident that the time dimension can be extended beyond two (actually,
our examples have 3 time points, including time 0). A more general algebraic form
will be presented below. First, we will extend the discussion, using the same 5
contracts, to a multiple contract situation.
MULTIPLE CONTRACTS
Up to this point, we have consideredeach of the contracts as independentitems in our
analysis. With the development of contract 5, we have introduced the notion of
strategic variations. That is, we have allowed for an analysis of how we, the contract
holder, would fare if we chose to sell the 2 year bond (contract 2) or hold it to
maturity (contract 5). We now extend this idea to accommodateanalysis of how we
would fare if we held more than one contract (using the term portfolio to refer to our
holdings) and how we would fare if we altered the contracts that compose our
portfolio.
We now proceed to establisha portfolio of contracts. The portfolios we will develop
will use variations of the contracts from the previous section. We describe below the
nature of the variations we will consider.
Constant multiple
We can hold 10 of the contract describedas RFl, the one year government bond. We
can accurately describe this as [107.5, 0] using the form of cash flow description
shown in Table 3. The cash flow equivalent, at time 0, of these 10 contracts is 100
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units
In generalterms, if we use the term C to denote a vector of cashflows
[G] = [Q, cl, ... c,, ] then we recognize that kC = [kcJ, where k is a constant. Note
that in defining C we have included, for generality, a first term at time 0 to allow for
cash held at that date. The vectors in Table 3 have excluded this term as it is 0 for all
of the examplesand its inclusion would add unnecessaryclutter.
If we use L to denote the transformation of a cash flow vector into a scalar by the
application of unique risk free interest rates in effect at time 0, then, L(kC) = kL(C).
Negative constant multiple
We can hold the “negative” of the contract describedas RF 1. Using the form of Table
3, we would describethis as [-10.75, 01. The generalform is already describedabove,
recognizing that the constant k can take on negativevalues.
In financial literature the terms “long” and “short” are frequently used to described
opposite sidesof the samecontract. We are long in a contract if we receive cash, like
RFl. We are short if we pay cash, like -RFl. This also points out the fact that each
contract has, at least, two contract holders. If we own contract RFl, someoneelse
must own -RF 1.
Sum of contracts
If we hold two or more contracts, our combined cashflow from these is simply the
sum of cashflows at each point in time. Referring again to Table 3, if we own both
RF1 and Bond, our total cashflow is [ 120.75, 0] for scenarios1 through 4 and 9
through 12 and [10.75, 0] for the other scenarios.
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Where specific referenceto a strategy and scenarioare important, we will define
C(a,b) = [c, (a,b)] as the vector of cash flows of a contract for strategy a and scenario
b. We will use Ci to denote the cash flow vector for contract i, when we are
considering more than one contract. Then:
CI (ah) + CZ (0) = [cl, L(0) + ~2.t (a,b)l
and
WI

(a,b) + CZ (a,b)) = UC1 (0)) + L(C2 (ah))

This notation forces us to clarify what we mean precisely when we consider a
situation like contract 2 and its variant, contract 5. If we meanthat these two options
are different strategiesfor the same,single, contract, then they are strategic variations
of the samecontract. That is, using our general notation, we can describe them as
C( 1, b) and C(2, b). Strategy 1 here meansthe saleof the government bond at time 1
(i.e. contract 2) and strategy 2 meansholding the samegovernment bond to maturity.
If we mean that they are truly different contracts and, thus, we can own both at the
sametime, then we would describethem using our notation as Cz(a,b) and G(a,b).
Multiple Strategies
Before constructing a number of portfolios for our study, we define one additional
simple contract, This contract is the “uninsured” version of the insurance contract. Its
cash flows are minus 100 in the event that an accident occurs (this accident occurs
with probability .Ol at time 1 and probability .Ol at time 2). Its cash flows are 0 in the
event an accident does not occur. With referenceto Table 3, the vectors by scenario
are the same as for the insurance contract except that the value 2.3, wherever it
occurs is replacedby 0. We will use the word “uninsured’ for this contract.
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We now construct four strategies.
In strategy 1 we hold a portfolio of contracts consisting of -10 units of RFI, one
Uninsured and 1.05 of Bond

The details by contract type and their sum for strategy

1 is shown in Table 5.
For strategy 2 we hold the same contracts as strategy 1 but also hold a minus
Insurance. Minus insurance is the negative of Insurance. In the insurance contract as
previously described we are the “insurer” in the contract. Minus Insurance is the
contract from the “insured’s” perspective.That is, we are the insured.
Strategy 3 is the sameas strategy 2 except that we hold 10.4223units of RF2 instead
of 1.OSunits of Bond. The multiple 10.4223 was selectedso that the time 0 value of
the two investments is the same. While the move from strategy 1 to strategy 2
requires us to incur a cost, strategy 3 has been constructed so that it representsan
equal cost substitute for strategy 2.
Strategy 4 is like strategy 3 except that we replace RF2/1 with RF2. That is, we
assumewe sell our 2 year government bond at time 1.
Table 6 shows the cash flow vectors by strategy and scenario.Table 7 shows the cash
equivalent of Table 6 values.

