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VectorRisk is an Australian
company with customers in
Australia, New Zealand, Singapore
and the United States that provides
cloud based risk software solutions
to banks, hedge funds, government
and corporate treasuries.
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Our risk system calculates market
and credit risk exposures in real-
time. Our clients have implemented
the system as the engine behind
credit limit monitoring, collateral
stress testing, market VAR and
stress, and CVA.

Vector Risk offers a comprehensive xVA service for regulatory and trading requirements,
covering all the main derivative asset classes and products.

Our multi-tenancy cloud solution (Microsoft Azure) vastly reduces IT costs,
implementation timeframes and project risk. Put simply, the solution is inexpensive.

Calculation of XVA measures such as CVA, Bilateral CVA, DVA, FVA, Counterparty FVA
using market standard modelling

Extremely efficient calculation of xXVA sensitivities and stress testing; and SA-CVA.
Clients can also use their own market data (private rates)

The architecture fully separates the risk engine from the workflow and GUI via web
services. So you can use the workflow to organize all the calculations for, e.g., a daily
process, or call directly into the risk engine for stateless, real-time calculations.

xVA calculations are available now for impact assessment or subscription.

The pricing and risk analytics are proven inside large banks and used by Big 5
accounting firms, such as KPMG, for auditing

We also have comprehensive internal model offerings for credit risk capital, IMM and
PFE (Potential Future Exposure); and our solution now offers comprehensive Basel |l
support, including SACCR, FRTB SMA, IMA and SA-CVA.
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VECTOR RISK DAILY WORKFLOW - SAMPLE TASK LIST
WITH XVA TASKS viarK ANOE

XVA Modelling

The Vector Risk cloud-based risk analytics service provides industry standard portfolio xXVA
calculations, correctly taking into account netting/economic offset legal agreements, collateral
and margining, within a full Monte Carlo framework, across all major asset classes and product

types:
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Risk neutral evolution for risk factors where implied volatilities are available
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Correlated default (wrong way risk) modelling

Dynamical (path-dependent) collateral (CSA) and margining agreement handling
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Automated switchover to OIS-flavoured single and cross-currency zero curves for margined
or CSA managed trades/pools
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Correct path handling within the MC framework for trades with triggers, barriers, fixings, etc.
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Detailed drilldown allows the user to investigate evolved rates and trade valuations to analyse
unexpected results and to provide regulatory transparency
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And Risk Factor Management
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xVA calculations require market data streams such as credit spreads, and 0 2
implied volatilities which may be new to vanilla derivative houses. In addition, "6 §
substantial historical data can be required in order to parameterise stochastic g A g g 3 8 283 2
. . i . ) . . = (=] — = 1=} [l
processes for risk factors where risk neutral evolution isn’t possible. Finally, — 1B g @ oo ?ﬁ g8 o
. . . . . i ) 3 - o - rr]
there is a lot of work required in order to determine stochastic processes >ool 8 ST
and parameters for the relevant risk factors, and to deal with data gaps and AW
. . . . . . 2| g
curve redirection and proxying. Subscribers to the Vector Risk service can § A g ] 1 @ g g F
H H H H o E; [ - Iy
take advantage of our integrated curve building, parameter and correlation i oo w % M N o § c
estimation and risk factor management support: ¥ R R 3
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o] Single currency basis (projection) curves < 8
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0 FX zero curves E
o] OIS flavoured discount curves E’

= Risk neutral process calibration

= Parameter and correlation estimation from historical data

Report:| XVA - xVVA - Risk Neutral Simulation

Demo
Standard

= Automated curve redirection: proxy, override and basis (driver) curve rules

xVA - xVA - Risk Neutral Simulation Report

Organisation:
Environment:

JP Morgan Chase & Co

Counterparty

Apple Inc

CHK_107

Coca Cola Enterprises
GLS_109

GVN_103

IBM

MAN_102

i Report Type:| Portfolio Level

System Status: «"
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XVA SENSITIVITIES SAMPLE DETAILS SCREEN
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XVA STRESS TESTING SAMPLE DETAILS SCREEN

Caloulation Sumemary Summiary SLatistics ——— " -
Parameter Value Statistic Value

|l€ Apple Inc BilateralC VA 736,601.84| Tmesep |14 =
| Poat [ Cumentixposwe | 497272043
| ‘Cakcuation Method | MonteCario G iabi apg| Path L »
|  Confidence o5 VA 842 200,064
| "Base Currency UsD DVA 100,856.58)
| TReporting Currency [USD A 241112
| [Exchange Rate 1.00
| Poniaiio Mim 497272043
Path Trada MTM Ratos for Selacted Trade and Path
| Source System Source ID Product Base MTM Path MTM Difference Curve Description Curve Key Term Span Rate
I§ Demo CCwap1030 CCSwap A9pATA 41195462 I | LegAForwand Reference | MMZERO.SWAPCNY | 1376 |0 0.020758
; Demo CCSwap1031 CChwap -1,174.667.03 -1,511,37225 97% Leg A Forward Refierence | MMIEROSWARCNY | 1377 1] 0029759
| St At b B AMSETY 105067 | Leg AForward Referance | MM ZERQ SWAPCNY | 1558 . & 0029974
| Dema CCowap033 CCowap 4089401 4223008 133 | LegAlers |FXZEROCNYUSD |97 0 002812
!_Dnmo CCowap1034 CCowap 335,25211 8285244 47600 | Lghleo | PXTEROCHYISD | 281 [0 0027595
| Dami FXForward ) 194 FXForward 662,777 50 61811 69 -28,965 LigAlero 'itnmcmuso |IM 0 ﬂﬂ)ﬂﬂ!}
| Dema FXForward 1105 | FForward -211,188.68) A2211.13] 86971 | LegAlem | PIEROONLSD | 647 0 0028439
! Demo FXVania 1436 | FXVanilta 190,605.65 26758056 7698 | Loghleo |PzmocowUsD | 829 0 0028793
Dommo IRSwap1572 IRSwap 1,244,535.65) 1,280,321 47| W ieeAtee e macsuxnia - Anmaul
: Demo_ iRSwap1573 RSwap 800680 f0s0676| LI -
| Demo_ IRSwap1574 IRSwap 17682308 7835026 -1.567
i Demo IRSwap 1575 IRSwap -!l]‘.lql 4970.78 5307 Requested Curve Key Used Curve Key
|| Dame_ e L2 L] ANSIHIY AT BN | MMISOSMARCNY  |MMZEROSWARONY |

