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Abstract

The global move from over-the-counter (OTC) derivatives
trading to central clearing requires clearing members to keep
exposures low, both across their group of entities and toward
their central counterparties. These exposures are driven by
the group's active, risk-hedging positions, and because
margining allows exposures to offset one another, limiting
group-wide exposure is feasible in theory. Doing so means
continuously calculating the group's current exposure to each
external counterparty, monitoring the resulting risk flags, and
respecting exposure limits whenever a decision within the
group is triggered. Although the required data is available in
near real time, no mechanism currently exists to align
counterparty exposure at that timescale. Such a mechanism
would reduce the capital cost and collateral requirements tied
to cross-counterparty risk, and would also lower the real
economic cost of capital, the liquidity needed in a
bankruptcy, and the probability of fund default.

This gap stems from the lack of coordination in aligning
counterparty exposure and, more broadly, in executing any
decision subject to exposure limits during the real-time phase
of derivatives operations. During this phase, decisions are
made without regard to their effect on trading exposure, and
with no attempt to reduce real-time exposure levels.
Consequently, the figures in regulatory returns no longer
reflect the entity's real-time state, and its bankruptcy liquidity
needs are either underestimated or overestimated. This paper
proposes a real-time decision-making framework that
minimizes counterparty exposure as decisions are taken,
thereby enabling real-time optimization of capital cost.

Keywords—Real-Time FinancialCoordination,
Counterparty Exposure Management, Exposure Alignment,
Regulatory Compliance, Financial Risk Governance, Real-
Time Risk Analytics, Counterparty Credit Risk, Regulated

Financial Operations, Risk Data Integration, Automated
Compliance Monitoring.

1. INTRODUCTION

Real-time financial coordination across institutions and
across business lines of large, complex financial
conglomerates is an important step in managing counterparty
credit risk under a regulatory framework. Capital, liquidity
and other resource constraints in individual businesses create
exposure risks for the financial institution in its dealings with
clients and other financial institutions . Evidence of the
impact of these additional risks has been demonstrated in
several scenarios over the past few market crises. These risks
and the associated uncontrolled increase in potential future
exposure for all market participants have been addressed by
many supervisory authorities, with a particular focus on a
coordinated view of financial institution counterparty risk.

A. Regulatory Context and Compliance Implications

The above three queries build on the core concepts and
architecture for providing real-time counterparty exposure
measures. Establishing such an architecture is a necessary
enabler and demonstrator of the overarching vision for real-
time financial coordination. Valid synchronization of
exposure  across  counterparties  (including  virtual
counterparties) is critical for sound risk management and
regulatory compliance. Specific risk flags, limit breaches,
and coordination processes to address netting-group- or firm-
level exposure, liquidity-consumption, and concentration- or
potential-default-risk concerns all align with above-described
queries.
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The banking, securities, commodities, and insurance
sectors fall under a multitude of overlapping regulations and
overlording supervisors with specific expectations for real-
time financial coordination. The Basel Committee on
Banking Supervision clearly states, “It is paramount that G-
SIBs and D-SIBs remain capable of meeting all liquidity
requirements on a continuous basis in both normal and
stressed conditions, and particularly during periods of
heightened financial stress.” A cross-border arrangement
perspective requires all major financial institutions to be able
to provide data near real time to their supervisors at all levels
and to sellside supervisors within nanoseconds. Various
countries' regulatory replenishment notification periods are
on the order of minutes; the possible balkanization of
liquidity sources and possibly higher costs makes timely
replenishment a priority. The Committee on Payments and
Market Infrastructures is reviewing risk management
standards in line with the ineffective response of market-
infrastructure risk-management proposals during COVID-19.
Real-time data-sharing expectations permeate many other
regulations, such as the second Markets in Financial
Instruments Directive and the Market Abuse Regulation.

TABLE I. KEY COUNTERPARTY CREDIT RISK METRICS

Definition (as used in

Metric R e

Symbol

Potential loss on the
netted portfolio with a
counterparty if it defaults
at time t.

