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|. Introduction

The past decade has seen dramatic losses in the banking industry. Firms that had been
performing well suddenly announced large losses due to credit exposures that turned sour, interest
rate positions taken, or derivative exposures that may or may not have been assumed to hedge
balance sheet risk. In response to this, commercial banks have amost universally embarked upon an
upgrading of their risk management and control systems.

Coincidenta to this activity, and in part because of our recognition of the industry's
vulnerability to financid risk, the Wharton Financid Ingtitutions Center, with the support of the Sloan
Foundation, has been involved in an analysis of financial risk management processes in the financia
sector. Through the past academic year, on-site visits were conducted to review and evaluate the risk
management systems and the process of risk evauation that isin place. In the banking sector, system
evauation was conducted covering many of North Americas super-regionals and quasi-money center
commercid banks, as well as a number of maor investment banking firms. These results were then
presented to a much wider array of banking firms for reaction and verification.

The purpose of the present paper isto outline the findings of thisinvestigation. It reports the
state of risk management techniques in the industry -- questions asked, questions answered and
questions left unaddressed by respondents.* This report can not recite a litany of the approaches used
within the industry, nor can it offer an evaluation of each and every approach. Rather, it reports the
standard of practice and evaluates how and why it is conducted in the particular way chosen. But,

even the best practice employed within the industry is not good enough in some areas. Accordingly,

A companion paper reports on risk management practices for insurance firms. See Babbel
and Santomero (1996).



critiques will also be offered where gppropriate. The paper concludes with alist of questions that are
currently unanswered, or answered imprecisely in the current practice employed by this group of
relatively sophisticated banks. Here, we discuss the problems which the industry finds most difficult
to address, shortcomings of the current methodology used to analyze risk and the elements that are
missing in the current procedures of risk management and risk control.

. Risk Asa Central Ingredient To the Industry's Franchise

A. What Type of Risk IsBeing Considered ?

Commercid banks arein therisk business. In the process of providing financial services, they
assume various kinds of financial risks. Over the last decade our understanding of the place of
commercia banks within the financial sector has improved substantially. Over this time, much has
been written on the role of commercial banksin the financia sector, both in the academic literature?
and inthefinancial press®. These arguments will be neither reviewed nor enumerated here. Suffice
it to say that market participants seek the services of these financid institutions because of their ability
to provide market knowledge, transaction efficiency and funding capability. In performing these roles
they generaly act as a principal in the transaction,. As such, they use their own balance sheet to
facilitate the transaction and to absorb the risks associated with it.

To be sure, there are activities performed by banking firms which do not have direct balance

sheet implications. These services include agency and advisory activities such as (i) trust and

*There are amply reviews of the role of banks within the financial sector. See, for example,
Bhattacharya and Thakor (1993), Santomero (1984), or more recently Allen and Santomero
(1997).

*There are many surveys and articles here. See, for example, Economist (1993), Salomon
Brothers and Goldman Sachs Equity Research Reports on the banking sector.
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investment management, (ii) private and public placements through "best efforts’ or facilitating
contracts, (iii) standard underwriting through Section 20 Subsidiaries of the holding company, or (iv)
the packaging, securitizing, distributing and servicing of loansin the areas of consumer and real estate
debt primarily. Nonetheless, the overwhelming majority of the risks facing the banking firm are in
their on-balance-sheet businesses. It is here that the discussion of risk management and the necessary
procedures for risk management and control has centered. Accordingly, it isin this area that our
review of risk management procedures will concentrate.

B. What Kinds Of Risks Are Being Absorbed ?

The risks contained in the bank's principa activities, i.e., those involving its own balance sheet
and its basic business of lending and borrowing, are not al borne by the bank itself. In many instances
the institution will eliminate or mitigate the financial risk associated with a transaction by proper
business practices; in others, it will shift the risk to other parties through a combination of pricing and
product design.

The banking industry recognizes that an institution need not engage in business in a manner
that unnecessarily imposes risk upon it; nor should it absorb risk that can be efficiently transferred to
other participants. Rather, it should only manage risks at the firm level that are more efficiently
managed there than by the market itsdf or by their ownersin their own portfolios. In short, it should
accept only those risks that are uniquely a part of the bank's array of services. Elsewhere, Oldfield
and Santomero (1995), it has been argued that risks facing al financia institutions can be segmented
into three separable types, from a management perspective. These are:

() risks that can be eliminated or avoided by simple business practices,

(i) risks that can be transferred to other participants, and,



(i) risksthat must be actively managed at the firm level.

Inthefirst of these cases, the practice of risk avoidance involves actions to reduce the chances
of idiosyncratic losses from standard banking activity by eliminating risks that are superfluous to the
ingtitution's business purpose. Common risk avoidance practices here include at least three types of
actions. The standardization of process, contracts and procedures to prevent inefficient or incorrect
financid decisonsisthefirg of these. The congtruction of portfolios that benefit from diversification
across borrowers and that reduce the effects of any one loss experience is another. Finaly, the
implementation of incentive-compatible contracts with the institution's management to require that
employees be held accountable is the third. 1n each case the goal isto rid the firm of risks that are
not essential to the financial service provided, or to absorb only an optimal quantity of a particular
kind of risk.

There are dso some risks that can be eiminated, or at least substantially reduced through the
technique of risk transfer. Markets exist for many of the risks borne by the banking firm. Interest rate
risk can be transferred by interest rate products such as swaps or other derivatives. Borrowing terms
can be atered to effect a change in their duration. Finally, the bank can buy or sl financia claims
to diversfy or concentrate the risks that result in from servicing its client base. To the extent that the
financid risks of the assets created by the firm are understood by the market, these assets can be sold
a ther fair vdue. Unless the institution has a comparative advantage in managing the attendant risk
and/or adesire for the embedded risk they contain, there is no reason for the bank to absorb such
risks, rather than transfer them.

However, there are two classes of assets or activities where the risk inherent in the activity

must and should be absorbed at the bank level. In these cases, good reasons exist for using firm



resources to manage bank level risk. The first of these includes financial assets or activities where
the nature of the embedded risk may be complex and difficult to communicate to third parties. This
is the case when the bank holds complex and proprietary assets that have thin, if not non-existent,
secondary markets. Communication in such cases may be more difficult or expensive than hedging
the underlying risk.* Moreover, revealing information about the customer may give competitors an
undue advantage. The second case included proprietary positions that are accepted because of their
risks, and their expected return. Here, risk positions that are central to the bank's business purpose
are absorbed because they are the raison d'etre of the firm. Credit risk inherent in the lending activity
isaclear casein point, as is market risk for the trading desk of banks active in certain markets. In
all such circumstances, risk is absorbed and needs to be monitored and managed efficiently by the
ingtitution. Only then will the firm systematically achieve its financia performance goal.

C. Why Do Banks M anage These Risks At All ?

It seems appropriate for any discussion of risk management procedures to begin with why
these firms manage risk. According to standard economic theory, managers of value maximizing
firms ought to maximize expected profit without regard to the variability around its expected value.
However, there isnow agrowing literature on the reasons for active risk management including the
work of Stulz (1984), Smith, Smithson and Wolford (1990), and Froot, Sharfstein and Stein (1993)
to name but afew of the more notable contributions. In fact, the recent review of risk management
reported in Santomero (1995) lists dozens of contributions to the area and at least four distinct

rationales offered for active risk management. These include managerial self-interest, the non-

* This point has been made in a different context by both Santomero and Trester (1995) and
Berger and Udell (1993).



linearity of the tax structure, the costs of financial distress and the existence of capital market
imperfections. Any one of these justify the firms concern over return variability, as the above-cited
authors demonstrate.

