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I. Introduction

The management of the public debt portfolio, as any other financial
portfolio, involves the assumption of risks (liquidity, market, credit and
operational risks). The construction of an explicit and consistent model to

quantify and manage the risks of the Portuguese public debt portfolio is a
project that started in 1996, with the creation of IGCP, the Portuguese debt
management agency. The IGCP was set up with a high degree of financial and
political autonomy, and operates in accordance with a few, core, internal
policy guiding principles, namely accountability, transparency and efficiency.
The first consequence of those principles was its organizational set-up, based
on the financial sector standards, with a clear separation between risk taking
and risk controlling units. The Financial Control Unit is responsible for all
aspects related with: i) risk and performance valuation of the entire debt
portfolio, ii) internal control, iii) procedures definition and iv) internal
auditing, and reports directly to the Board of Directors. Currently this risk
management unit consists of 4 people.

The first task of the risk management unit was to determine the main

risks involved in debt management, and to set up the required framework to
control them. That involved 3 structural projects, namely:

Figure 13.1. IGCF organisational chart
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Selection of a front-to-back office IT system

The risk management function requires timely and reliable data on the
debt portfolio, as well as some basic analytical tools. On the other hand, as is
well known, STP1 systems greatly reduce the operational risks, and increase
data transparency. Via a public tender IGCP selected the treasury system
“Finance Kit” (from Trema), which was assessed as having the best fit with
IGCP’ requirements, and has been in use since September 2000.

Proposal of a set of guidelines for the management of debt 
and a benchmark portfolio

It has been assumed from the beginning that, when creating the IGCP, the
Government was giving it a mandate for the management of public debt. The
exact scope of that mandate was at the beginning not clearly stated, and
neither were the preferences of the portfolio owner (the Government on behalf
and as representative of the tax payers) concerning the desired risk/cost
profile of the debt.

This assessment led to a comparison with the functioning principles of
other professional portfolio managers, which in turn revealed the advantages
of a performance benchmark and associated management guidelines. The
benchmark incorporates the risk/return preferences of the portfolio owner (on
a medium- to long-term perspective), while the management guidelines
stipulate the freedom of action of the portfolio manager (in terms of
authorised instruments and transactions, degree of deviation of the portfolio
vs. the benchmark expressed via relevant risk indicators, performance
evaluation and reporting obligations). See the annex for further details.

Elaboration of operating procedures

There was a significant change in most of the processes related to debt
management in Portugal, first with the establishment of the IGCP followed by
the implementation of the IT system. Accordingly, a project was put in place,
lead by the middle office but involving all functional units. The project sought
to identify, analyse and optimise these processes and activities, and structure
them in the form of internal operating procedures. The main objectives were:
i) to have a map of key processes and activities, with clear assignment of
responsibilities; ii) to facilitate the auditing functions, both internal and
external; and iii) to raise the staff’s awareness of operational risk, and, through
the discussions, to start to build an internal control culture within IGCP.
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II. Risk management framework

IGCP’ mission is to raise funds and to execute other financial transactions
on behalf of the Republic of Portugal by implanting the following objectives:

● to fulfil the borrowing requirements of the Republic in a stable manner;

● to minimise the cost of the government debt on a long-term perspective
subject to the risk strategies defined by the Government.

Since its inception, IGCP has spent a significant effort in identifying (and,
whenever possible, quantifying) the types of risk and cost measures relevant for
public debt management. The modelling of a benchmark portfolio made a critical
contribution to this process (it was also valuable as learning process for the staff).

The benchmark portfolio is one of the pillars of the entire risk
management framework, justifying the considerable investment in resources.
Being a small player in a big (euro) market, has allowed IGCP to separate most
financing decisions from risk management decisions. Exceptions are the
decisions related to refinancing risk, as IGCP does not use derivatives to
manage the repayment profile of its debt.

The financing strategy has typically a medium term horizon, with as
principal objective the development of primary and secondary markets,
thereby minimising the financing cost for the Republic of Portugal.

Overall risk management of the debt portfolio is done on a relative basis to
the benchmark portfolio (relative positioning), most often through the use of
interest rate swaps. The strategy group (with members the Board of Directors
and the heads of the front-office, middle-office, back-office and the research
unit) meets weekly to discuss recent developments in the market and the
recommended strategy. The main risks are market risk (which includes interest
rate – and currency risk), refinancing risk, and credit and operational risk.

