Volmaster™

Volmaster FX
Payoff-Scripting FX Derivatives

Volmaster FX Pricing Tool

Deployed as SaaS

No servers, no maintenance

Pro Edition, installed client

Eikon Edition, directly inside Refinitiv Eikon
Includes Refinitiv premium feeds
Sabr-based smile with tails management
SLV and SLV+] models

Events weights

Fast and accurate 15t gen exotics pricing
Payoff-scripted 2" gen exotics pricing
Traffic/Rfq

Historical tools

API
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Payoff-Scripting Technology

Advantages

No external tools required

Instruments created directly inside Volmaster App
Debug and Release modes

Validate and publish directly to all users
Integrated with SLV model
Object-oriented

Based on Microsoft vb.net language
Clear and natural representation
Monte-Carlo path payoff

Special objects (barriers, etc.)

Natively compiled

Automatic handling of numeraire
Parallelization
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Volmaster™

Quants Environment

. (5) Financial instrument design

payoff.Cash = Max(®, Expiry.Spot - Strike)
Else

payoff.Cash = Max(@, Strike - Expiry.Spot)
End If

payoff.DateRef = Expiry

Return payoff

Copyright (c) 2019 Volmaster BV. Reproduction




Volmaster™

Definition of Dates

(5) Financial instrument design
@ g

™M ForwardStartDate >=EvalDate Forward Start Date cannot fall before Eval Date

e |Expiry >ForwardstartDate Expiry must fal after Forward Start Date

Dim S@ As Double = Forwardstartdate.Spot
Dim K1 As Double = Forwardstartdate.Spot * StrikeRatioBase
Dim K2 As Double = Forwardstartdate.Spot * StrikeRatioCap

If callput = [call] Then
payoff.Cash = (Max(®, Expiry.Spot - K1) - Max(@, Expiry.Spot - K2)) / S@
1se

payoff.Cash = (Max(®, K1 - Expiry.Spot) - Max(@, K2 - Expiry.Spot)) / 5@
If

End
payoff.DateRef = Expiry

Return payoff




Volmaster™

Scalar Variables

@ (5) Financial instrument design

Design  Pricing

|
Vector Handlers Dates  Fixing Schedules Scalars Vectors Single Triggers Double Triggers Extrema Holder Choices  Bid/Ask Spread Extras Solver
—_— e o e
Defauit Value Allow Edit Ccy Toggle  Dedimals Errd

' a long position is the one where buyer cumulates profit

' at inception, a bank shall quote it as short

‘ notional is always in FOR

' payoff is always in DOM (irrespective of whether is the result of delivery or a cash-settlement)

* gets total fixings from schedule
Dim N As Integer = schedule.TotalFixingScheduleItems

‘' dimension payoff array
redim payoff(N)

‘ assigns payoff-ccy and dates (no need to initialize cashflows, zero by definition)
For j As Integer = 1 To N

payoff(j).CashFlowCcy = Domestic

payoff(j).DateRef = schedule.FixingDates(j)
Next j

* clears cumulative target

Dim cumul As Double = @

If direction = [call] Then

' loops each fixing date
For j As Integer =1 To N

ets fixing or MC spot on such date g T
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Volmaster™

Vector Variables

(5) Financial instrument design - O %
g

' a long position is the one where buyer cumulates profit

1

2

3

48" at inception, a bank shall quote it as short

SHI' notional is always in FOR

60" payoff is always in DOM (irrespective of whether is the result of delivery or a cash-settlement)
7

8

9

' gets total fixings from schedule

Dim N As Integer = schedule.TotalFixingScheduleItems

12" dimension payoff array
13] |redim payoff(N)

14

158" assigns payoff-ccy and dates (no need to initialize cashflows, zero by definition)
16| [For j As Integer = 1 To N

17 payoff(j).CashFlowCcy = Domestic

18 payeff(j).DateRef = schedule.FixingDates(Jj)

19| Next j

20

210" clears cumulative target
22 |0im cumul As Double = @

23
24
5" ---- call side
26
27 8|If direction = [call] Then
28
29 ' loops each fixing date
3e For j As Integer =1 To N
31
32 ' gets fixing or MC spot on such date
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Volmaster™

Pricing

@ (5) Financial instrument design
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Volmaster™