E(t) Exposure

Worst-case exposure

Potential Future estimate at a confidence

PFE

Exposure level o over a given
horizon.
- Likelihood that the
PD Probability of counterparty defaults

Default before final settlement.

Fraction of exposure not

LGD Loss Given recovered following a
Default
default event.
Market price of
CVA Credit Value counterparty default risk;
Adjustment pre-hedges expected

future loss.

TABLE Il. REAL-TIME EXPOSURE ARCHITECTURE: DATA

SOURCES
Categor Representative Role in
gory Sources Architecture
Trade tickets, EStab“Sh.e.S
. . - current position
Primary trade data confirmations,
. and collateral
margin calls

state
Marks positions

Market data Public price feeds, ~ and filters
news/rumor filters unconfirmed
information

Representative Role in

Category

Sources Architecture
BIS, ISDA, NY coﬁ:Igi?ggt;nd
Secondary/systemic Fed bilateral liquidi
; iquidity
estimates s
monitoring
Harmonized Eir:]sigreristsoaunrge
Reference/lineage  dictionaries, audit grity
logs regulat_o_ry
traceability

2. Theoretical Foundations of Counterparty
Exposure

The presentation of regulatory capital charges addresses
the credit risk associated to financial transactions through the
exposure measure E, supplementary to standard
quantifications of risk under Basel protocol. A bank must
consequently calculate concurrently E for all its transactions
as a counterparty: this fixed quantity represents the worst
possible case in accordance with bank's quantification of risk
and obliges the use of E-charters claimed by Basel. The
counterparty risk measure is the market's perception of risk
of a financial institution failing in the middle of a transaction
with a bank, thus the measure is adequately used to establish
capital requirements against this kind of risk. Such capital can
be used for covering derivates problems.

The potential future exposure (PPE) measure is one of the
most well known credit risk determining instruments. This
measure use the estimation of the Potential Future Exposure
for a fixed credit derivative transaction portfolio by using a
continuous-time model calibration approach. The need for
modeling credit risk becomes more evident with the
introduction of Basel 1, and the associated "...capital charge
for default risk in bank and trading book is calculated by
distinguishing between a standard, 3-Pillar, Securitization
and an Internal Models Approach™. One of the basic pillars of
these capital requirements is the estimation of the potential
future exposure (PPE) associated to the credit portfolio. The
Basel Capital Accord also establishes that "Economic capital
should be commensurate with the risk of the underlying
portfolio and reflect the dynamic nature of the bank’s trading
activities".

TABLE Ill. ILLUSTRATIVE RISK-FLAG ESCALATION

LOGIC
Condition Flag Level Typical Action
E(t) < warning Green Continue normal
threshold monitoring
Warning < E(t) < Amber Increased scrutiny; review

limit counterparty rating drivers

Collateral call, trade
postponement, or position
adjustment

E(t) > hard limit Red

A. Definitions and Metrics



Counterparty credit risk (CCR) arises from the possibility
that the counterparty in an agreement with positive economic
value might default before the final settlement. Quantifying
CCR requires measuring the exposure on the derivative
portfolio with the counterparty. The exposure is defined as
the potential loss on the portfolio resulting from the
counterparty’s default. The exposure, together with the
probability of default (PD) and the loss given default (LGD),
yields the credit value adjustment (CVA). The CVA pre-
hedges the future loss due to the counterparty’s default and is
computed before the clearing registers or before a balancing
settlement. The CVA is not the market value of credit risk. A
potential future exposure at the horizon and its distribution
over breaks must be known for CVA hedging and planning.
If a real-time streaming architecture delivers the distribution,
the CVA delta hedge can be computed continuously. Such a
value-at-risk measure with soft knock-in structures can also
yield regulatory capital charges.