III. Relevant risk indicators

Market risk

The most relevant market risk incurred by debt managers is cash flow
risk, i.e. the extent to which financial market volatility affect budget volatility
(through changes in debt servicing costs), thereby reducing the freedom of
action of the fiscal policy maker. Cash flow risk is measured through a
combination of indicators, namely duration, refixing profile, currency
exposure and CaR (Cost-at-Risk). Duration has the advantage of being a
standard market risk measure, and acts as a proxy indicator for the degree of
cash flow cost immunisation to interest rate movements. It is complemented
with the refixing profile, which portrays the portfolio exposure to the different
yield curve segments, giving a more comprehensive picture of total interest
rate risk than the single duration figure.
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CaR is theoretically the best measure of market risk, but is highly

dependent on the realism and relevance of the interest rates scenarios used in

the simulation, which can be its main weakness. However, because of its

importance for debt management, it is an indicator in which the middle office

is investing significantly in terms of the study and implementation of

theoretical interest rate models. The CaR indicator allows not only the

comparison of future expected costs of the debt portfolio vs. the benchmark,

but also the simulation of  alternative financing strategies and/or debt

management transactions.

Since the introduction of the euro in 1999, foreign exchange risk has been

significantly reduced (reaching zero last year), and is not expected that it will

play a relevant risk role in the future.

Refinancing risk

This risk concerns the possibility that the government is not in the

position to roll over the maturing debt close to previous market prices, or, in

the extreme, at any price. High priority is given to the minimisation of

refinancing risk, in spite of all the “comfort” associated with the size, depth

and liquidity of the euro capital market. The constraints imposed at this level

by capital markets are increasingly important, given both the strong demand

for liquid bonds (that is, large issues) and Portugal’s relatively small yearly

borrowing needs. The reconciliation between these two conflicting factors has

been partially achieved by efforts in improving the efficiency of the primary

and secondary markets (basically trying to  compensate lack of size with extra

Figure 13.2. Refixing profile of the debt portfolio vs. the benchmark
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efficiency) and on the use of additional instruments for managing the
redemption profile (besides issuance) in the form of buy-back programs.

Credit risk

Framework

The framework for Credit Risk Management is defined as part of the
Public Debt Management Guidelines approved by the Portuguese Ministry of
Finance. Part of these Guidelines concern specific Credit Risk Management
Guidelines that are not publicly disclosed, due to their specific managerial and
technical character. The Risk Guidelines were first approved in 1999 and, since
then, there has been revisions including improvements in the methodology.
One major improvement occurred in 2001, with the introduction of the
collateralisation. Credit Risk The credit risk management methodology takes
into account BIS recommendations but with modifications related to the
calculation of add-ons and the introduction of collateralisation.

Definition

Credit risk is defined as the possible loss (probability of default) that
could occur for the RoP if the counterparties failed to meet their financial
responsibilities, not only at the present time but also in the future (during the
maturity of all outstanding transactions that result in credit risk). Settlement
risk is explicitly excluded from the definition of credit risk.

Transactions with credit risk

In view of the authorised operations and instruments stated in the
Guidelines, the following IGCP operations result currently in credit risk: the use
of derivative instruments,2 repurchase agreements (repos), and deposits (depos).

Overall policy for credit risk

Selection of Counterparties Criteria. The first selection criterion is based on
the type of institution: they can either be financial institutions or euro zone
sovereigns. The second selection criterion is based on the long term credit
ratings assigned by three major international rating agencies. This criterion
also establishes a minimum number of long-term ratings (until the maximum
of three) that each counterparty should have assigned, as well as minimum
rating notations per long-term rating.

Credit Risk Limits. IGCP distinguishes three different types of risk limits:
1) global risk limit; 2) risk limit per counterparty; 3) risk limits applied to
counterparties belonging to the same group. The purpose of global risk limit
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is to restrict the global exposure to credit risk related to derivatives transactions,
to a reasonable extent of total debt. Individual limits of counterparties will
differ, depending on the type of counterparty (financial institution vs. sovereign)
and on the type of financial operations (derivatives, repos, depos, …).

For financial institutions there is an additional restriction depending on
their credit quality and on the existence of pre-established legal contracts.
This restriction is formulated as a credit risk group classification, where each
credit risk group has maximum amounts and maturity boundaries per
counterparty, based on the ratings they have assigned and on the existence of
collateral agreements. To prevent any excessive concentration of risk in
financial institutions belonging to the same financial group, IGCP applies to
those counterparties also an additional Group Limit.

