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Presentation

Value-at-Risk (VaR) is the most widely used measure of
market risk for individual assets and portfolios. Conditional
Value-at-Risk (CVaR, also called Expected Shortfall) has
been recently proposed as a better alternative to VaR
(Delbaen [2000], Uryasev [2000, 2002 and 2003],
Rockafellar y Uryasev [2002], Acerbi et al. [2001],
Embrechts et al. [2001], Acerbi y Tasche [2002]).

While VaR estimates an expected maximum loss for a
portfolio given a time horizon and a level of statistical
significance, CVaR measures the maximum expected
loss for a portfolio, considering only the cases in which
the loss is greater than the VaR. Therefore, CVaR is able
to quantify dangers beyond VaR.

As a measure of risk, CVaR offers significant advantages
over VaR, especially when the market data show
discreet, discontinuous or non-normal return distributions
(a particularly common situation if there are «holes» on
the information matrix for low-liquidity assets). One
remedy to solve the discreetness problem is to use
parametric models (that assume continuous loss
distributions). Nevertheless, in most cases this assumption
is too far from reality to give meaningful results.

Being a topologically «coherent» risk measure (Artzner
[1999]), CVaR provides answers to portfolio optimization
problems that VaR alone would not be able to handle.
Combined with appropriate programming techniques,
CVaR can help to solve many real-life large-scale
calculations that could otherwise be out of reach.
Several case studies show the numerical efficiency and
stability of such calculations and the convexity property
of CVaR, which ensures the existence and uniqueness
of a global minimum on the risk surface, even in the
optimization problem of large portfolios (Rockafellar y
Uryasev [2002], Acerbi [2002]).

CVaR Expert Enterprise Edition lets you calculate, with
very high precision, the composition of the «minimum
CVaR portfolio», an absolute benchmark of minimum risk.
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CVaR Expert is the complete solution for measuring, analyzing
and managing risk using Historical VaR and CVaR methodologies.
In addition to the traditional measures of Value-at-Risk (such as
Beta VaR and Component VaR), CVaR Expert incorporates
modules to project VaR and CVaR for different horizons and
simulate VaR and CVaR using the current portfolio composition
or its historical compositions.

CVaR Expert enables you to work with assets individually as well
as forming portfolios, creating assets groups (for countries,
currency, clients, brokers ...) and making multi-currency
investments.

CVaR Expert integrates an advanced numerical optimization
module that calculates the portfolio with minimum CVaR, based
on the historical market information and taking into account
constraints and preferences of the investor, thus giving the best
benchmark to be replicated. It also counts with a module that
uses Stochastic Simulation to draw every possible portfolio on the
CVaR-Return plane, letting you analyze your current position
strategically on the map of all feasible positions.

Editions

CVaR Expert is presented in three different editions: Standard,
Professional and Enterprise, designed to attend the needs of
academic users, small/medium firms and bigger investment firms,
respectively.

The following table summarizes the main features of the three
editions:

Edition Standard Pro Enterprise
Number of assets (maximum) 10 50 500
Observations (maximum) 200 500 5000
Multicurrency investments X x v
Asset groups v v v
Stochastic simulation x x v
Portfolio optimization x x v
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Features

o VaR Analysis

Perindic return graph | Periodic retum histagiam | VaR analysis | WaR at differsnt horizons | WaR along time | Beta'/aR | Componsnt 'YaR
WaR parameters WaR Graph
WaF hotizon [in days) |7 Histogram of periodic returns
Sigrificance level |5 % i VaR and CVaR are estimators of how much a portfolio
® Caerlae using e of sample pces . can lose in a determinate time horizon, considering a
3 Bt e e & confidence level (probability of error).
1
“aR Results 10 . ) . X :
R sppled o : One of the advantages of this estimator is that it is
Retns _Porftol value 7 expressed in currency units.
Absolute -8.139% -7.392.91 8
Relative to mean -1.746% -7.036.50 i
R . . CVaR E>§pert automates the data managemgnt and
eokate VoA * I calculation processes needed to get the historical VaR
SherT ot o0 it 5 0o R e T T R g and CVaR.
confidence.
Interval: |7 | ohsarvations

Groups of assets | Assets related to groups

Groups Selected assets are included into the group

e - CVaR Expert lets you create groups of assets with

i simplicity and flexibility.
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2 -Banking [5 assets)

hon Groups can be created by type of asset, country,
BAC currency, or by any user defined characteristic. The
groups are not necessarily disjoint, as they may contain
common assets.