489

TABLE 6
Cash Flows at Time (1.21

TABLE 7

I

As we can see from Tables 6 and 7, different strategies have different outcomes
depending on the scenario that occurs. Although Sl has a higher time 0 expected
value

than S2, this higher value is at the expenseof considerably greater volatility in

the range of possible outcomes.In effect, in strategy 2, we incur an expected cost to
transfer the accident risk.
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Strategy 3 removes the default risk from the portfolio and has done so without
reducing expected return, relative to strategy 2. In this case,the risk has been reduced
by giving up the potential for higher returns under somescenarios.
Strategy 3 and 4 also provide an interesting comparison. Strategy 4 is the same as
strategy 3 except that we sell the 2 year bond at time 1. The higher expectedvalue for
S4 is generated by the fact that, in our example, the year 1 interest rates with their
associatedprobabilities of occurrence differ from the current yield curve’s implied
forward rate. Note also that, if we use a scenariospecific transformation (i.e. a year 1
to 2 rate of 5% for scenarios 1 and 2, for example) S4 would have the sametime zero
values as S3.
Before proceeding to a discussion of the application of our general risk framework to
real portfolios and business problems, we summarize the essential features of our
framework.
1.

cashflow

A vector of future cash flows is the timdamental building block in our analysis. All
contracts, meaning assets, liabilities and, in general, financial events, need to be
decomposedinto their future cashflows.
2.

scenariosand strategies

A contract’s cash flows are subject to two forces, which are mutually exclusive and
exhaustive. Uncontrollable forces generatescenarios,Uncontrollable forces are those
that we, the contract holder cannot control. Controllable forces generate strategies.
Strategies typically consist of buying, selling or altering contracts. It is helpful to
consider scenariosand strategiesas two dimensionsin a table of outcome vectors. We
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have adopted the convention of showing scenariosas rows and strategiesas columns
in a two dimensionalmatrix.
3.

linear transformation of cashflow vectors

The analysisdate (time 0) yield curve of unique risk free rates provides a meaningful,
and unique, transformation of the cash flow vectors. If we recognize that the cash
flow vectors in a portfolio of contracts form a subsetof a real vector space(a real nspaceif we allow for n time elementsin our vector), then the construction of the time
0 risk free equivalent is a linear transformation mapping the real n-space to the real
number line.
Transformations other than a constant current yield curve may be useful. For
example, the yield curve anticipated in each scenario could be used. We note
however, by example, that if the anticipated yield curves by scenario and their
associatedprobability are not consistent with the current curve, analytical results will
differ from those developedusing the constant current yield curve transformation.
REAL PORTFOLIOS
In order to demonstratethe elementsof our general risk analysisframework, we have
constructed contracts, scenariosand strategiesby a process of synthesis. That is, we
started with simple contracts, adding complexity and additional elements, then
combining these contracts to develop a portfolio for study.

In the practical

application of theseideasto real portfolios of assetsand liabilities, the process is more
a process of analysis than of synthesis. In real portfolios, the contracts and the
information that we have about them exist as data elements in a record keeping
system. In order to apply these ideas it is necessaryfor us to find the essential data
elements and organize them in a manner consistent with our framework and its
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decision making processes
A portfolio’s balance sheet is the best starting point. Typically, this provides an
inventory of contracts with enough information about each contract to begin the
developmentof cashflow vectors.
Homogeneity

