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L: Introduction

ter 1.

uction

Risk management is an important task in the Global financial system. The

itutions must evaluate continuously the risk management process, especially in the

years when the crises have increased due to failures in the risk management

ies. Institutions today are facing three main financial risks, credit risk, market risk
liquidity risk. While credit and market risk are the major risks, the liquidity risk has

as the risk that has tendency to each of them, so that it shouldn't be isolated.

liquidity risk management has become a great challenge for financial institutions,

t led the Basel Committe€ on Banking Supervision (BCBS) and The Financial

Authority (FSA) to publish regulations and recommendations on liquidity risk
ement and supervision encouraging and helping the financial institutions to

frameworks based bn their policies. in doing so, institutions have to apply
ity risk management requirements and build robust frameworks that have the

to monitor risks by capturing and collecting all relevant data from fundino
ity and Market liquidity sources, such as the unpredictable cash flows and the

{
inty of asset returls. These data should be used by measuring techniques such

Iiquidity ratios, cash flow gaps and assets liquidity risk measures.

From the market side, market (or asset) liquidity risk is the risk that a firm cannot
offset or eliminate specific exposures without lowering market prices due to
uate market depth or market disruption. While the trading environment has

more challenging for traders as well as brokers due to the speed required for
ng large volume of transactions, this challenging environment creates

uently a high frequency trading data or tick-by-tick data. So to keep pace with
ilre market, the risk managers should analyze and evaluate risk models on intraday
fuervals rather than one day. To meet these challenges, Intraday VaR and L-VaR
nodels were proposed as an extension of VaR and L-VaR for intraday returns. Others

tD so far and assumed that the estimation of risk should be in real-time basis rather than
fuaday or near real-time. In fact, real-time risk estimation can be little difficult to
forplement, because risk measures VaR and L-VaR require a high calculation
capabilities as well as the availability of real-time data.

Complex Event Processing (CEP) is an Event Driven Architecture (EDA) style
consists of processing different events . wjthin the distributed enterprise system
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&mpting to discover interesting information in timely manner. For some enterprises
is very necessary to react immediately for these information, because any information
ruty rePresent an opportunity or risk exposure. EDA is software architecture refers to
Seneration, reaction, detection and consumption of events that represent notable
cfianges in the state of enterprise's activities. EDA like any architecture based on layers,
ilre first is the event generator, which indicates the type of event and its structure. The
rrext layer is the channel appropriate for this event, which whereby the event is
lransferred to the next layer. The third layer is the event processing engine, where the
reaction scenarios for events are created and executed. The last layer is the downstream
errd where the outputs are driven to. Processing events is the most important task in
mA, from which we can distinguish three styles of EDA: Simple, stream and complex.
tllhereas Simple event processing is about driving events related to defined measrues or
catuses to downstream which" were already specified, the Event Stream Processing

@SP) is about grving the ability for different subscribers to subscribe continuously to
s of events. So the complex event processing (CEP) is stream processing technology
tlrat can Processes the events aeross multiple streams to create a higher level of events,
what makes the CEP as a full event driven architecture.

The main goal of this dissertation is to implement a market liquidity risk
numagement platform.based on CEP. This platform combines between the intraday and
real-time risk managemefit concepts. In our approach, real-time risk management
refers to monitoring market liquidity risk factors (Spread, Depth, Resiliency) in real-time
by processing the real-time quotes giving a better insight on the Market microstructure ,
Whereas intraday risk management refers to forecasting L-VaR over intraday interval
depending on market data captured every 30 minutes



Abstract

Since the last economic crisis, the management of liquidity risk has become one of the most challenging tasks in the

global financihl system, what led the Basel Committee on Banking Supervision (BCBS) and The Financial Services

Authority (FSA) to publish regulations and recommendations on liquidity risk management and supervision.

Therefore, all the institutions should apply Uquidity risk management requirements and build robust platforms thai

haye the abilty to monitor risk as fast as possible by capturing and collecting all relevant data from funding liquidity

and Market liquidity sources.

Complex Event Processing (CEP) is an Event Driven Architechrre (EDA) style consists of processing different

events within the distributed enterprise system, attempting to discover interesting information in timely manner. For

financial enterprises, it is very necessary to react imrnediately for information, because any information rnight

represent an opportunity or risk exposure'

In this dissertation, we propose a market tiquidity risk management platform based on CEP. We combine

between the monitoring of real-time risk factors, and the forecasting of intraday risk using intraday Liquidity-

adjusted Value at Risk (L-VaR) model.

R6sum6

Depuis la derni€re crise 6conomique r4ondiale, la gestion du risque de liquidit6 est devenue cruciale dans la gestion

des rixlues financiers, ce qtri a conduit le Comit6 de BAle sui le contr6le bancaire (CBCB) et I'autorit6 des sen'ices

financiers (FSA) a publier des instructions et des recornmandations sur la gestion et la supervision des risqnes de

liquidit6. Par cons6quent, toutes les entreprises devraient d6velopper le management du risqtte de liqttidit6 et

construire des plates-formes qui permettent de surveiller les risques en temPs r6el et de disposer des donn6es

3ertinentes sur la liquiditd de march6 et des fonds.

Complex Event Processing (CEP)est une Event Driven Architecture (EDA) technologie ; consiste h traiter des

diff6rents 6v6nements dans un systEme distribud d'une entreprise en visant la d6tection des infonnations

int6ressantes dans le temps opportun. Pour les entreprises financiEres, il est primordial de r6agir irnm6diatement

suivant l'information reeue, parce que toute information pourrait pr6senter une opportunit6 cornme elle pourrait

impliquer un risque. ' , ,

Dans ce travail, nous ploposons une plateforme pour la gestion du risque de liquidit6 du march6 en se

r6f6rant au CEP. Nous con\binons entre la sun'eillance des facteurs de risque en temPs r6el, et la pr6vision du <

intraday ' risclue de liquidit6 en utilisant un " intraday " moddle de Liquidity-adjusted Value at Risk Q-VaR). Cette

approche apporte aux managers une connaissance approfondie sur la rnicrostructure du rnarch6 gr6ce au partage de

toutes les informations en temPs oPPorhln.
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