D. How Are These Risks Managed ?

In light of the above, what are the necessary procedures that must be in place to carry out
adequate risk management? In essence, what techniques are employed to both limit and manage the
different types of risk, and how are they implemented in each area of risk control? It is to these
guestions that we now turn.  After reviewing the procedures employed by leading firms, an gpproach
emerges from an examination of large-scale risk management systems. The management of the
banking firm relies on a sequence of steps to implement a risk management system. These can be
seen as containing the following four parts:

() standards and reports,

(i) position limits or rules,

(@il)  investment guidelines or strategies,

(iv)  incentive contracts and compensation.

In general, these tools are established to measure exposure, define procedures to manage these
exposures, limit individual positions to acceptable levels, and encourage decision makers to manage
risk in amanner that is consstent with the firm's goas and objectives. To see how each of these four
parts of basic risk management techniques achieves these ends, we elaborate on each part of the
process below. In Section 1V we illustrate how these techniques are applied to manage each of the
specific risks facing the banking community.

0] Standards and Reports




The first of these risk management techniques involves two different conceptual
activities, i.e., sandard setting and financial reporting. They are listed together because they are the
sine qua non of any risk system. Underwriting standards, risk categorizations, and standards of
review are dl traditional tools of risk management and control. Consistent evaluation and rating of
exposures of various types are essentia to understand the risks in the portfolio, and the extent to
which these risks must be mitigated or absorbed.

The standardization of financia reporting is the next ingredient. Obvioudly outside audits,
regulatory reports, and rating agency evauations are essentid for investors to gauge asset quality and
firm levd risk. These reports have long been standardized, for better or worse. However, the need
here goes beyond public reports and audited statements to the need for management information on
asset quality and risk posture. Such internal reports need similar standardization and much more
frequent reporting intervals, with daily or weekly reports substituting for the quarterly GAAP
periodicity.

(i) Pogition Limits and Rules

A second technique for internal control of active management is the use of position
limits, and/or minimum standards for participation. In terms of the latter, the domain of risk taking
isrestricted to only those assets or counterparties that pass some prespecified quality standard. Then,
even for those investments that are ligible, limits are imposed to cover exposures to counterparties,
credits, and overal position concentrations relative to various types of risks. In general, each person
who can commit capita will have awell-defined limit. This applies to traders, lenders, and portfolio
managers. Summary reports show limits as well as current exposure by business unit on a periodic

bass. In large organizations with thousands of positions maintained, accurate and timely reporting



is difficult, but even more essential.

(i)  Investment Guidelines and Strategies

Investment guidelines and recommended positions for the immediate future are the
third technique commonly in use. Here, strategies are outlined in terms of concentrations and
commitments to particular areas of the market, the extent of desired asset-liability mismatching or
exposure, and the need to hedge against systematic risk of a particular type.

The limits described above lead to passive risk avoidance and/or diversification, because
managers generdly operate within pogition limits and prescribed rules. Beyond this, guidelines offer
firm level advice asto the appropriate level of active management, given the state of the market and
the willingness of senior management to absorb the risks implied by the aggregate portfolio. Such
guidelineslead to firm level hedging and asset-liability matching. 1n addition, securitization and even
derivative activity are rapidly growing techniques of position management open to participants
looking to reduce their exposure to be in line with management's guidelines. (iv)  Inoative
Schemes

To the extent that management can enter incentive compatible contracts with line
managers and make compensation related to the risks borne by these individuals, then the need for
elaborate and costly controlsis lessened. However, such incentive contracts require accurate position
valuation and proper internal control systems.®> Such tools which include position posting, risk
analysis, the allocation of costs, and setting of required returns to various parts of the organization

are not trivial. Notwithstanding the difficulty, well-designed systems align the goals of managers

*The recent fiasco at Baringsis an illustration of this point.
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with other stakeholdersin amost desirableway.® In fact, most financial debacles can be traced to the
absence of incentive compatibility, as the cases of the deposit insurance and maverick traders so
clearly illustrate.
[I1.  RisksIn Providing Banking Services

How are these techniques of risk management employed by the commercia banking sector?
To explain this, one must begin by enumerating the risks which the banking industry has chosen to
manage and illustrate how the four-step procedure outlined is applied in each area. Thensks
associated with the provison of banking services differ by the type of service rendered. For the sector
as awhole, these risks can be broken into six generic types. systematic or market risk, credit risk,
counterparty risk, liquidity risk, operationd risk, and legd risks. Briefly, we will discuss each of these
risks facing the banking institution and in Section IV indicate how they are managed.

Systematic risk is the risk of asset value change associated with systemic factors. It is

sometimes referred to as market risk, which isin fact a somewhat imprecise term. By its nature, this
risk can be hedged, but cannot be diversified completely away. Infact, systematic risk can be thought
of as undiversifiable risk. All investors assume this type of risk whenever assets owned or claims
issued can change in value as aresult of broad economic factors. As such, systematic risk comesin
many different forms. For the banking sector, however, two are of greatest concern, namely
variationsin the general level of interest rates and the relative value of currencies.

Because of the bank's dependence on these systematic factors, most try to estimate the impact

of these particular systematic risks on performance, attempt to hedge against them and thus limit the

®See Jensen and Meckling (1976), and Santomero (1984) for discussions of the shortcomings
in simple linear risk sharing incentive contracts for assuring incentive compatibility between
principals and agents.



sensitivity to variations in undiversifiable factors. Accordingly, most will track interest rate risk

closely. They measure and manage the firm's vulnerability to interest rate variation, even though they
can not do so perfectly. At the same time, internationa banks with large currency positions closely

monitor their foreign exchange risk and try to manage as well as limit their exposure to it.

In a similar fashion, some institutions with significance upon one commodity such as ail,

through their lending activity or geographical franchise concern themselves with commodity price

risk. Others with high single-industry concentrations may monitor both specific industry

concentration risk and the forces that affect the fortunes of the industry involved.

Credit risk arises from non-performance by a borrower. It may arise from either an inability
or an unwillingness to perform in the pre-committed contracted manner. This can affect the lender
holding the loan contract, as well as other lenders to the creditor. Therefore, the financial condition
of the borrower aswell asthe current value of any underlying collateral is of considerable interest to
its bank.

The real risk from credit is the deviation of portfolio performance from its expected value.
Accordingly, credit risk is divergfiable but difficult to eliminate completely. This is because a portion
of the default risk may, in fact, result from the systematic risk outlined above. In addition, the
idiosyncratic nature of some portion of these losses remains a problem for creditors in spite of the
beneficial effect of diversification on total uncertainty. Thisis particularly true for banks that lend
in loca markets and onesthat take on highly illiquid assets. In such cases the credit risk is not easily

transferred, and accurate estimates of loss are difficult to obtain.

Counterparty risk comes from non-performance of atrading partner. The non-performance

may arise from a counterparty's refusal to perform due to an adverse price movement caused by
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systematic factors, or from some other political or legal constraint that was not anticipated by the
principals. Diversification isthe mgor tool for controlling nonsystematic counterparty risk.

Counterparty risk islike credit risk, but it is generdly viewed as a more transient financial risk
associated with trading than standard creditor default risk. In addition, a counterparty's failure to
settle a trade can arise from other factors beyond a credit problem.