Legal Requirements. IGCP requires certain legal formats for the contracts
concerning derivatives and repos operations. The legal format used by IGCP
for derivatives is the international standard ISDA Master Agreement. In
September 2001, a collateralisation methodology was approved in a so-called
Credit Support Annex (CSA) and added to the ISDA agreement. Since then, the
CSA plays an important role in negotiations with counterparties. For repos the
IGCP intends to negotiate with the relevant counterparties PSA/ISMA
contracts. However, this process has not yet started.

Measurement of Credit Risk. Measurement of credit risk differs according to
the type of transactions. For derivatives, total credit risk exposure is given by the
sum of current exposure3 and potential exposure of all outstanding transactions.
When calculating potential exposure, the following additional factors have to be
considered: 1) the existence of netting agreements under ISDA contracts, which
will reduce the value of potential exposure (i.e., via an adjustment factor); and 2)
internal add-on factors, depending on the type of instrument (FRA, IRS, CIRS, FX
Forward) and on the residual maturity of outstanding transactions. Since repos
and depos are very short-term operations, the total credit risk exposure on these
operations is given by their current exposure.

Reporting. Credit risk indicators are reported internally, to the Board of
Directors, on a weekly basis, and, externally, to the Ministry of Finance on a
quarterly basis.

Management of credit risk

In order to assure adequate prevention and control of credit risk, it is
implemented inside IGCP a segmentation of activities related to credit risk
management. For short, this segmentation goes through 1) the proposal of
new counterparties and the contracting of new operations by the front office;
2) the evaluation of eligibility of counterparties and operations, the calculation
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of total exposure and the reporting by the middle office; 3) the processing and
accountability of operations by the back office.

Credit risk management controls are also reflected in the IGCP IT System,
especially in what concerns to eligible counterparties setup (which works as
an active restriction to the registration of transactions by the front office).

Operational and legal risk

Framework

Due to its diversified risk nature, there is not a specific, formally integrated
framework for operational risk. Although there has been a genuine concern about
this risk topic in IGCP, the current approach to operational risk management is
fragmented with a focus on different priority areas. The final objective is to
produce an integrated model for operational risk management. Legal risk is not
considered a separate type of risk, but as part of the operational risk framework.

Definition

Operational risk is defined by the IGCP as the possible losses that could
occur for the Republic of Portugal, due to human errors, technical failures,
inadequacies or failures in internal controls, legal aspects and external factors
(e.g. natural disasters that affect business activity). Different kinds of financial
losses arising from operational risk can be distinguished: direct losses (e.g. legal
sanctions), indirect losses (e.g. due to impairment of the Agency’s reputation)
and potential opportunity costs as a result of the lack of operational capability
(e.g. due to the failure of an information system) to trade in the market.

Risk areas and Overall Policy for Operational Risk

Internal Procedures. An absence of internal procedures to deal with
operational and legal issues would create important additional problems
related to the uncertainty brought about by the lack of guidance and
insufficient or unclear demarcation of responsibilities. For this reason, since
2001, the  creation of an adequate set with internal procedures has been a
priority at the IGCP. As a result, several manuals describing internal
procedures have been drafted and came into effective use.

The project on the drafting of internal procedures is carried out under the
responsibility of the middle-office, with the full support of the Board of
Directors (thereby demonstrating and enforcing the commitment of senior
management). The middle-office has pursued its task in close co-operation
with the operational units involved, thereby ensuring that the various units
“buy into” the procedures at all levels. It has been a very labour-intensive
project for the middle-office. Perhaps that, in retrospect, our approach was not
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the optimal one. For example, one could argue that, theoretically, it would
have been better that each unit should have drafted and documented its own

set of internal procedures, which could then be reviewed and validated by the

internal control unit. However, this alternative approach would have needed
an even bigger time commitment from senior management.

Internal Control. Internal control requirements are intimately related to the
existence of internal procedures. It is important to have written procedures to

support the internal control structure. Vice versa, it is essential to have an
internal control structure that allows a continuous evaluation and improvement

of internal procedures. The project on internal procedures is not yet finished.
There still a lot of work to do, especially at the internal audit level. However, some

steps have been taken concerning  the automation of activity workflows and the

implementation of control routines  based on certain IT systems’ functions.

It is important to emphasise the promotion of an internal control culture.
To that end, the involvement of staff at all levels in the drafting of internal

procedures and the commitment of senior management was (and is)
essential. Also the promotion of high ethical and integrity standards, the

emphasis on the importance of internal controls, and the encouragement of

disclosure, is of great importance.

