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Structuring a Pricing Template

Collect market data and deal elements together and do the final pricing 
and valuation

3. Deal 
Description

2. Static 
Data

1. Market 
Data

Object-Oriented 
Programming

CA

TAIFEX

NxPT

NxPT

INPUTS

OUTPUTS
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CrossAsset Structure

Static 
Data

Fixing

Convention

Calendar / 
Holiday

Market 
Data

IR Curves

IR Swaption Vol

FX Spot / Fwd

FX Vol

Market Policy

Product

Instrument

Data 

Pricer 

Analytic 
Pricer

Report 

Yield / FX 
Report

Outputs + Customized Cashflow Tables(NxPT)

Static / Market Data / User Inputs (NxPT)

CA

NxPT

NxPT
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I/O For NDF Product Template

NDF Product
Template

Underlying 
Details

Base / Known 
Currency

Term / Target 
Currency

Trade Terms

Key Dates

Notional

Forward Rate

Direction

Portfolio 
Management

Trade ID

Clearing 
Member

Account

Etc.

Non-Deliverable 
Details

Settlement 
Currency

Fixing Date

Fixing Rates

Settlement FX 
Pair data

FX Spot
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I/O For NDF Product Template (Cont.)

NDF Pricer
Template

PVs

FX Forward

Zero Rate

DF

Already Fixed

Greeks

Spot / Forward/ 
Future Delta

Spot / Forward/ 
Future Gamma

PV01 (Up / Down)

IR Bucket Delta

Cashflows Cashflow Detail Table

Risk Report 
Tables

IR / FX Bucket Bump 
Risk Report

IR & FX Parallel 
Bump Risk Report
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IR Market Data Specifications

Contains related IR / FX market data in JSON format as above

Data format: IR.<CCY>-<INDEX>-<INDEXTENOR>.<TYPE>-<INST.TENOR>

<INST.TENOR> needs to be under “xD”, “xBD”, “xW”, “xM”, “xY” only



8

FX Market Data Specification

Contains related FX market data quotes in 

JSON format as left. 

Data format:

FX.<BASE><TERM>.<FWD TYPE>-

<MATURITY>

<MATURITY> better to be tenor like, e.g. 

2W, 1Y
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Outputting Market Data Objects: FX Instrument

Contains FX FWD curve striped from corresponding market data by CA engine. 

Reporting headers are:

<Key>, <Maturity Date>, <Discounting Factors>, <Settings>
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Outputting Market Data Object: IR Curve Instrment

Contains IR yield curve striped from corresponding market data by CA engine. 

Reporting headers are:

<Quote Key>, <Maturity Date>, <Discounting Factors>, <Settings>
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Numerix Standard Report Object 

Greeks

EQ

Delta

Gamma

Vanna

…

IR

Delta

Gamma

Rho

FX

Delta

Gamma

Vanna

Volga

CR

Delta

Gamma

Phi
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IR Yields Report: CA Interface
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IR Yields Report: NXPT Consoles
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Sample Configuration Interface: Instruments
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Sample Configuration Interface: Analytics



Our Purpose

Validating Pricing Your Results
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Object Validation

=nxLibView(C23,“Discount Factor")

Note that this function 
returns the entire table 
of Discount Factors from 
the Yield curve market 
data object.

Note that this function returns only the 
“Date” and the “Discount Factor” 

columns of the table we stored in the 
market data object.

=nxLibView(C23,{"Date","Discount Factor"})

=nxLibView(C23)

10/16/2009 0.995391

12/16/2009 0.986394

3/16/2010 0.973115

9/16/2010 0.946763

9/16/2011 0.895952

9/17/2012 0.848382

0.995391

0.986394

0.973115

0.946763

0.895952

0.848382

0.802998

Note that this function returns 
only the “Discount Factor” 

column of the table we stored in 
the market data object.

• nxLibView(Object ID)/nxLibView(Object ID, Heading)

• Shows data in the objects

• Specifying only “Object ID” will return the entire data of the object specified.

• Specifying “Heading” will return the data stored under that specified heading.

• If the data take up more than one cell, the formula should be entered as an array formula

• Almost all objects can be viewed such as this yield curve:
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View Instrument Contents

=nxLibView(C23,“Discount Factor")

Note that this function 
returns the entire table 
of Discount Factors from 
the Yield curve market 
data object.

Note that this function returns only the 
“Date” and the “Discount Factor” 

columns of the table we stored in the 
market data object.