Liquidity risk can best be described asthe risk of afunding crisis. While some would include
the need to plan for growth and unexpected expansion of credit, the risk here is more correctly seen
as the potentia for a funding crisis. Such a situation would inevitably be associated with an
unexpected event, such as a large charge off, loss of confidence, or a crisis of national proportion
such as a currency crisis.

In any case, risk management here centers on liquidity facilities and portfolio structure.
Recognizing liquidity risk leads the bank to recognize liquidity itself as an asset and portfolio design
in the face of illiquidity concerns as a challenge.

Operational risk is associated with the problems of accurately processing, settling, and taking

or making delivery on tradesin exchange for cash. It dso arisesin record keeping, processing system
falures and compliance with various regulations. As such, individual operating problems are small
probability events for well-run organizations but they expose a firm to outcomes that may be quite
costly.

Legd risksare endemic in financia contracting and are separate from the legal ramifications
of credit, counterparty, and operational risks. New statutes, court opinions and regulations can put
formerly well-established transactions into contention even when all parties have previousy

performed adequately and are fully able to perform in the future. For example, environmental
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regulations have radically affected real estate values for older properties and imposed serious risks
to lending ingtitutions in this area. A second type of legal risk arises from the activities of an
institution's management or employees. Fraud, violations of regulations or laws, and other actions
can lead to catastrophic loss, as recent examples in the thrift industry have demonstrated.

All financid indtitutions face dl these risks to some extent. Non-principal, or agency activity
involves operational risk primarily. Since institutions in this case do not own the underlying assets
inwhich they trade, systematic, credit and counterparty risk accrues directly to the asset holder. If
the latter experiences a financia loss, however, legal recourse against an agent is often attempted.
Therefore, ingtitutions engaged in only agency transactions bear some legal risk, if only indirectly.

Our main interest, however, centers around the businesses in which the bank participates as
aprincipd, i.e, asanintermediary. In these activities, principals must decide how much business to
originate, how much to finance, how much to sdll, and how much to contract to agents. In so doing,
they must weigh both the return and the risk embedded in the portfolio. Principals must measure the
expected profit and evaluate the prudence of the various risks enumerated to be sure that the result
achieves the stated goal of maximizing shareholder value.

V. Bank Risk Management Systems

The banking industry haslong viewed the problem of risk management as the need to control
four of the above risks which make up mog, if not dl, of their risk exposure, viz., credit, interest rate,
foreign exchange and liquidity risk. While they recognize counterparty and legal risks, they view

them as less central to their concerns.” Where counterparty risk is significant, it is evaluated using

’Some banking firms would also list regulatory and reputational risk in their set of concerns.
Nonetheless, al would recognize the first four as key, and all would devote most of their risk
management resources to constraining these key areas of exposure.
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standard credit risk procedures, and often within the credit department itself. Likewise, most bankers
would view legd risks as arising from their credit decisions or, more likely, proper process not
employed in financia contracting.

Accordingly, the study of bank risk management processesis essentially an investigation of
how they manage these four risks. In each case, the procedure outlined above is adapted to the risk
congdered so as to standardize, measure, constrain and manage each of theserisks. To illustrate how
this is achieved, this review of firm-level risk management begins with a discussion of risk
management controlsin each area. The more difficult issue of summing over these risks and adding
gtill other, more amorphous, ones such aslegd, regulatory or reputational risk, will be left to the end.
A. Credit Risk Management Procedures

In presenting the approach employed to manage credit risk, we refer to the four-step process
outlined in Section Il D. above, drawing different pieces from different organizations. The
institutions are not named, but are selected because of the representative nature of their
documentation of the process.

We begin with standards and reports. As noted above, each bank must apply a consistent
evaluation and rating scheme to al its investment opportunities in order for credit decisions to be
made in a consistent manner and for the resultant aggregate reporting of credit risk exposure to be
meaningful. To facilitate this, a substantial degree of standardization of process and documentation
isrequired. This has lead to standardized ratings across borrowers and a credit portfolio report that
presents meaningful information on the overall quality of the credit portfolio. In Table 1, a credit-
rating procedure is presented that is typical of those employed within the commercial banking

industry.
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The form reported here is a single rating system where a single value is given to each loan,
which relates to the borrower's underlying credit quality. At some institutions, adua systemisin
place where both the borrower and the credit facility are rated. In the latter, attention centers on
collateral and covenants, while in the former, the general credit worthiness of the borrower is
measured. Some banks prefer such a dual system, while others argue that it obscures the issue of
recovery to separate the facility from the borrower in such a manner. In any case, the reader will note
that in the reported system all loans are rated using a single numerical scale ranging between 1 and
10.8 For each numerical category, a qualitative definition of the borrower and the loan's quality is
offered and an analytic representation of the underlying financials of the borrower is presented. Such
an approach, whether it isasingle or adual rating system allows the credit committee some comfort
in itsknowledge of loan asset quality at any moment of time. It requires only that new loan officers
be introduced to the system of loan ratings, through training and apprenticeship to achieve a
standardization of ratings throughout the bank.

Given these standards, the bank can report the quality of its loan portfolio at any time, along
the lines of the report presented in Table 2. Notice that total receivables, including loans, leases and
commitments and derivatives, are reported in asingle format. Assuming the adherence to standards,
the entirety of the firm's credit quality is reported to senior management monthly via this reporting
mechanism.

Changes in this report from one period to another occur for two reasons, viz., loans have

entered or exited the system, or the rating of individual loans has changed over the period. The first

8T here is nothing unique about 10 grades. Some have 8, others have 12. The most important
thing here is that there are sufficient gradations to permit accurate characterization of the
underlying risk profile of aloan, or a portfolio of loans.
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reason is associated with standard loan turnover. Loans are repaid and new loans are made. The
second cause for a change in the credit quality report is more substantive. Variations over time
indicate changes in loan quality and expected loan losses from the credit portfolio. In fact, credit
quality reports should signal changes in expected loan losses, if the rating system is meaningful.
Studies by Moody's on their rating system have illustrated the relationship between credit rating and
ex post default rates.® A similar result should be expected from internal bank-rating schemes of this
type aswell. However, the lack of available industry data to do an appropriate aggregate migration
study does not permit the industry the same degree of confidence in their expected loss calculations.

For this type of credit quality report to be meaningful, al credits must be monitored, and
reviewed periodicdly. Itis, infact, sandard for all credits above some dollar volume to be reviewed
on aquarterly or annual basis to ensure the accuracy of the rating associated with the lending facility.
In addition, a material change in the conditions associated either with the borrower or the facility
itsdlf, such as a changein the value of collaterd, will trigger are-evaluation. This process, therefore,
resultsin a periodic but timely report card on the quality of the credit portfolio and its change from
month to month.