IT systems. The area of IT systems is large and complex. There are several
types of operational risks associated with IT Systems, such as the adequacy

and reliability of IT systems, security procedures (access to the systems and
databases; backup routines) and the existence of backup systems in case of a

major contingency. Large investments have been made in IT systems. The
most important was the acquisition in 2000 of an information management

system for government debt (front-to-back-office). This system records all

portfolio operations, supports management decisions, and also deals with
settlement, accounting and financial control activities. The use of this system

has been checked through several internal audit tests and improved where
necessary. In order to evaluate the effectiveness of internal systems security,

IGCP contracted in 2003 the use of specialised external audit services and is

now implementing some of their recommendations.

Legal. Legal risk is intimately associated to the specific nature of IGCP’s core
business. It is important that there is a good understanding of the sometimes

complex, legal framework covering IGCP’s public debt management activities,
the institutional structure of IGCP, and the financial markets where public

debt is placed. Thus understanding is needed to meet all legal requirements

and not to get involved in legal sanctions. To minimise legal risk, a legal team
at IGCP works with anexternal advisory law firm.
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Management of operational risk

In order to ensure adequate prevention and control of operational risk,
there is a clear organisational separation between risk-taking and risk-
controlling. Risk control is assigned to the middle-office, who performs on a
continuous basis risk identification and assessment and reports directly to the
Board of Directors. Also the internal structure of the front-to-back offices
reflects a proper separation of activities and responsibilities, with the
objective of minimising operational risk.

IV. Assessment of current risk management framework 
and next steps

Overall, IGCP’s step-by-step approach to risk control has been
satisfactorily. To-day, Portuguese debt is managed significantly better from
how it was done 7 years ago when the IGCP was created. A significant part of
the procedures and responsibilities of each unit are now fully documented,
the flow of information is much better, and all major financial data related
to debt transactions can be found in a single IT system. Financial data can
be easily and quickly consulted, while disaster recovery procedures are in
place. The major risk factors have been identified, while risk measures have
been constructed to manage these risks. The use of a performance
benchmark together with management guidelines is considered a very
positive experience. The benchmark and guidelines state the objectives and
limits of the debt management mandate given by the Minister of Finance to
the IGCP, while allowing for an objective measurement of the management
results.

In spite of these favourable accomplishments, further work in the following
areas is needed:

Inclusion of contingent liabilities in the risk management framework

Although the current (non-contingent) public debt portfolio might have
an optimal structure in terms of a proper cost-risk trade-off, contingent
liabilities pose a threat to this structure. Contingent liabilities cover both
formal state guarantees and other contingent liabilities. The risk associated
with these contingent liabilities are not yet part of the current risk control
framework.

Develop interest rate and macroeconomic models needed 
for the benchmark and for CaR models

A lot of work has been done in this area. However, we have not yet found
a satisfactory model for the generation of interest rate- and macroeconomic
scenarios required for the simulation. The available theoretical literature for
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interest rate modelling is typically focused on shorter horizons (namely for
option pricing or VaR calculations), but when applied to a longer time horizons
produces unsatisfactory results. Although we do not intend to develop an
extremely complex model, further study is required.

Application of an ALM4 approach to the benchmark model

The current benchmark model was built as a pure liability framework. No
public assets are taken into account. It would be of interest to see what the
impact would be of (at least the financial) public assets on the optimal debt
structure.

Introduction of risk matrices and internal audit activity

The most important challenge concerning operational risk is the creation
of an integrated framework for operational risk. There are two strategic,
medium-term objectives that contribute to this goal. The first one is the
development of so-called risk matrices for identification, quantification and
management of risk factors. The second one is the introduction of an internal
audit activity for a) assessing the adequacy of and compliance with internal
procedures; b) contributing to the further consolidation of internal
organisation; and c) for helping to identify possible “problem areas” that need
to be reformed.

Notes

1. Straight through processing.

2. Swaps, specially interest rate swaps, and currency forwards.

3. The sum of Mark-to-Market positions.

4. Asset and Liability Management.
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ANNEX 13.A 

Benchmarking for Public Debt Management

(EXCERPT FROM IGCP’S 1999 ANNUAL REPORT)

The benchmark functions as a reference portfolio for management and
should be devised as a replicable efficient portfolio allocation, consistent with
the long-term goals and preferences of the portfolio holder. The general
objectives for public debt management can draw from the Law that states that
it should aim at minimising the financial costs of debt over the long-term,
subject to an acceptable level of risk and in accordance with guidelines.