13 co
14 - TV
15-DELL

TG Once defined, the software can analyze the marginal
Current group name: 17 -EMC i risk contribution of every single group of assets to the
Techroka) (Save changes | total risk of the portfolio.
Mew group J [ Delete group I [Save groups...l [Load groups... I [ ok ]

Rho-Works
www.rhoworks.com | mail@rhoworks.com
4405 N.W. 73rd Ave. Suite 718-12295 3

Miami, Florida 33166




Cméé\/pe rt

s VaR Analysis @@

Periodic return graph | Periodic retum histagiam | VaR analysis | YR at differsnt horizons | WaR along time | Beta'/aR | Component VaR

Summary | Positive CvaR Assets | Megative CvaR Assets HNumerical valugs of Component VR
Asset Cp¥oRi% _|CmpvaRi |
Component VaR simulation AMZN 0.255% 76.43
BankMY 0.72% -216.64 . . a .
csco 03y 187 Component or marginal VaR is calculated estimating
Boeing 0.882% 264.89 - o
Bosing the VaR before and after including and asset, group or
currency into the portfolio.
csco
The main advantage of this result over traditional VaR is
e that it provides a very clear measure of group and
specific risk in a portfolio.
ANZN
—Zhﬂ -1:EEI -ﬂhﬂ -EI[I 6 EI[I 1EID W‘EEI EEID ZLI‘D

Note: Base portfolio value: 30,033.00 (01/04/2003)

Change Ve parameters... [ celeuiate|
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s VaR Analysis

Periadic raturn graph | Periodic retum histagram | YaRt analysis | WaR at differsnt horizons | Wal alang time | BetaVaR | Component YaRt
Relative contribution toaR Mumerical values of Beta VaR
Asset Fosition(§] _|BetaVar%) |
BetaVaR decomposition BT e 17500%
BankMY 4,202.00 15.427%
Ccsca 15,576.00  59.625%
Boeing 700D 16.958%
Beta VaR quantifies the relative contribution of an asset
to the total risk of a portfolio and is expressed as a
percentage.
The Beta coefficient estimates the sensibility of the
returns of an asset to changes in the returns of a well
diversified portfolio.
Change Ve parameters... [ celeuiate|
Interval |7 ~| ohsarvations

& CVaR Analysis

CWaR Anakis | CvaR Histogram | ©viaR along time | ©vaR Optimization
CVaA Guaph
o Histogram of periodic returns
2 CVaR Expert presents histograms that show the return
: ’ distributions of individual assets and the portfolio. VaR
- and CVaR measures are clearly marked with different
e colors.
” All graphs created with the program can be exported
’ to other applications for reporting purposes.
ol | .
=30.00% =20.00% =10.00% 0.00% 10.00% 20.00% 30.00% 40.00%:
Dibsarvaion interval bo calculate rehums: |1 = ok |
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Perindic return graph | Periodic retum histagiam | VaR analysis | %2R at differsnt horizons | WaR along time | BetaVaR | Component YaR
VaR at different time horizons Mumerical values of VaR
Horizonfdays] __[VaF%] __|vaR [~
VaR at different horizons from 01/04/2003 1 241
2 £7% 573
= 3 S91% 4
20 4 q2991%  [11.07
5 5.966% 1360
&0 6 18.839% 1605
7 21614% 184
Ew 5 24.294% 2070
s . 9 -26.882%  |22.90
g0 i 10 -29.382%  |25.03
2 : 1 31.797% (2709
| 12 34123% (2908
20 ! 13 -B.381% (3.0
: 14 38EEEX 3285
10 1 15 406E7% (3464
N S S S S S S S 16 A2636% (3637 3
10 20 30 40 50 80 70 80 90 100110120430140150180170150
Interval (in days) Base portfolio value: 85.20 (01 /04/2003)
Change Ve parameters... [ celeutate_]
Interval: | 1 w| cbsarvations

s VaR Analysis

Perindic return graph | Periodic retum histagiam | VaR analysis | YR at differsnt horizons | Y8R slona time | Beta'aR | Component YaR

aR at different dates Mumerical values of VaR

Date vaRpz  [vaR [~
VaR at different dates 160172003 716147, 2083
f s 17/01/2003  |-21614% 2066
20 o5 21/01/2003  |-21614% 2023
) s 22/01/2003__|-21614% 19.99
. o3 23/1/2003  |21614% 2035
18 3 oz 24/01/2003 _ |19.740% 1821
17 1! 27/01/2003 19.740%  18.00
= 28/01/2003 -19.740% 18.26
18 3 29401 /2003 1974 1817
15 5 30/01/2003  [13790%  |18.00
{7 /2003 |19740% 1815
14 'g‘; 03/02/2003 __|19740% 1812
1 - 04/02/2003 _ |19.740%  17.95
) - 05/02/2003  |19.740%  17.82
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114 - — — - o —r T