Generdly accepted accounting principles require this monitoring. The credit portfolio is
subject to fair value accounting standards, which have recently been tightened by The Financid
Accounting Standards Board (FASB). Commercial banks are required to have aloan loss reserve
account ( a contra-asset) which accurately represents the diminution in market value from known or

estimated credit losses. Asan industry, banks have generally sought estimates of expected loss using

°See Moody's (1994) and Santomero and Babbel (1996) for evidence of the relationship
between credit rating and default rates.
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atwo-step process, including default probability, and an estimate of 1oss given default. This approach
pardlesthe work of Moody's referred to above.® At least quarterly, the level of the reserve account
is re-assessed, given the evidence of loss exposure driven directly from the credit quality report, and
internal studies of loan migration through various quality ratings.™*

Absent from the discussion thus far is any analysis of systematic risk contained in the
portfolio. Traditionaly mutua funds and merchant banks have concerned themselves with such risk
exposure, but the commercial banking sector has not. This appears to be changing in light of the
recent substantial losses in real estate and similar losses in the not-too-distant past in petrochemicals.
Accordingly, many banks are beginning to develop concentration reports, indicating industry
composition of the loan portfolio. This process was initially hampered by the lack of a simple
industry index. SIC codes were employed at some institutions, but most found them unsatisfactory.
Recently, however, Moody's has developed a system of 34 industry groups that may be used to report
concentrations. Table 3 reports such an industry grouping to illustrate the kind of concentration
reports that are emerging as standard in the banking industry. Notice that the report indicates the
portfolio percentages by sector, as well as commitments to various industries. For the real estate
portfolio, geography is also reported, as Table 4 suggests. While this may be insufficient to capture
total geographic concentration, it is a beginning.

For the investment management community, concentrations are generaly benchmarked

19See Altman (1993) for a discussion of both the FASB standards and the methods employed
to evaluate the level of the reserve account.

“Accurately estimating loan losses from aloan quality report is, in fact, quite difficult because
of the limited information available to the bank on future loan losses and the change in loan
guality over time. To see how the statistical properties of the time series of loan ratings can be
used to obtain loan loss estimates, see Kim and Santomero (1993).
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againgt some market indexes, and mutud funds will generally report not only the absolute percentage
of their industry concentration, but also their positions relative to the broad market indexes.
Unfortunately, there is no comparable benchmark for the loan portfolio. Accordingly, firms must
weigh the pros and cons of pecidization and concentration by industry group and establish subjective
limits on their overall exposure. Thisis generally done with both guidelines and limits set by senior
management. Such a report is not the result of any analytical exercise to evaluate the potentid
downside loss, but rather a subjective evaluation of management's tolerance, based upon rather
imprecise recollections of previous downturns. In addition, we are beginning to see the emergence
of a portfolio manager to watch over the loan portfolio's degree of concentration and exposure to
both types of risk concentration discussed above.

Most organizations also will report concentration by individua counterparty. To be
meaningful, however, this exposure must be both bankwide and include all related affiliates. Both of
these requirements are not eadily satisfied. For large ingtitutions, a key relationship manager must be
appointed to assure that overal bank exposure to a particular client is both captured and monitored.
This leve of data accumulation is never easy, particularly across time zones. Nonetheless, such a
relationship report is required to capture the disparate activity from many parts of the bank.
Transaction with affiliated firms need to be aggregated and maintained in close to real time.

An example of thistype of report is offered here as Table 5, drawn from one particular client
report. Each different lending facility is reported. In addition, the existing lines of credit, both used
and open, need to be reported as well. Generally, this type of credit risk exposure or concentration
report has both an upper and lower cut-off value so that only concentrations above a minimum size

are recorded, and no one credit exposure exceeds its predetermined limit. The latter, an example of
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the second technique of risk management is monitored and set by the credit committee for the
relationship as awhole.
B. Interest Rate Management Procedures

The area of interest rate risk isthe second area of magjor concern and on-going risk monitoring
and management. Here, however, the tradition has been for the banking industry to diverge
somewhat from other parts of the financial sector in their treatment of interest rate risk. Most
commercia banks make a clear distinction between their trading activity and their balance sheet
interest rate exposure.

Investment banks generdly have viewed interest rate risk as a classic part of market risk, and
have developed elaborate trading risk management systems to measure and monitor exposure. For
large commercia banks and European-type universal banks that have an active trading business, such
systems have become arequired part of the infrastructure. But, in fact, these trading risk management
sysems vary substantially from bank to bank and generdly arelessred than imagined. In many firms,
fancy vaue-at-risk models, now known by the acronym VaR, are up and running. But, in many more
cases, they are still in the implementation phase. In the interim, smple ad hoc limits and close
monitoring substitute for elaborate real-time systems. While this may be completely satisfactory for
institutions that have little trading activity and work primarily on behalf of clients, the absence of
adequate trading systems elsewhere in the industry is a bit distressing.

For ingtitutions that do have active trading businesses, value-at-risk has become the standard
approach. This procedure has recently been publicly displayed with the release of Riskmetrics by J.

P. Morgan, but similar systems are in place at other firms. In that much exists in the public record
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about these systems®, there is little value to reviewing this technique here. Sufficeit to say that the
daily, weekly, or monthly volatility of the market value of fixed-rate assets are incorporated into a
measure of total portfolio risk analysis adong with equity's market risk, and that of foreign-
denominated assets.

For balance sheet exposure to interest rate risk, commercial banking firms follow a different
drummer -- or is it accountant? Given the generaly accepted accounting procedures (GAAP)
established for bank assets, as well as the close correspondence of asset and liability structures,
commercia banks tend not to use market value reports, guidelines or limits. Rather, their approach
relies on cash flow and book values, at the expense of market values. Asset cash flows are reported
invarious repricing schedules along the line of Table 6. This system has been labelled traditionally
a"gap reporting system” as the asymmetry of the repricing assets and liabilitiesresultsin agap. This
has classicaly been measured in ratio or percentage mismatch terms over a standardized interval such
as a 30-day or one-year period.

Thisis sometimes supplemented with a duration analysis of the portfolio, asseenin Table 7.
However, many assumptions are hecessary to move from cash flows to duration. Asset categories
that do not have fixed maturities, such as prime rate loans, must be assgned a duration measure based
upon actual repricing flexibility. A smilar problem exists for core liabilities, such asretall demand
and savings balances. Nonetheless, the industry attempts to measure accurately these estimates, and

include both on- and off-balance sheet exposures in this type of reporting procedure. The result of

12See, for example, the work of Marshall and Siegel (1996), Fallon (1996), and Phelan (1996).
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this exercise, however, is arather crude approximation of the duration gap.™

Most banks, however, have attempted to move beyond this gap methodology. They recognize
that the gap and duration reports are static, and do not fit well with the dynamic nature of the banking
market, where assets and liabilities change over time and spreads fluctuate. In fact, the variability of
spreadsislargely responsible for the highly profitable performance of the industry over the last two
years. Accordingly, the industry has added the next level of analysisto their balance sheet interest
rate risk management procedures.

Currently, many banks are using balance sheet smulation models to investigate the effect of
interest rate variation on reported earnings over one-, three- and five-year horizons. These
amulations, of course, are abit of science and abit of art. They require relatively informed repricing
schedules, as well as estimates of prepayments and cash flows. In terms of the first issue, such an
analysis requires an assumed response function on the part of the bank to rate movement, in which
bank pricing decisions in both their local and national franchises are smulated for each rate
environment. In terms of the second area, the simulations require precise prepayment models for
proprietary products, such as middle market loans, as well as standard products such as residential
mortgages or traditiona consumer debt. Findly, these smulations require yield curve ssimulation over
a presumed relevant range of rate movements and yield curve shifts.

Once completed, the ssmulation reports the resultant deviations in earnings associated with
the rate scenarios consdered. Whether or not this is acceptable depends upon the limits imposed by

management, which are usudly couched in terms of deviations of earnings from the expected or most

13See Saunders (1994) or Hempel, Simonson and Coleman (1994) for a discussion of duration
gap, its construction and its usefulness.
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likely outcome. This notion of Earnings At Risk, EaR, is emerging as a common benchmark for
interest rate risk. However, it is of limited value as it presumes that the range of rates considered is
correct, and/or the bank's response mechanism contained in the simulation is accurate and feasible.
Nonetheless, the results are viewed as indicative of the effect of underlying interest rate mismatch
contained in the balance sheet. Reports of these ssmulations, such as contained in Table 8, are now
commonplace in the industry.