A model was developed to quantify the cost versus risk relationship for a
set of replicable debt strategies. Management constraints were incorporated
and a short list of such strategies were presented to the Minister of Finance
(MoF), the decision-holder, who expressed the acceptable cost vs. risk trade-
off. A trial benchmark strategy was adopted for 1999 to work as year of review
of the methodology undertaken.

The process proved to be a learning experience in terms of expliciting
objectives and constraints, structuring the problem, quantifying variables,
observing portfolio dynamics and, specially, visualising the cost vs. risk trade-
off for different strategies under a set of pre-defined assumptions.

The framework

Debt management was taken as a “pure liability  portfolio” problem,
excluding a joint  analysis with the asset side of the State’s balance sheet,
where financial assets are scarce, or with the foreign exchange reserves. This
diverges from more common practice asset and liability management studies
and the academic literature in this field remains rare.

The major strategic decision in modelling regarded the choice of the cost
and risk variables. Like corporates, and unlike asset managers, the major risk
for debt management is the extent to which financial variables’ volatility may
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affect budget volatility, thus reducing the degrees of freedom for the fiscal-

policy maker. Therefore, risk is assessed on a cash-flow basis, rather than the

“value at risk” perspective of asset managers. Costs are also measured on this

perspective as liability managers usually take a “buy and hold” strategy and

the funding horizon exceeds the maturity of instruments available in the

market. For such long horizon, cash flow and marked-to-market cost

measures converge as total cost becomes dominated not by price variations

but by the cumulative effect of coupon payments.

Table 13.A.1. Liability and asset management

Adopting different cost measures impacts greatly on the fixed/float mix

decision. Historical interest rate patterns suggest that yield curves usually

slope upwards, while short term rates are more volatile. This makes fixed-rate

borrowing costlier but with lower debt service cost variability. On a marked-to-

market perspective, fixed-rate adds price-risk (via duration) to a higher

average coupon-cost, thus penalising this strategy for a liability manager. Debt

holders have an incentive for issuing fixed rate instruments (“buy duration”)

stemming from their focus on reducing debt service cost volatility. This is best

illustrated in the next figure.

In terms of currency composition, the choice was made for a 100 per cent

Euro-denominated target portfolio. This is supported by four arguments:

1) that there are no major exchange-rate exposures in the State’s assets

(excluding foreign exchange reserves); 2) that Portugal’s current account is

mostly focused in Intra-EU trade and flows; 3) that Euroland is a sufficiently

liquid domestic capital market for regular issuance by the Republic; 4) that

there is no strong evidence to take an active position against covered interest

rate parity theory.

The model

The first step undertaken in modelling was to most objectively formulate

the problem the debt holder faces based on the stated objectives in Law and

the conclusions drawn from the previous strategic discussion – in particular

the focus on cash-flow risk.

Liability management Asset management

Objective function Min (long-term cost) Max (end portfolio value)

Time horizon Long-term Short-term

Performance measure Cash flow cost Total return

Risk measure Cash-flow-at-risk Value-at-Risk

Case study Corporates Asset managers
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Long-term cost over GDP is measured by debt service cost (on an accrual
basis) over a long period of time (15 years) and in relative terms to GDP.

An annual borrowing program is used as the decision variable. Using a
fixed refinancing rule for all borrowing requirements continuously, drives the
portfolio to a stable “steady state” portfolio. The “steady state” portfolio works
as the actual target, with the strategy (the borrowing mix) as an instrument to
achieve it. This is most different from portfolio rebalancing that asset
managers are able to perform by undertaking significant volumes of
transactions (buy & sell), unavailable to issuers, at least at reasonable cost.

Risk is assessed on three major dimensions: refinancing (the concern
over time concentration of debt redemptions), refixing (the exposure to
different yield curve segments) and budget risk (cash flow risk in the context
of public debt management). The three are not orthogonal and together give a
good estimate of the “total risk” involved in a chosen debt strategy.
Refinancing risk can be measured by the configuration of the redemption
profile of outstanding debt, a similar refixing profile addresses the second risk
(which outperforms the standard measure of duration) and budget risk forced
the need to develop a simulation technique.

Management Constraints were imposed to allow for management
flexibility and minimum liquidity of outstanding debt instruments.