The general framework of CCR measurement is borrowed
from market risk models based on short-tenor instrument
price movements. Liquidity risk enters CCR through market
conditions determining short-market-tenor potential future
exposure (PFE) and CVA. The liquidity-constrained CVA
can then be considered a component of the CCR measure as
under the standard model. CCR models usually feature
discretization of the bank’s profile on the tenor scale and
incorporate coherent allocation of the joint default risk
between offsetting derivatives positions. These models,
based on correlation and default probabilities, are closely
related to the CVA concepts.

Mathematical Formulas:

Netted exposure at time t aggregates mark-to-market values Vi of
the n trades within a legally enforceable netting set, floored at zero:

E(t) = max i vi(E), 0) Q)
= 1

The a-level potential future exposure is the smallest threshold not
exceeded by E(t) with probability a:

PFEL(t) =inf{x: P(E(t)>x)=1—a} (2

Credit value adjustment discounts expected exposure EE(t) against
the counterparty's default-probability curve, scaled by loss given
default:

CVA = LGD - [ EE(t) dPD(t) 3)

Collateral allocation across m eligible assets minimizes weighted
liquidity-tension cost hj subject to meeting the margin call M and
per-asset allocation bounds:

I
min j:zlhj w; s.t.

3. Real-Time Data Architecture

A modular data architecture enables real-time monitoring
and streaming of counterparty exposures. It ingests data from
multiple sources, governed by auxiliary determinant
elements, with maximum acceptable latencies linked to

regulatory requirements on reporting, and the need to allow
for continuous limits checking.

Data are ingested into the exposure architecture from
trade information, confirmations, inter-institutional margin
calls, and publicly available market price data, progressively
collecting alerts from trading desk specialists and risk
managers. In each case, data formats and underlying
dictionaries are harmonized to guarantee operational
compatibility and facilitate high degree of automation in
streaming data enablement. Rumours and news are filtered to
remove false or unconfirmed information, and systematically
cleansed from anomalies, enhancement filtering through
statistical techniques is carried out when sufficient
redundancy in source information permits.

Information flowing into the architecture is thus prepared
for use, and newly qualified exposures logged, within latency
windows defined on the basis of the highest possible
permissible limit operation time-frame, allowing for real time
assessment of exposure importance on liquidity signal, risk
concentration and traffic ratio grounds. Data enablement is
rule driven, maintaining a lineage record throughout, thereby
confirming source and qualification integrity in archival and
auditing processes.

A. Data Ingestion and Normalization

Exposure data reside in multiple organized repositories
characterized by trading activity, industry conventions, and
specific timelines. The relational structure combines trades
and confirmations from credit, equity, foreign exchange
(FX), interest rate, meteorological, and oil markets, as well as
external sources. Trade details for commodity exchanges are
also integrated. The data model captures margin call
information and the mapping of deposits and withdrawals of
cash and securities based on asset class groups.

Secondary sources augment the exposure data set for
correlation and liquidity monitoring, such as consolidated
CDO trade and contagion source data, New York Federal
Reserve estimations of bilateral exposure of U.S. dealers with
EU banks, Bank for International Settlements (BIS) and
International Swaps and Derivatives Association (ISDA)
survey data on CDS exposures, and historical counterparty
liquidity-provisioning behavior in money-market activity.
The exposure time series is established by the concatenation
of time series from the focal counterparties. Normalization
procedures standardize data formats, clean anomalies, and
synchronize timestamps while preserving the data lineage.

The derived lag structure allows monitoring of directional
exposure under different horizons (e.g. MRI over three
months and MAE over two weeks) and, in particular,
evaluation of risk threshold violations under the emerging
Basel Il regime. The BRG liquidity indicators are also
reduced and proxied. Constraints to produce timely exposure
and risk-alert signals are therefore not stringent, since these
time series represent exploitable information residing in
various data bases.

4. Exposure Alignment Mechanisms



Exposure Alignment Mechanisms: Processes to align
exposure across counterparties in real time, including risk
flags, limit checks, and decision triggers.