Because of concerns over the potential earnings outcomes of the simulations, Treasury
officials often make use of the cash, futures and swap markets to reduce the implied earnings risk
contained in the bank's embedded rate exposure. However, as has become increasingly evident, such
markets contain their own set of risks. Accordingly, every institution has an investment policy in
place which defines the set of allowable assets and limits to the bank's participation in any one areg;
see, for example, Table 9. All ingtitutions restrict the activity of the Treasury to some extent by
defining the set of activities it can employ to change the bank's interest rate position in both the cash
and forward markets. Some are willing to accept derivative activity, but al restrict their positions
in the swap caps and floors market to some degree to prevent unfortunate surprises. As reported
losses by some ingtitutions mount in this area, however, investment guidelines are becoming
increasingly circumspect concerning allowable investment and hedging alternatives.

C. Foreign Exchange Risk M ananagement Procedures

Inthis areathere is considerable difference in current practice. This can be explained by the
different franchises that coexist in the banking industry. Most banking institutions view activity in
the foreign exchange market beyond ther franchise, while others are active participants. The former

will take virtually no principal risk, no forward open positions, and have no expectations of trading

21



volume. Within the latter group, thereisaclear distinction between those that restrict themselves
to acting as agents for corporate and/or retail clients and those that have active trading positions.

The most active banksin this area have large trading accounts and multiple trading locations.
And, for these, reporting is rather straightforward. Currencies are kept in real time, with spot and
forward positions marked-to-market. Asiswell known, however, reporting positions is easier than
measuring and limiting risk. Here, the latter is more common than the former. Limits are set by desk
and by individua trader, with monitoring occurring in real time by some banks, and daily closing at
other indtitutions. As agenera characterization, those banks with more active trading positions tend
to have invested in real-time VaR systems, but there are exceptions.

Limits are the key elements of the risk management systems in foreign exchange trading as
they are for al trading businesses. As Table 10 illustrates by example, it isfairly standard for limits
to be set by currency for both the spot and forward positionsin the set of trading currencies. At many
ingtitutions, the derivation of exposure limits has tended to be an imprecise and inexact science. For
these indtitutions, risk limits are set currency-by-currency by subjective variance tolerance. Others,
however, do attempt to derive the limits using a method that is analytically similar to the approach
used in the area of interest rate risk.

Even for banks without aVaR system in place, stress tests are done to evaluate the potential
loss associated with changes in the exchange rate. Thisis done for small deviations in exchange rates
asshown in Table 10, but it dso may be investigated for historical maximum movements. The latter
isinvestigated in two ways. Either historical events are captured, and worse-case scenario simulated,
or the historical events are used to estimate a distribution from which the disturbances are drawn.

In the latter case, a one or two standard deviation change in the exchange rate is considered. While
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some use these methods to estimate volatility, most do not use covariability in setting individua
currency limits, or in the aggregating exposure across multiple correlated currencies.

Incentive systems for foreign exchange traders are another area of significant differences
between the average commercial bank and its investment banking counterpart. While, in the
investment banking community trader performanceis directly linked to compensation, thisis less true
in the banking industry. While some admit to significant correlation between trader income and
trading profits, many argue that there is absolutely none. This latter group tends to see such linkages
leading to excess risk taking by traders who gain from successes but do not suffer from losses.
Accordingly, to their way of thinking, risk isreduced by separating foreign exchange profitability and
trader compensation.

D. Liquidity Risk M anagement Procedures

Two different notions of liquidity risk have evolved in the banking sector. Each has some
vaidity. Thefirgt, and the eesiest in most regards, is a notion of liquidity risk as a need for continued
funding. The counterpart of standard cash management, this liquidity need is forecastable and easily
analyzed. Yet, theresult is not worth much. In today's capital market banks of the sort considered
here have ample resources for growth and recourse to additiona ligbilities for unexpectedly high asset
growth. Accordingly, attempts to analyze liquidity risk as a need for resources to facilitate growth,
or honor outstanding credit lines are of little relevance to the risk management agenda pursued here.

The liquidity risk that does present a real challenge is the need for funding when and if a
sudden crigsarises. In this case, theissues are very different from those addressed above. Standard
reports on liquid assets and open lines of credit, which are germane to the first type of liquidity need,

are substantially less relevant to the second. Rather, what is required is an analysis of funding
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demands under a series of "worst case" scenarios. These include the liquidity needs associated with
a bank-specific shock, such as a severe loss, and a crisis that is system-wide. In each case, the bank
examines the extent to which it can be self-supporting in the event of acrisis, and tries to estimate
the speed with which the shock will result in afunding crisis. Reports center on both features of the
crisis with Table 11 illustrating one bank's attempt to estimate the immediate funding shortfall
associated with adowngrade. Other ingtitutions attempt to measure the speed with which assets can
be liquidated to respond to the situation using a report that indicates the speed with which the bank
can acquire needed liquidity in acrisis. Response strategies considered include the extent to which
the bank can accomplish substantial balance sheet shrinkage and estimates are made of the sources
of funds that will remain available to theinditution in atime of criss. Results of such simulated crises
are usually expressed in days of exposure, or days to funding crisis.

Such studies are, by their nature, imprecise but essentia to efficient operation in the event of
a substantial change in the financial conditions of the firm. Asaresult, regulatory authorities have
increasingly mandated that a liquidity risk plan be developed by members of the industry. Y et, there
is aclear distinction among institutions, as to the value of this type of exercise. Some attempt to
develop careful funding plans and estimate their vulnerability to the crisis with considerable precision.
They contend that, either from prior experience or attempts at verification, they could and would use
the proposed plan in atime of criss. Others view this planning document as little more than a
regulatory hurdle. While some actually invest in backup lines without "material adverse conditions'
clauses, others have little faith in their ability to access them in atime of need.
E. Other Risks Considered But Not M odeled

Beyond the basic four financid risks, viz., credit, interest rate, foreign exchange and liquidity
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risk, banks have a host of other concerns aswas indicated above. Some of these, like operating risk,
and/or system failure, are a natura outgrowth of their business and banks employ standard risk
avoidance techniques to mitigate them. Standard business judgment is used in this area to measure
the costs and benefits of both risk reduction expenditures and system design, as well as operationdl
redundancy. While generally referred to as risk management, this activity is substantialy different
from the management of financial risk addressed here.

Y et, there are still other risks, somewhat more amorphous, but no less important. In this
latter category are legal, regulatory, reputational and environmental risk. In each of these risk areas,
substantid time and resources are devoted to protecting the firm's franchise value from erosion. As
these risks are less financially measurable, they are generally not addressed in any formal, structured
way. Y et, they are not ignored at the senior management level of the bank.

VI.  Risk Aggregation and the Knowledge of Total Exposure

Thusfar, the techniques used to measure, report, limit, and manage the risks of various types
have been presented. In each of these cases, a process has been developed, or at least has evolved,
to measure the risk considered, and techniques have been deployed to control each of them.