FLZERQCNYLSD | PLTERCCNY USD |

FXPRCECNYLSD | FLPRICE CNYLSD |

MM | GHLUSD | MM TEROLBOR_SMUISD |

FXZEROLEDISD . o |

All Vector Risk details screens allow the user to modify any of the counterparty, trade, market or

assumption data in the tree and re-run the calculation; and to drill down into the calculations to

see details of every evolved rate and trade valuation, along every simulation path, at every credit
node (maturity) and under every stress test:

Task List ] Activity Log I Results ] Trade Summary I Configuration

[ RewieveFunxmi | [ Run User Calculation |

4 CreditExposureStress
Assumptions
CreditSimulationinputs
RateEnvironment
CurveEvolution

4 Pool
name [110_C
calcType | Collateral [w ]
4 CollateralDetails
mode | Dynamical (v
type | Bilataral [v|
managinglLocation New York
currency |USD
collateralHeld | 220,000
4 counterparty
initialMargin |0
independentAmount | 0
minTransfer | 35,000
threshold | 400,000
rounding | 10,000
user
window 10
CreditLimits
strassos
TradeSet

xVA - RN - Cut Down, RegulatoryUsD - QCC_110, Pook110_C

Calculation Summary Base Calculation Stats
Drilldown Stress Result
Parameter Value | Statistic Value
Counterparty QcC_110 | BilaveralCVA 18352624 |E Stress FX Price -25'
Pool 110 C CounterpartyFBA 47,178.47|
Calculation Method | MonteCarlo | CounterpartyFCA 18810.14
Confidence 05 [TC yFVA 65,088.61| _
Base Cumency usD [ CurrentExposure 502,745.04|
Reporting Currency |USD | "CurrentLiability 0.00
Exchange Rate 1.00 CVA 101,321.88|
Portfolio Mtm 11,142,745.04 DVA 228334
| 'FRA 0.00]+
Stress Description
Stress ID Stress Description BilateralCVA BilateralCVA Change CounterpartyFBA CounterpartyFBA (
1 FX Price -25% Vol +200% 23497042 51,444.18 6181849 14
2 FX Price -50% Vol +200% 20044051 25,923.27| 5477325 7
3 FX Price +10% Vol 0% 182,09537| -1,4320.97 465,742 .43
4 FX Price +10% Vol +200% 273 368.20| 89,641.96| 72,616.90 25
5 FX Price +20% Vol 0% 178,686.20 -4 840.04 45 863.45) -1
[ FX Price +20% Vol +200% 284 478 44| 100,952.21 75,77558) 28
7 FX Price 0% Viol +200% 262,120.85 78,504.61 69,431.95 2
& FX Price -50% Vol -75% 179,854.84] -3,671.40 46,861.50
] FX Price 0% Viol 0% 18352624 0.00) 4717847
10 FX Price +20% Vol -75% 163,936.41 -19,589.83| 41,2201 -5
1" FX Price -50% Vol 0% 181,897.62 -1,628.62 4733211
12 FX Price 0% Vol -75% 170,485 46/ -13,040.78| 43 50350 -1
13 FX Price +10% Vol -75% 165,512.08] -18,014.16) 41,714.04 -5
14 FX Price -25% Vol 0% 183,247.92] -27832 47 456.26)
15 FX Price -25% Vol -75% 170,441 08 -4,085.16 46,735.05
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For Full Portfolio XVA Simulations

The Vector Risk cloud-based risk analytics service is based on industry leading vector code. All
aspects of the simulation are vectorised to achieve unrivalled performance. Cloud delivery means
that cost of ownership is reduced even further: our clients get the power they need, when they
need it, at a fraction of the price that they would have to pay for internal deployments

CVA benchmark (5000 path Monte Carlo):

Counterparties: 2000

Trades: 150,000 (60% swaps, 10% options, 30% FX)
Trade valuations: 32,709,985,689

Cashflow valuations: 698,835,209,270

CPU cores: 80

Run time: 22 MINUTES

[ EFFICIENT XVA STRESS TESTING AND SENSITIVITIES ]

By making efficient re-use of calculations, we are able to run hundreds of xVA stress tests or
sensitivities in a fraction of the time that brute force re-calculation would require. For example,

in a large counterparty portfolio, the xXVA measures may depend on around one hundred risk
factors: spot rates, interest rate curves, volatilities, credit spreads, etc. However, the time taken to
compute all of the xVA sensitivities (bumping each of the risk factors up and down, for instance),
is only around five times as long as the original xXVA calculation. This makes the calculation of xXVA
sensitivities, stress tests and VaR, as well as regulatory CVA capital calculations, very feasible
and affordable, even for banks with hundreds of thousands of contracts.
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