Schedules

-
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@ Fixings Schedule x
First date [ Wed, 04 Dec 19
Last date [ Wed, 04 Nov 20
Dates generator | Automatic
Total fixings [ 12
Notional USD [ 24,000,000
| Clear Dates ]| ' Baseline Notional & _
B S T [] weighted
Import Dates [36]| @ @ | Import Notionals  [3]
(mouse right-dick on the grid to insert or delete item)
N Fixing Date Notional USD Fixing Leverage
1 Wed, 04 Dec 19 2,000,000.00 2.00
2 Fri, 27 Dec 19 2,000,000.00 2.00
3 Tue, 04Feb 20 2,000,000.00 2.00
& Wed, 04 Mar 20 2,000,000.00 2.00
5 Thu, 02 Apr 20 2,000,000.00 2.00
6 Thu, 30 Apr 20 2,000,000.00 2.00
7 Thu, 04 Jun 20 2,000,000.00 2.00
8 Thu, 02 Jul 20 2,000,000.00 2.00
9 | Tue, 04Aug 20 2,000,000.00 2.00
10 Fri, 04 Sep 20 2,000,000.00 2.00
11 Fri, 02 0ct 20 2,000,000.00 2.00
12 Wed, 04 Nov 20 2,000,000.00 2.00
Status: Ok
Warning: Ok
2019 Volmaster BV. Reprody 7| [e=x]
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Volmaster™

Distribution of outcomes

Settings Stats :
Min: 1,433,478
Display | Premium £ HistogramBins | 40 5 O Distribution of PV @® Unadjusted ° o
Position sign: t Avg: 0
Cey usD & CutoffProb% | 0.5 |5+ (®) Distribution of NPV (ind. premium) (O Numeraire-Adjusted
L Max: 10,951,999
USD amount Distribution of probability of discounted outcomes
Bin From To Probabiity  ~ | I o Fo s P el Bl ot i P F Bl Il e ot o P P U = Pl s O e U e
| 1 -635,825 -501,247 46.96%
2 -501,247 -366,669 11.08% A5.00% b [l i sinm usmtia i i e et s e e e e e e |
3 -366,669 -232,091 5.70%
4 232,091 97,512 4.08% 40.00% lo I+ 550000 55000 mmtissn s o e o s e e LR e RS S 0 PSS
5 -97,512 37,066 3.90%
6 37,086 171,644 3.04% 35.00% | [l oo vowv s on e s s R T T e
7 171,644 306,222 2.72%
8 306,222 440,801 2.32%
2 2 B0.00% |-l - <0 e o A BN
9 440,801 575,379 2.04%
10 575,379 709,957 1.89%
25 00% - oo e e il
11 709,957 844,535 1.62%
12 844,535 979,114 1.57%
3 979,114 1,113,602 1.38% 20.00% b= Wl - o caiiininin e sieiseistoias i e e e oo s el e e e e et TP SRS
14 1,113,692 1,248,270 1.33%
15 1,248,270 1,382,848 1.14% 15.0096 = [W:.c oo oo nioonioiain oieinioiminia o ainse joemisiuinsn nieiuiestosa; st iniaiain s nie o nin /esninie niute oo atataketol ol satele la(atnteiutatolint s aiatatcte el ol stn R auE o e o el o RO O
16 1,382,848 1,517,427 1.05%
17 1,517,427 1,652,005 0.96% 10.00% b [T ooeoe o it oo o oieimie memgafose e et e st e N |
18 1,652,005 1,786,583 0.90%
19 1,786,583 1,921,161 0.78% L300 | N | =)
20 1,921,161 2,055,740 0.63%
21 2,055,740 2,190,318 0.60%
: 0.00%
22 2,190,318 2,324,896 0.53%
- 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
23 2,324,896 2,459,474 0.40% v
Total allocated probability: 99.00%
Status: OK Close (&
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Backward-Induction, Multinomial

Lattice
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Model-dependent forward smile
bzt dynamics

¥
Model: StochasticLocalVol toch /Local: 50 / O Row e O Both | Start b | speed +
:  Stuchastclocav Stoch Local: 50 / 50 s ot [BEEEE] el B
(®) Parametric fwd smiles
Horizon
O 1mvolin 1m time O Raw fwd smile dynamics
® 3m volin 3m time Reduce monte carlo noise:
O 6m vol in 6m time (O Conventional inputs smoothing Run Dynamics -/
O 1y volin 1y time (® Model params smoothing
| NY cut - equivalent [ Conventional | Simplified with sigmas: 1 |
Plot t->Fwd Change % |  Atm 25RR 256F 255F | AtmFwd SigmaRR  Sigma BF < :
Spot -> Fu nge % | wd | Sigma BR | ‘Siorma USDJPY Forward smile dynamics
Bl o5 [ 234% | 953 [ 145 [ 019 | 024 | 9s1 | 191 [ oss
106.2476 | -1.57% 8.90 -1.35 0.19 0.23 8.88 -1.76 0.86 (= Parameric |
107.0908 | -0.79% 8.31 -1.08 0.20 0.23 8.29 -1.40 0.89 13.96 ' : : ;
>4> | 1079406 | Fwd 7.78 0.71 0.22 0.23 7.77 -0.91 0.90 1319
108.7972 0.7% | 737 | 0.3 0.21 0.2 | 7.36 0.41 | 087
109.6605 1.59% 711 | 000 0.20 0.20 7211 | 0.01 | 0.80 _ 1241
110.5307 2.40% 708 | 019 0.19 0.19 7.08 025 | 074 § 11.64
$ 1086
-]
= 10.08
-3
E 93
8.53 i :
7.76 : 3
6.98 : 5 =
94.42 100.33 106.23 112.13 118.03
Strike
Close &
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Derivatives on realized volatility