The extent of the differences across risks of different typesis quite striking. The credit risk
process is a qualitative review of the performance potential of different borrowers. It resultsin a
rating, periodic re-evaluation at reasonable intervals through time, and on-going monitoring of
various types or measures of exposure. Interest rate risk is measured, usually weekly, using on- and
off-balance sheet exposure. The pogition isreported in repricing terms, using gap, as well as effective
duration, but the real analysis is conducted with the benefit of simulation techniques. Limits are

established and synthetic hedges are taken on the basis of these cash flow earnings forecasts. Foreign
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exchange or genera trading risk is monitored in real time with strict limits and accountability. Here
again, the effects of adverse rate movements are analyzed by simulation using ad hoc exchange rate
variations, and/or distributions constructed from historical outcomes. Liquidity risk, on the other
hand, more often than not, is dealt with as a planning exercise, athough some reasonable work is
done to analyze the funding effect of adverse news.

The anayticd gpproaches that are subsumed in each of these analyses are complex, difficult
and not easily communicated to non-specialists in the risk considered. The bank, however, must
select appropriate levels for each risk and select or, at least articulate, an appropriate level of risk for
the organization as awhole. How is this being done?

The simple answer is "not very well." Senior management often is presented with a myriad
of reports on individua exposures, such as specific credits, and complex summaries of the individual
risks, as outlined above. The risks are not dimensioned in similar ways, and management's technical
expertise to appreciate the true nature of both the risks themselves and the analyses conducted to
illustrate the bank's exposure is limited. Accordingly, over time, the managers of specific risks have
ganed increased authority and autonomy. In light of recent losses, however, things are beginning to
change.

As the organizational level, overall risk management is being centralized into a Risk
Management Committee, headed by someone designated as the Senior Risk Manager. The purpose
of thisingtitutiona responseisto empower oneindividud or group with the responsibility to evaluate
overdl firm-levd risk, and determine the best interest of the bank as awhole. At the sametime, this
group is holding line officers more accountable for the risks under their control, and the performance

of the ingtitution in that risk area. Activity and sales incentives are being replaced by performance
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compensation, which is based not on business volume, but on overall profitability.

At the analytical level, aggregate risk exposure is receiving increased scrutiny. To do so,
however, requires the summation of the different types of risks outlined above. Thisis accomplished
in two distinct, but related ways. The first of these, pioneered by Bankers Trugt, is the RAROC
system of risk analysis** In this approach, risk is measured in terms of variability of outcome. Where
possible, a frequency distribution of returns is estimated, from historical data, and the standard
deviation of thisdistribution is estimated. Capital is alocated to activities as a function of this risk
or volatility measure. Then, the risky position is required to carry an expected rate of return on
allocated capital which compensates the firm for the associated incremental risk. By dimensioning
dl risk interms of loss distributions, and allocating capital by the volatility of the proposed activity,
risk is aggregated and priced in one and the same exercise.

A second gpproach issmilar to the RAROC, but depends less on a capital allocation scheme
and more on cash flow or earnings effects of the implied risky position. Thiswas referred to as the
Earnings At Risk methodology above, when employed to analyze interest rate risk. When market
values are used, the approach becomes identica to the VaR methodology employed for trading
exposure. Thismethod can be used to andyze totd firm-leve risk in a similar manner to the RAROC
system. Again, a frequency distribution of returns for any one type of risk can be estimated from
historical data. Extreme outcomes can then be estimated from the tail of the distribution. Either a
worst-case historical example is used for this purpose, or a one- or two standard deviation outcome

is considered. Given the downside outcome associated with any risk position, the firm restricts its

1“See Salomon Brothers (1993) for the most complete public information on Bankers Trust
RAROC systems.
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exposure so that, in the worst-case scenario, the bank does not lose more than a certain percentage
of current income or market value. Therefore, rather than moving from volatility of value through
capital, this approach goes directly to the current earnings implications from arisky position. The
approach, however, has two very obvious shortcomings. If EaR isused, it is cash flow based, rather
than market value driven. And, in any case, it does not directly measure the total variability of
potential outcomes through an a priori distribution specification. Rather it depends upon a
subjectively prespecified range of the risky environments to drive the worst-case scenario.

Both measures, however, attempt to treat the issue of trade-offs among risks, using a common
methodology to transform the specific risks to firm-level exposure. In addition, both can examine the
correlation of different risks and the extent to which they can, or should be viewed as, offsetting. As
a practical matter, however, mogt, if not all, of these models do not view this array of risks as a
standard portfolio problem. Rather, they separately evaluate each risk and aggregate total exposure
by smple addition. Asaresult, much islost in the aggregation. Perhaps over time thisissue will be
addressed.

VI. AreasWhereFurther Work Will Improve the M ethodology

The banking industry is clearly evolving to a higher level of risk management techniques and
gpproaches than had been in placein the past. Y et, as this review indicates, there is significant room
for improvement. Before the areas of potential value added are enumerated, however, it is
worthwhile to reiterate an earlier point. The risk management techniques reviewed here are not the
average, but the techniques used by firms at the higher end of the market. The risk management
approaches at smaller ingtitutions, as well as larger but relatively less sophisticated ones, are less

precise and significantly less analytic. In some cases they would need substantial upgrading to reach
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the level of those reported here. Accordingly, our review should be viewed as a glimpse at best

practice, not average practices.

Nonetheless, the techniques employed by those that define the industry standard could use

some improvement. By category, recommended areas where additional analytic work would be

desirable are listed below.

A.

*

|

O

CREDIT RISK

The evauation of credit rating continues to be an imprecise process. Over time, this approach
needs to be standardized across institutions and across borrowers. In addition, its rating
procedures need to be made compatible with rating systems elsewhere in the capital market.

Credit losses, currently vaguely related to credit rating, need to be closely tracked. Asin the
bond market, credit pricing, credit rating and expected loss ought to be demonstrably closer.
However, the industry currently does not have a sufficiently broad data base on which to
perform the migration analysis that has been studied in the bond market.

The issue of optimal credit portfolio structure warrants further study. In short, analysis is
needed to evaluate the diversification gains associated with careful portfolio design. At this
time, banks appear to be too concentrated in idiosyncratic areas, and not sufficiently managing
their credit concentrations by either industrial or geographic areas.

INTEREST RATE RISK

While smulation sudies have substantially improved upon gap management, the use of book
vaue accounting measures and cash flow losses continues to be problematic. Movements to
improve this methodology will require increased emphasis on market-based accounting. Such
a reporting mechanism must be employed on both sides of the balance sheet, however, not
just the asset portfolio.

The simulations also need to incorporate the advances in dynamic hedging that are used in
complex fixed income pricing models. As it stands, these smulations tend to be rather
simplistic, and scenario testing rather limited.

FOREIGN EXCHANGE RISK

The VaR approach to market risk is a superior tool. Yet, much of the banking industry
continues to use rather ad hoc approachesin setting foreign exchange and other trading limits.
This approach can and should be used to a greater degree than it is currently.
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LIQUIDITY RISK

Criss models need to be better linked to operational details. In addition, the usefulness of
such exercises is limited by the realism of the environment considered.

If liquidity risk isto be managed, the price of illiquidity must be defined and built into illiquid
positions. While thislogic has been adopted by some ingtitutions, this pricing of liquidity is
not commonplace.

OTHER RISKS

As banks move more actively off balance sheet, the implied risk of these activities must be
better integrated into overal risk management and strategic decision making. Currently, they
are ignored when bank risk management is considered.

AGGREGATION OF RISKS

There has been much discussion of the RAROC and VaR methodologies as an approach to
capture total risk management. Yet, frequently, the risk decision is separated from risk
analysis. If aggregate risk is to be controlled, this or a ssimilar methodology needs to be
integrated more broadly and more deeply into the banking firm.