Distortions in a counterparty’s risk profile may exceed
tolerance limits for other market participants. Such instances
necessitate increased scrutiny and, where needed, immediate
actions to contain risk. These could include the imposition of
cash collateral deposits on margin-free trades, the
postponement of transactions, or the adjustment of existing
positions. The proposed framework supports such risk-
awareness activities by flagging dangerous deviations.

The ability to execute and monitor a trade depends on the
exposure generated by the entire portfolio of trades with the
counterparty, and, therefore, on the cumulative impact of
other trades on the overall risk profile. Banks set flags above
which counterparties require special review, such as rating
downgrades, excessive exposure to downgrade-sensitive
products (e.g., SIVs, heavily-liquidity-constrained), and
other relevant drivers of credit risk. Other banks may require
that transactions only take place when a specific limit
exposure is in place. Limit-monitoring functions are in place
to ensure that risk increases only on a gradual basis. When
trading volume evolves significantly with a counterparty, the
limits are escalated depending on the trading range.

The foregoing processes minimize counterparty exposure
while seeking smooth continuity of business. They provide
comfort that risk remains manageable and under control.
They aim to service the business by keeping risk under
scrutiny without limiting business for business’s sake — every
effect has a cause.

Fig. 1. Ilustrative real-time exposure trajectory against limits
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Fig. 1. Illustrative real-time exposure trajectory against warning
and hard limits.

Fig. 2. Ilustrative cross-regime real-time notification windows
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Fig. 2. Illustrative maximum notification windows referenced
across regulatory regimes.

A. Margining and Collateral Optimization

The need to align counterparty exposures in real time
extends to margin calls on Over-the-Counter derivatives.
Margin methodologies are typically specified in a contract
and can vary considerably between different regularity
regimes or even across jurisdictions within a single regime.
Alternatively, these methodologies may differ from market
practice. Despite being typically set on a multilateral basis,
they constitute a bilateral transaction with a collection of
collateral that is usually repoed into cash. Collateral itself has
different degrees of liquidity and these differences may not
have a formal impact on the calculation. Still, from a risk
perspective it is clearly important to minimize the liquidity
tensions for both sides. This means that the collateral posting
should be as sensitive as possible to the evolution of the
underlying risk.

The margin call calculations must therefore be processed
and optimized in real time. Potentially eligible collateral must
be identified according to the margin calculations (including
the associated haircut for each piece of collateral). These
eligible pieces are then passed to the optimization algorithm
that provides a suggested allocation to the different margin
postings in a way that minimizes the liquidity tension. The
results of the optimization provide two risk flags: one for the
posting side and one for the receiving side of the margin call.
These flags should be taken into account by whoever is in
charge of taking decisions to allow the possibly sub-optimal
use of collateral, or to try to optimize it further, or to decide
when to take a pre-emptive action.

A similar process should be applied to the optimization of
liquidity requirements. Posting on margin calls for which
partial allocations cannot be done without creating tensions
for the liquidity requirements should not be over-released.

5. Conclusion

Standardized counseling for cross-border institutions on
the conduct of capital relief conversations under the UK
Senior Supervisors' Group framework is beneficial and
improves the quality of the underlying margin. Implementing
an emergency borrower-in-last-resort facility between
Central Counterparty (CCP) Clearing Houses (CCHs) may
ease sudden stress. A well-thought-out advice preparation
process is crucial and, in particular, the definition of crisis
scenarios to be tested. Application of the recovery assessment
tool should not be limited to the resolvability assessment
process, and it is important to maintain financial stability at
all times.

As central banks are the last resort, the withdrawal of U.S.
dollar liquidity from international markets should only occur
gradually, using sufficient warning periods. The specific
nature of the currencies being injected should be respected
whenever possible, especially in the case of the PBoC.
Furthermore, there should be a clear plan for the use of these
alternative reserves before their actual deployment. Setting a
specific time limit for the cross-border arrangement of
temporary U.S. dollar liquidity is both impractical and
unnecessary. The latest Council document on banks outlines



that area for improvement, focusing on the principle areas
where evolution should take place.
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