29/01/2003 13/02/2003 28/02/2003 15/03/2003 20/03/2002
50 7
— V&R Portfolio value | SR
[ change veR parameters.. |

[ celeutate |

Interval: | 1 ~ | ohservations

% CVaR Analysis

VR Analysis | CVaR Histogram | CvaRt along time | C¥aR Optimization
Optimunn portfolio [with mininum CyaA) Mumber of titles
Optimum CVaR portfolio composition - At market value 14/01/2002 ’;;S;[ A1 ?"DEED”E [ o
(CVaR for the next 7 days is -1.36%, p=5.0%) '

ABT oo 2,000.0
AHP 285861 30000
AlG 00 23%.0
AMAT S6.4 65430
AMGH 0o 8.74.0
A0L 0o 17280
AP 0o 9,337.0
BAC 0o 219.0
BLS 106002 15920

o zien| B (ills} 84360
[ 106.5 20780
ChS 2.270.1 35550
CSCO 0o 8.856.0
Cii 308788 97630
DELL 201828 83470 (5
CWaR for 7 days from 14/01/2002 is -1.35%, p=5.0%

[ Calculate optimum ] [ Save compasition... l
Observalion interval to caleulate retums: [7 |
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CVaR Expert projects VaR and CVaR at different time
horizons and creates graphics and tables showing the
expected maximum loses (percent and absolute) of the
portfolio at those horizons.

All information is presented in tabular format and can
be exported to a spreadsheet in order to generate
customized reports.

CVaR Expert simulates the evolution of the portfolio VaR
and CVaR through time, allowing you to analyze the
historical risk profile of the portfolio.

The program can calculate the historical risk measures
using either the current portfolio composition with past
asset prices (ceteris paribus historical analysis) or the past
portfolio compositions with the corresponding asset
prices (proper historical analysis).

CVaR Expert is able to calculate the optimum
composition with minimum CVaR (minimum risk) even
for large or complex portfolios. This is an effective way
to define an absolute benchmark portfolio for the
selected assets.

Once the numerical optimization is completed, the
optimum composition may be saved for future
reference or copied into the current portfolio in order
to develop a deeper analysis.
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CVaR Expertis able to conduct a Risk-Return analysis (CVaR versus Expected Return)
based on all the portfolios that may be formed with the assets that compose the
current portfolio.

The program uses an advanced stochastic simulator to examine thousands or even
millions of feasible portfolios. For every feasible portfolio composition, CVaR Expert
draws a correctly positioned point on the Risk-Return plane. An appropriately located
crosshair indicates the current portfolio combination of Risk and Expected Return, so
you can judge how your portfolio is performing compared to the rest of alternatives,
including the global optimum.

This powerful module allows you to analyze the position of the current portfolio with
a more strategic perspective, revealing the improvements that could be made to
the Return and Risk of the portfolio by adjusting its composition.

% CVaR Analysis

CvaR Analyzis | CvaR Histogram || CvaR along time | CVaR Optimization | CWaR/Return analysis

CVaR Expert
Risk / Return Portfolio Simulation

Graph limits:
CVaR (X-axiz, 7 day(s) basiz). Min=-13.13% Max=-35.43%
Return (Y-axiz, 7 day(s) basig). Min=-0.74% Max=4.60%

[—1 Current portfolio (CVaR,E[Return]) @ 7 days = (-24. FE"M 'I}EE*‘.:] e

Beain simulation l [ Stop zimulation ] 100,000 portfolios simulated [ Copy araph ] [ Clear graph
Observation interval o calculate returns: |1 : I Help I I k.
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First license $ 15,000

Licenses 2 - 10 $ 5,000

Additional licenses $ 2,000

(*) Per license prices. Each license applies to an individual PC.

First 10 licenses

Additional licenses

(*) Per license prices. Each license applies to an individual PC.
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