Volmaster™

@ ) Financial instrument design - ] *

Design = Pricing

Fri, 01 Nov 19
Tue, 04Feb 20
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: Model-dependent distribution of
ol future volatility

¥
Settings Stats
Distribution of probability of measured volatiity. StDev: 31.94% Min: -340.59%
Histogram Bins €0 Q vl o Based on Monte Carlo simulation.
Skew: 0.878 Avg: -257.91%
CutoffProb% | 0.2 |2 ® Log of Vol
Kurtosis: 4.413 Max: -33.59%
Volatiity Bins
Bin FI'O"\ TO PrObab‘htv o) T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1] T T
1 32354% | 31869% | 0.25% )
2 318.69% | 31384% | 0.57%
3 31384% | 309.00% | 103% _
4 309.00% | -304.15% 1.76%
5 30415% | 299.30% | 262% |
6 -299.30% 294.45% | 3.51% 5.00% oo, | W
7 204.45% | -289.60% 4.63% )
8 28960% | -284.76% 5.45%
9 2BATE% | 29.91% | 6.00% .
1 10 2M991% | -275.06% 6.57%
1 275.06% | -270.21% 6.66% I
12 2M.21% | -265.37% 6.58% .
13 265.37% | -260.52% 6.50% )
14 | -260.52% -255.67% 6.20% | 2.50% - -vveeeene REERREEERDAEEEENN e
15 -255.67% -250.82% 5.50% I
16 | -250.82% [ -245.98% 5.11%
17 -245.98% [ -241.13% 4.80%
8 | 24113% -236.28% 4.02%
19 236.28% | -23143% | 3.53%
| 20 | -2B1L8% | -226.58% 311% | |‘I
2 | 26.58% | 22174% | 267% | — _J! L A | H|
el e 1 e L e | 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
23 -216.89% -212.04% 188% | v
Total allocated probability: 99.60%
Status: OK Close

Copyright (c) 2019 Volmaster BV. Reproduction

and distribution prohibited without prior consent.



Volmaster™

Historically realized vol-of-vol

®
USDPY | DirectQuote Legend/Info: Market Dataset: | (43) VM Production ~
| Timestamp: | 1513 LR = Last Realized
HR = Historical Realized Vol-Swap info | €} (All implied surfaces expressed as NY-cut equivalent)
Savedby: | Admin Q =Quoted
Vol Vol of Vol Spot-Vol Correl Kurt Skew Status
Tenor | LR QAtm QSabrA | QVolswap | LR QSsabrv | IR QsabrR | IR Qrurt | IR Qskew | Warnings / Errors Warnings / Errors
™M 496 7.37 7.16 7.52 26.60 63.93 132 | B2 3.03 5.13 0.5 -0.63
M 62 | 177 7.52 7.96 36.98 69.05 10.49 -36.04 411 5.26 0.20 0.65
&M 6.10 8.19 7.86 8.43 37.06 77.74 3.88 -34.09 44 | 554 0.35 0.58
v 5.90 8.82 8.34 9.14 33.65 88.35 0.39 -29.86 4.16 6.02 0.33 0.30 |
Current quoted surface versus: Cones Percentiles Cones Sampling Period
(Realized samples) (Historically quoted) ® 2l available data (from ~ 3Y 10M)
(Last Only) (Cones) (Cones) Freq above /below cone:
- 2vyears
O sabr parameters Median: 0 E 50.0 O 2y
(O Distrib Moments ) Distrib Moments = O 1year
(O Conventional Atm, Fly, Rev Inner Cone Percentile: 68 13 16.0
O smie Components ®) Smile Components — O 6months
(O Vol-5wap, Relative Fly and Rev Outer Cone Percentile: 95 | 2.5 O 3months
USDJPY Vol Cones USDJPY Vol of Vol Cones USDJPY Spot Vol Correl Cones
—— Wedisn T Tanercons === Outercone — Tiedan Tt Innercone  —~— Outercone —— Tiedien ==t Innercone  —~— Outercone
== Quotad volswsp "=== Quoted atm == Quoted ssbrV = Quoted ssbrR
i T T T T T T T T T T T T T T T 7089
18.88 & '
- 56.72
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Volmaster™

Solver in action

@ (& Financial instrument design

oy | royoiam

T—
OPVIiQ U VO c DV PTOCGU O

and distribution prohibited without prior consent.




A : :
5 B2 Solver to compute fair price
Volmaster™

@ () Financial instrument design

ettl| Wed, 06 Nov 13

Label 9] Remarks

o
| Tue0sFeb0

Pay 40,162
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