The second step involved developing the simulation methodology –
which consists of a modular program that includes borrowing strategies and

Figure 13.A.1. DEM rate history
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scenario generators, a business model that mimics the portfolio dynamics, a

simulation engine and a “playing field” where results are analysed.

The program consists of a “steady state” simulation for a 15-year period

that considers borrowing strategies that comply with pre-defined rollover and

management constraints. The simulation engine computes the portfolio

dynamics based on interest rate simulation paths and a set of reference

macroeconomic scenarios. Then it plots cash flow cost against cash flow risk

(calculating also the efficient curve) and gives redemption and refixing risk

statistics which are also monitored. The decision-holder (MoF) will next identify

the cost vs. risk trade-off he can live with and the associated efficient strategy.

Interest rate scenarios were modelled based on historical DEM yield

curves for the last 25 years – a proxy for the Euro environment. Implemented

models included: 1) time series models based on the shape, volatilities and

dynamics1 exhibited by the historical path; and 2) theoretical term structure

models2 also calibrated on this information. Properties  of generated scenarios

were monitored to assess comprehensiveness and coherence and were

analysed  to highlight the hypothesis undertaken. The set of macroeconomic

scenarios was based on the Convergence, Stability and Growth Programme for

Portugal and long-term forecasts on GDP potential growth. Macroeconomic

and interest rate developments are currently modelled separately.

Each simulation for each debt strategy consists of taking the

corresponding “steady state” portfolio as the starting portfolio composition

and applying the borrowing mix for all incoming financing needs based on

rates that come from one simulated yield curve path. The simulation engine

computes how the portfolio behaves in time and compiles some pre-defined

statistics to be analysed. These calculations are performed for a number of

scenarios for each strategy.

Decision support and results

This modelling approach was aimed at providing an analysis tool that

quantified the impact of different strategies in terms of the problem the debt

manager faces.

Figure 13.A.2. Strategies and scenario generators
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Strategies were compared based on simulation results. In particular,

estimated average long-term cost (average of Interest/GDP) for each strategy

was plotted against budget risk. This last concept had to be defined and

several alternatives were forwarded: volatility of interest/GDP (volatility of

annual interest expense, whether rising or falling); 95th percentile for interest/

GDP (maximum expected expenditure); and 95th percentile for the year-on-

year change in Interest/GDP (how rampant the change may be from one year

to the next). The general tendency for recent portfolio modelling has been to

adopt “downside risk” measures but all measures were presented. Refinancing

and refixing risks were monitored, together with other portfolio statistics and

all information was presented to the MoF.

Strategies were analysed under different yield curve models and

macroeconomic scenarios and efficient strategies were scored in terms of

“robustness” under other set of simulation inputs. A set of representative

strategies from the spectrum of solutions was taken as a short-list.

By its nature the model does not provide a unique optimum solution that

should work as a benchmark portfolio but rather this should be identified

according to the portfolio holder’s preferences among a short list of efficient

strategies. In this respect, visualisation proved to be key in a successful

adoption of the model by its end-user.

Figure 13.A.3. Cost/Risk measure
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DEM interest rate historical patterns suggest that, above some level, the
“insurance premium” for duration does not “buy” a significant extra
protection in terms of cash flow risk. The preliminary choice by the MoF
corresponds to a “steady state” portfolio with a target duration of slightly less
than 3 years.

This compares with present durations of between 3 and 4 years for public
debt portfolio of small EU countries and higher values for “core-Euro”
countries. In fact, one concern in the benchmarking exercise was to avoid
“maverick risk” – that is, to position too far from where peer countries stand.
Recently, IGCP has been aware of modelling efforts by these EU countries that
exhibit convergence in methodology and major results, namely in terms of
duration. IGCP has also presented its modelling approach in international
forums.

Implementation

The year of 1999 was elected as a test-year for the benchmark.
Management guidelines were set up regarding: instruments and transactions
authorised and limits for foreign exchange exposure, refinancing profile,
refixing profile, duration deviation and credit risk, in absolute terms and
relative to the benchmark.

An infrastructure was assembled to maintain an artificial benchmark
portfolio, monitor guidelines and measure performance, calculated on a
marked-to-market basis. Regular reporting was implemented.

The benchmark methodology will be subject to regular reviews or if
rendered necessary by unforeseen structural changes. One issue to have
continuously under scrutiny is the euro’ track record in relation to the DEM
rate history that underpins the model presented.

Notes

1. Estimated using principal component analysis.

2. Cox, Ingersoll and Ross and Longstaff & Schwartz.
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