=nxLibView(C23,{"Date","Discount Factor"})

=nxLibView(C23)

10/16/2009 0.995391

12/16/2009 0.986394

3/16/2010 0.973115

9/16/2010 0.946763

9/16/2011 0.895952

9/17/2012 0.848382

0.995391

0.986394

0.973115

0.946763

0.895952

0.848382

0.802998

Note that this function returns 
only the “Discount Factor” 

column of the table we stored in 
the market data object.

nxLibGetDF(Yield Curve ID, Start Date, End Date)



Recap on Historical VaR Methodology



HVaR Calculation Methodology

5. Retrieve average amount for ES.

1. Derive the historical daily return of by 

rate based maturity among the period.

2. Estimate the volatility of each rate-

based maturity for each day.

- Five Years Historical Rate Data + Stress Scenario

- Holding Period 5 days for House Account; 7 days for 

Client Account

- Volatility Weighted Scheme: EWMA, SMA, None

4. Derive VaR by ranking 

scenario PnL. 

3. Scenario generation and full valuation 

on each scenarios. 



HVaR Calculation Methodology

1. Derive the historical daily return of by rate-based maturity among the period.

- Five Years Historical Rate Data + Stress Scenario

- Holding Perio Holding Period 5 days for House Account; 7 days for Client Account d 5 days fAccount; 7 

days for Client Account

0.008278 0.0087 0.0097
0.0109

0.0120925
0.0134

0.015325
0.01735

0.01895
0.02025

CASH 3M SWAP 1Y SWAP 2Y SWAP 3Y SWAP 4Y SWAP 5Y SWAP 7Y SWAP 10Y SWAP 12Y SWAP 15Y

M
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Maturity

Yield Curve

- Five Years Historical Rate Data + Stress Scenario
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HVaR Calculation Methodology

1. Derive the historical daily return of by rate based maturity among the period.

- Five Years Historical Rate Data + Stress Scenario

- Holding Period 5 days for House Account; 7 days for Client Account

T T-1 T-2 T-3 T-4 T-5 T-6 T-7 … T-1250 … T-1255

Scenario #1, 

Calculate the return on settlement 

rate between the date.
Scenario #1250

Scenario #1249

Scenario #1248

DIFFERENCE METHOD

Absolute

• Difference: d = vt - vt-1

• Scenario: vnew = vbase + d

Relative

• Difference: d = (vt / vt-1) - 1

• Scenario: vnew = vbase * (1 + d)

Log

• Difference: d = log10(vt) - log10(vt-1)

• Scenario: vnew = vbase * 10d

None

• Difference: d = 0

• Scenario: vnew = vbase
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Volatility Specification

2. Estimate the volatility of each rate-based maturity for each day.

- Volatility Weighted Scheme: EWMA, SMA, None

T-2500 N T-1250 … T-2

T-2500 N T-1250 … T-1

T-2500 N T-1250 … T

��,��� �  1 
 � Δ
�,���� � ���,������

��,������ �  ∑ Δ
�,����������������
1250

Initial Value

Others Value

EWMA

T: Date of calculation, 

i: Rate based maturity i

j: Number of business days, with 0 ≤ j ≤ 1250

��,��� �  ∑ Δ
�,�����������������
1250
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Volatility Weighting 

3. Scenario generation and full valuation on each scenarios.

- Divide the rate spread calculated in step 1 by the volatility estimated in step 2 to calculate a new rate 

spread (�).

- Multiply the volatility on the day of margin calculation by the standardized rate spread for each of the past 

days calculated in above step.

Scenario Generation

WITHOUT Volatility Weighted 
�,��� � 
�,� � Δ
�,���

WITH Volatility Weighted 
��,��� � Δ
�,���

��,���

�,��� � 
�,� � max ���,� , �� "#$$%� & ��,���
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Computing Scenario Returns

4. Derive VaR by ranking scenario PnL.

PnL '()� '()� '()* '()� '()� … '()���+ '()���, '()���- '()���� '()����

↓ Rank

Ranked PnL '()��� '()��� '()�*� '()��� '()��� … '()����+� '()����,� '()����-� '() ���� '()������

5. Retrieve average amount for ES.

Ranked PnL '()��� '()��� … '()����*� '()������ '()������ '()����+� '()����,� '()����-� '() ���� '()������

- 01234536 7ℎ9
5:;<<= � 0 
'()>
'() ? @;A=

- 01234536 7ℎ9
5:;<<��.�% �  ∑ �DEF�G�HIJKGLHIMM
,



Appendix: Modeling Methodologies



Pricing FX NDF
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Yield Curve Stripping 
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Thank You

For more information, please contact: syen@numerix.com

Moses Chao

SVP Professional Service, North Asia

mchao@numerix.com

www.numerix.com