If a portfolio contains a number of identical contracts (like 100 units of the same
corporate bond issue) there is generally no needto considereachof these individually,
as separatecontracts. Instead we can normally deal with the total as a single contract.
Where a number of contracts are similar but not identical, there may also be
opportunities for combination. For example, consider a portfolio that includes a large
number of individual life insurance policies. Assuming eachinsurancepolicy is written
on a different life, its future cash flow dependson the very unique circumstancesthat
determinethe survival of each life. Clearly, theseinsurancepolicies are not identical in
the same way that units of a corporate bond issue are identical. However, using
common actuarial techniques, we can construct a survivorship model that generates
cash flows for these insurance policies in total. Total results would be much more
credible than the specific results of each individual policy. Furthermore, dealing with
cash flows in total would make studying scenario and strategy variations easier than
studying thesevariations at the individual policy level.
A casefor combining similar but not identical contracts can also be madefor retail
mortgages.Again, common patterns of behaviour allow for a more meaningful total
result.
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Scenario selection
In our example, we have developed contracts, portfolios of contracts and the
scenarios that impact cash flows in a controlled manner. We have been able to
develop scenariosso that we have a complete and exhaustive picture of the future.
The scenarios in our sample are the only scenarios that can occur. We are able to
assign a probability to each scenario and the sum of the probabilities of all the
scenariosis one. This will not normally be so in real portfolios,
In real applications we are not able to construct all possible scenariosnor are we able
to enumerate ah of the individual events that collectively comprise each scenario.
Nonetheless,by concentrating our efforts on the events that impact the cash flows of
the contracts in our portfolio we can construct use&l and meaningful scenarios. Such
constructions should attempt to maintain a consistency between the elements that
comprise a scenario, for example the relationship between interest rates and the
changein price indices should reasonable.The past may be a good guide, but not the
sole measureof what is reasonable.
In practice, except for a very simple portfolio of contracts, we are not able to
construct all of the possible scenariosthat could occur nor are we likely to be able to
assign accurate probabilities to those scenarios that we are able to construct,
However, by constructing a reasonable number of diverse scenarios much useM
information can be developed.
Definition of contracts
Our examplesand the discussion above assumethat the contracts in our portfolio are
those typically recorded on a balance sheet as either assets or liabilities. But this
framework does not require us to restrict our definition in this manner. Any vector of
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cash flows could be included. For example, a capital expenditure could be analyzed in
this fashion. Likewise, a business enterprise’s balance sheet could be enhanced by
including the impact of cashflow from new sales.
APPLICATIONS
The framework presentedhere is sufficiently general to accommodateall manner of
financial analysis. By way of example,two applications are discussedbriefly.
Dynamic Solvency Testing
Many regulatory jurisdictions are studying the merits of implementing a dynamic test
of the solvency of financial institutions, particularly life insurance companies. A
dynamic solvency test is a projection of a company’s balance sheet surplus for some
years into the future, assuming that a variety of different futures might occur. The
outcome under each selected future is projected and in this way information is
developed as to the company’s ability to withstand the impact of potential future
financial problems. Currently, dynamic solvency testing is done by developing future
income statementsand balance sheets and selecting some future date, for example,
five years hence, at which the outcome of the different scenariosis viewed. While this
approach is meaningful, it unfortunately conveys the impression that a problem is
some years off and can be dealt with at a leisurely pace. Furthermore, this approach
may fail to include the impact of events that occur after the study horizon,
The general framework proposedhere addressesall fmancial consequencesof the test
scenariosin terms of current, time 0, values. Furthermore, it allows us to develop and
analyze the impact of adopting different strategies in terms of the current financial
impact of their outcomes.
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Derivatives
Current financial reporting methods do not effectively incorporate derivatives. The
principal reason for their shortfall in this regard is that, in large part, the essential
elementsof a derivative are contained in the variability of cash flows rather than their
expected value. Another major shortfall of traditional methods is their inability to
incorporate the potential cash flows of derivatives with the cash flows of other more
traditional financial contracts. By allowing such combination this generalized
framework permits a quantitative analysis of the risk and rewards of including
derivatives in a portfolio of contracts.
CONCLUSION
This paper presents, by means of numerical examples and some simple algebraic
equations, a new framework for the analysis of financial contracts and portfolios of
financial contracts. The objective of this new framework is to allow for an analysis of
the combinedimpact of all of the risks that can effect a portfolio.
The essential elements of this framework are threefold: cash flow, strategies and
scenarios, and the linear transformation of cash flow vectors to establish a current
value.
The author hopes that this paper will encourage others to explore the application of
these ideas to current financial problems and to develop further the theoretical
foundation presentedhere.

498
REFERENCES

1.

Dothan, Michael U.; Prices in Financial Markets, Oxford University Press,
New York, New York, (1990).

2.

Duffie, Darrell; Dvnarnic Asset Pricinrr Theorv, Princeton University Press,
Princeton, New Jersey,(1992).

3.

Kocherlkota, Rama;Rosenbloom,E.S. and Shiu, Elias SW.; ‘Cash-Flow
Matching and Linear Programming Duality”, Transactionsof the Society of
Actuaries, Volume XL11 (1990) 28l-293.

4.

Ross, StephenA.; “A Simple Approach to the Valuation of Rosky Streams”,
Journal of Business,vol. 5 1, no. 3 (1978) 453-475.

5.

Sethi, SureshP.; “A Note on a Simplified Approach to the Valuation of Risky
Streams”,Operations ResearchLetters, vol. 3, no. 1 (1984) 13-17.

6.

Society of Actuaries Committee on Valuation and RelatedProblems,
“Discussion of the Preliminary Report of the Committeeon Valuation and
Related Problems”, Record of the Society of Actuaries, vol. 5, no. 1 (1979)
241-284.

7.

Wise, A.J.; “Matching”, Journal of the Institute of Actuaries, vol. 116, 529535.