Both aggregate risk methodologies presume that the time dimensions of al risks can be
viewed as equivalent. A trading risk is similar to a credit risk, for example. This appears
problematic when market prices are not readily available for some assets and the time
dimensions of different risksare dissimilar. Y et, thus far no one firm has tried to address this
issue adequately.

Finally, operating such a complex management system requires a significant knowledge of the
risks considered and the approaches used to measure them. It isinconceivable that Boards
of Directors and even most senior managers have the level of expertise necessary to operate
the evolving system. Yet government regulators seem to have no idea of the level of
complexity, and attempt to increase accountability even as the requisite knowledge to control
various parts of the firm increases.
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TABLE 3
CREDIT EXPOSURE BY 34 MINOR INDUSTRY SECTORS

P

LR

—owr

LA

e

25 58 47 1.9 1.8 3.4 22 44 4.1 64
2.3 2.0 4.4 27 1.8 3.6 25 1.9 4.0 S3
0.7 24 5.0 0.6 22 40 0.7 23 46 61
0.7 1.6 5.1 0.6 1.0 48 0.7 1.4 5.0 59
0.6 27 47 0.6 25 4.3 0.6 26 45 59
5.1 2.2 43 29 0.9 3.6 4.1 1.8 4.1 71
0.6 2.6 4.3 0.6 23 4.0 0.6 25 4.2 55
25 20 44 5.0 1.7 3.9 3.6 1.8 41 41
2.8 2.4 4.7 1.8 i1 3.5 2.3 2.0 4.4 71
34 33 - 35 3.6 1.3 25 35 2.4 3.1 56
1.4 3.3 42 0.8 20 2.9 1.1 2.9 3.8 69
0.8 3.2 S.0 1.0 24 38 0.9 28 4.4 53
5.1 3.3 46 5.2 1.9 3.6 5.2 2.7 4.2 57
22 21 456 20 14 3.7 21 1.8 4.3 60
13, 34 53 0.4 42 43 1.0 3.6 51 82
1.6 25 3.4 40 1.2 20 26 1.7 2.5 36
27 3.1 4.6 23 23 386 26 2.8 42 62
27 23 47 24 1.6 38 26 20 4.4 60
2.9 1.9 48 28 1.7 40 29 1.8 4.4 59
2.6 4.1 4.1 34 28 38 3.0 33 38 52
22 33 47 10 25 3.2 1.6 3.1 4.3 76
1.6 1.9 47 1.7 21 3.6 1.6 1.9 42 56
1.2 27 47 0.7 1.3 37 1.0 23 45 71
Pnntlna Pubhshlna a d Broadca 6.4 27 48 5.1 29 35 58 28 4.3 63
Retall Stores 23 21 4.3 37 1.8 35 29 2.0 38 46
Telecormnumca on 1.0 29 42 20 1.9 26 1.4 23 32 40
Tex‘tlles and Le 25 1.6 4.6 20 1.6 4.1 23 1.6 44 63
Transportat:on 1.8 31 43 1.6 23 34 1.7 28 4.0 60
Utilities 1.6 2.9 35 47 1.9 27 29 22 2.9 32




TABLE 4

COMPOSITION OF LOAN PORTFOLIO BY GEOGRAPHIC AREA
Distribution of domestic commercial real estate loans

(in millions) Geographic Region
Central

Project Type Atlantic Southeast Midwest West Southwest  Northeast Total
Office complexes $196 $ 46 $ 46 $36 $12 $6 $342
Retail 155 70 45 22 11 - 303
Hotels 72 49 10 6 12 - 149
Industrial 50 2 2 5 3 - 62
Apartments 31 - 17 - 3 - 51
Undeveloped land 6 18 10 9 - - 43
Health care 11 9 - 4 4 - 28
Residential 17 - - 3 4 - 24
Other project types 56 - - - - - 56
Total $594 $194 $130 $85 $49 $6 $1,058




TABLE 5

EXPOSURE SUMMARY FOR EXISTING FACILITIES

_ PRODUCT/ PURPOSE

*}-“”"“APPEU)VEH)

AMOUNT

- FACILITES
~ INUSE

INDEX/

| DOCUMENT

DATE

Finance Accounts Receivable

+100

| .. RATE  SPREAD |
A Advised Line of Credit 6 5,000 2
Finance A/R and Inventory 5/30/93
Limit: Loans Revolving 3,000 2,000 Variable Base
Finance Accounts Receivable + 50
Limit: LC’s/Revoiving 2,000 0
Finance Accounts Receivable
B Commercial Mortgage 6 3,000 3,000 Fixed - 3
Acquire Commercial Property 7.00% .- 1/2/93
C Commercial Mortgage 5 1,629 1,629 Fixed -- 1
Renovate Commercial Property 3.00% -- 3/16/93
0
Total Credit Availability (TCA) 10,529 6,729
E Related Exposure
(Not included in TCA):
Advised Line of Credit 6 200 0 Variable Base 0




TABLE 9: INVESTMENT POLICY
Page 2

United States Agency Securities (excluding MBS) shall be limited to a maximum
maturity of three years.

Shares or Share Certificates of a single Corporate Federal Credit Union, other than
share certificates purchased in connection with the Reverse Repurchase Agreement
Program, shall be limited to $10 million. The maximum maturity of such investments
shall not exceed one year.

Mortgage Backed Securities issues by or fully guaranteed as to principal and interest
by the Federal National Mortgage Association, Government National Mortgage
Association, or the Federal Home Loan Mortgage Corporation. These investments will
primarily by one year ARMs and five year balloons, but three year ARMs and seven
year balloons may be purchased. Individua issues shall not exceed $10 million in
value at the time of purchase.

Private issue Mortgage Backed Securities. Before authorizing a purchase of this type,
the Chief Financial Officer shall review a prospectus to determine whether the
investment is permissible. Total private issue Mortgage Related Securities purchased
shall not exceed $25 million. The minimum credit rating of these securities at the time
of purchase must be AA or equivalent. Individual securities shall not exceed $10
million in value at the time of purchase.

Repurchase and Reverse Repurchase Agreements, but only with a Federally Insured
Bank on the approved bank list, with both parties acting in the capacity of principal.
Maturities will be no longer than 180 days and the securities will be delivered to a
third-party safekeeping agent.

Fed Funds sold shall be conducted only with approved banks. Total Fed Funds sold
to a single institution shall not exceed $10 million. Term Fed Funds shall not exceed
one year in maturity.

Certificates of Deposit issued only by approved banks with a maximum maturities not
to exceed one (1) year. Total certificates deposited in a single institution shall not
exceed $10 million.

Bankers' Acceptances issues only by approved banks. Total Bankers Acceptances
purchased from a single issuing institution shall not exceed $10 million.

Y ankeedollar or Eurodollar deposits only in approved banks. Total Y ankeedollar or
Eurodollar deposits in a single institution shall not exceed $5 million.

Money Market mutual funds that invest in CDs, Repurchase Agreements, Banker’s
Acceptances, Agency Notes, etc., and that conform to Federal rules and regulations.
Mortgage Backed Securities mutual funds that invest in agency and private issue MBS.
The objective of the MBS fund must be current income, capital preservation, and
minimal fund price volatility. Investments in the money market mutual fund will be
limited to $15 million and investments in the MBS mutual fund will be limited to $10
million.



TABLE 9: INVESTMENT POLICY
Page 3

Deliverable securities purchased will be delivered (either physically or viathe Federal
Reserve Bank wire system) simultaneously with the release of cash. Such delivery will be
made to athird party for safekeeping, whether to a custodian or to atrust account maintained.
At a minimum, the contracted safekeeping agent or trustee will provide written confirmation
of each transaction to us and a monthly listing of all securities in its account.

The Chief Financial Officer shall maintain an approved list(s) of banks and other financial
institutions with which the bank may conduct investment transactions. The list may include
severa of the largest domestic banks and U.S. domiciled subsidiaries of foreign institutions
which are federally insured and carry a minimum credit rating of “B/C” by Keefe, Bruyette
and Woods. The bank will minimize the risk associated with executing securities transactions
by limiting the securities brokers/deal ers with which it does business to those who are primary
dealers recognized and approved by the Federal Reserve System. The Chief Financial Officer
will make additions/deletions from this list(s) as appropriate.

2. Cash Management

a The objective of the firm’s cash management policy is to provide sufficient liquidity
each day to meet operating cash needs, member demand for funds, and minimum
balance requirements for the Federal Reserve Account.

b. Cash management funds shall be maintained to meet the withdrawal and lending needs
of the customers. The amount of funds will be continually evaluated depending upon
lending trends and withdrawal experience, and other external factors deemed
appropriate.

C. The Chief Financia Officer, Financial Analysis Manager, or Controller, or Accounting
Supervisor shall execute these cash management activities and the Chief Financial
Officer shall review these transactions.

3. Investment Portfolio

The management objective of the firm's Investment Portfolio is to provide maximum return
within the bounds of safety of principal and interest, liquidity, and asset liability management
demands. Each specific investment decision will be evaluated with respect to such issues as
expected return, credit risk, liquidity, effect on the investment portfolio, impact on
asset/liability needs, and proper safekeeping. The Chief Financia Officer, Controller. or
Financial Analysis Manager will execute investment portfolio transactions.

4. Prohibited Activities
The following activities are prohibited:

a. Cash forward agreements to buy when the delivery date is in excess of ninety (90) days from
the trade date.

b. Standby commitments to purchase or sell a security at a future date whereby the buyer is
required to accept delivery of the security at the option of the seller.
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c. Adjusted to trading meaning any method or transaction used to defer aloss whereby the bank
sells a security to a vendor at a price above its current market price and simultaneously
purchases or commits to purchase from that vendor another security above its current market
price.

d.  Short salesof securities not owned by the bank.

e.  Futures trading.

Maturity Structure

The maturity structure of the investment portfolio will be managed in accordance with asset
liability management needs, market conditions, and the objectives of this Policy Statement.

It is the responsibility of the Chief Financial Officer to constantly monitor the maturity structure
of the investment portfolio and implement modifications in the average maturity and makeup of
the portfolio. These modifications will be based on Asset/Liability Management concerns (i.e..
price risk, liquidity risk, reinvestment risk) and changing market conditions.

FASB 115 Compliance

In order to comply with FASB 115, the bank will classify its investments as Trading, Held-to-
Maturity, and Available-for-Sale. All Fed Funds and mutual fund accounts will be classified as
Trading Accounts. All balloon MBS securities, FHLB stock, and other fixed rate investments with
amaturity of greater than one year at the time of purchase will be classified as Held-to-Maturity.

The remainder of the portfolio will be classified as Held-to-Maturity. The bank has the positive
intent and ability to hold these to maturity. These securities will not be sold in response to changes
in market interest rates. The bank normally has $10 million in Fed Funds and has a line of credit
with the FHLB of over $50 million. Given our asset size, $100 million of instantly accessible cash
is more than adequate liquidity for any possible scenario.

Sovereign and Exchange Rate Risk

The bank will not invest in any foreign banking institutions or securities denominated in
currencies other than U.S. Dollar and therefore will not incur any Sovereign or Exchange Rate
Risk.

M odifications to Policy

The Chief Financial Officer is responsible for recommending changes to this policy.

Approved by the Board of Directors



TABLE 10

GLOBAL FOREIGN EXCHANGE TRADING LIMITS

CURRENCY NET POSITION NET OVERALL DAYLIGHT FX FORWARD RISK POINTS
CURRENCY TYPE SHORT CURRENCY POSITION | CURRENCY
NAME POSITION
(2 X NED)®V SENSITI-
VITYTO A |
LIMIT | INCREASE/ | LIMIT | INCREASE/ OVERALL MED-LONG TERM ?Higoa
(DECREASE) (DECREASE) 0-10 YRS 210 YRS® IN
INTEREST
LIMIT | INCREASE LIMIT | DECRBASE | oo
MAJOR CURRENCIES 540.0 (60.0)
U.S. DOLLAR UsD 275.0 150.0 55,0001 23,000 3,000 (4,000) $5,729,167
CANADIAN DOLLAR CAD 220.0 840.0 25,000 2,720 2,000 (3,000) 2,604,167
POUND STERLING GBP 12100 420.0 14,500 7,220 500 (1,500) 1,510,417
SWISS FRANC CHF 185.0 370.0 6,000 900 500 (1,000) 625,000
GERMAN MARK DEM 280.0 150 560.0 16,000 3,800 500 (1,500) 1,666,667
DUTCH GUILDER NLG 60.0 1200 3,000 2,040 312,500
JAPANESE YEN IPY 2100 4200 14,600 6,000 500 (1,500) 1,520,833
ITALIAN LIRE m 70.0 5.0 140.0 2,200 1,240 229,167
FRENCH FRANC FRF 90.0 100 180.0 8,300 5,500 500 (500) 864,583
BELGIAN FRANC BEF 65.0 100 130.0 3,000 2,160 312,500
AUSTRALIAN DOLLARS AUD 60.0 1200 2,600 1,040 270,833
EUROPEAN CURRENCY XEU 65.0 130.0 7,150 6,670 744,792
UNIT (ECU)

MINOR CURRENCIES 160.0 60.0
ARGENTINIAN AUSTRAL ARP 50 100
AUSTRIAN SCHILLING ATS 30.0 10.0 60.0 750 510 78,125
BAHAMIAN DOLLAR BSD 20 40
BAHRAIN DINAR BHD 20 4.0
BARBADOS DOLLAR BBD 20 4.0
BERMUDA DOLLAR BMD 20 4.0
BRAZIL CRUZADO BRC 5.0 10.0
CAYMAN DOLLAR KYD 20 40
CHINESE RENMINBI CNY 9.0 18.0 120 12,500
DANISH KRONE DKK 450 5.0 90.0 1,000 640 104,167
EAST CARIBBEAN DOLLAR XCD 20 40
FUJ1 DOLLAR FID 8.0 16.0 7 7,500
FINNISH MARKKA FIM 30.0 14.0 60.0 250 130 26,042
GREEK DRACHMA GRD 10.0 8.0 20.0




TABLE 11
ONE DAY FALLOUT FUNDING SCENARIO

 CATEGORY: OVERNIGHT FUNDS AVAILABLE

Rating Movement Downward to: Total Change Pct. Change
Thomson Bankwatch B $16,229

Thomson Bankwatch B/C $13,365 ($2,864) -17.65%
Thomson Bankwatch C ' $ 6,291 (89,938) -61.24%

 CATEGORY: TERM FUNDS AVAILABLE

Rating Movement Downward Total Charges Pct. Change
Thomson Bankwatch B $19,299
Thomson Bankwatch B/C $17,020 ($2,209) -11.49%

Thomson Bankwatch C $12,458 ($6,771) -3521%




