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MY FAB TEAM AND ME
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• 6 Programmers: 4 based in Milan, 1 in Pistoia, 
1 in Trieste

• 3 graduated in Mathematics, 2 in Physics, 1 
Actuary

• Pair Programming

• Work Alone

• Shared Analysis
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MAGIC TEAM
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SOFIA
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• Integrated System for Institutional
Investors

• Position Keeping

• Risk Management
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PRICING
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BOND
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ZERO COUPON BOND
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FIXED COUPON BOND

c c c c c c c c c c

𝑡𝑡0 𝑡𝑡1 𝑡𝑡2 𝑡𝑡3 𝑡𝑡4 𝑡𝑡5 𝑡𝑡𝑛𝑛−2 𝑡𝑡𝑛𝑛−1 𝑡𝑡𝑛𝑛𝑡𝑡𝑛𝑛−3𝑡𝑡𝑛𝑛−4

𝑟𝑟1 𝑟𝑟2 𝑟𝑟3 𝑟𝑟4 𝑟𝑟5 𝑟𝑟𝑛𝑛−2 𝑟𝑟𝑛𝑛−1 𝑟𝑟𝑛𝑛𝑟𝑟𝑛𝑛−3𝑟𝑟𝑛𝑛−4

R

P=∑𝑖𝑖=0𝑛𝑛 𝑐𝑐
(1+𝑟𝑟𝑖𝑖+𝑠𝑠)𝑡𝑡𝑖𝑖

+ 𝑅𝑅
(1+𝑟𝑟𝑛𝑛+𝑠𝑠)𝑡𝑡𝑛𝑛
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FLOATER COUPON BOND

𝑡𝑡0 𝑡𝑡1 𝑡𝑡2 𝑡𝑡3 𝑡𝑡4 𝑡𝑡5 𝑡𝑡𝑛𝑛−2 𝑡𝑡𝑛𝑛−1 𝑡𝑡𝑛𝑛𝑡𝑡𝑛𝑛−3𝑡𝑡𝑛𝑛−4

𝑟𝑟1 𝑟𝑟2 𝑟𝑟3 𝑟𝑟4 𝑟𝑟5 𝑟𝑟𝑛𝑛−2 𝑟𝑟𝑛𝑛−1 𝑟𝑟𝑛𝑛𝑟𝑟𝑛𝑛−3𝑟𝑟𝑛𝑛−4

R

P=∑𝑖𝑖=0𝑛𝑛 𝑓𝑓𝑖𝑖
(1+𝑟𝑟𝑖𝑖+𝑠𝑠)𝑡𝑡𝑖𝑖

+ 𝑅𝑅
(1+𝑟𝑟𝑛𝑛+𝑠𝑠)𝑡𝑡𝑛𝑛

𝑓𝑓1 𝑓𝑓2 𝑓𝑓3 𝑓𝑓4 𝑓𝑓5 𝑓𝑓𝑛𝑛−2 𝑓𝑓𝑛𝑛−1 𝑓𝑓𝑛𝑛𝑓𝑓𝑛𝑛−3𝑓𝑓𝑛𝑛−4
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In the beginning was the 
Pricing

and the Pricing was with the 
Engine

and the Pricing  was the 
Engine



© 201814

BOND FAIR PRICE CALCULATION

No holding information is needed, we need just the 
security specifications

P = ∑𝑖𝑖=0𝑛𝑛 𝑓𝑓𝑖𝑖
(1+𝑟𝑟𝑖𝑖+𝑠𝑠)𝑡𝑡𝑖𝑖

+ 𝑅𝑅
(1+𝑟𝑟𝑛𝑛+𝑠𝑠)𝑡𝑡𝑛𝑛

CREDIT
SPREADSECURITY

INFORMATION

TERM STRUCTURE 
OF INTEREST RATES

GETSpr

FAIR PRICE

GETCurve
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STEP 1: STRESS TEST- MANAGING TWO CURVES
THE ENGINE BIRTH

The 30/12/2005 Italian regulator
asked the Insurance Companies to 
analyse the behaviour of the 
portfolio under market shocks as:

• Interest rates

• FX rates

• Credit Spread

• Equity Indices

STRESS TEST MODULE
It’s based on a full repricing approach and It allows to 

define market scenarios taking into account changes in 

interest rates, credit spread, equity indices, fx rates
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FAIR PRICE ENGINE
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STRESS TEST MODULE

No holding information is needed, we need just the 
security specifications

SECURITY
INFORMATION

GETSpr

STRESSED PRICE

GETCurve

2 Spread:
• Mkt spread
• Stressed spread

STEP 1: STRESS TEST- MANAGING TWO CURVES

2 CURVES:
• Mkt curve
• Stressed curve
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CURVE STRESSED
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BORN JUNE 2006
SIDE EFFECT

• Effective Duration

• Spread Duration

𝐷𝐷 =
𝑃𝑃− − 𝑃𝑃+

2𝑃𝑃𝑃
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INTEGRATE THE CALCULATION CORE WITH THE ALM MODULE

Fair Price: 

• 1 Curve
• Credit Spread

THE ENGINE EVOLUTION

Asset Liabilities Management:

• Many curves: a Forward 
Curve for every end of month 
for at least 5 years

• 2 spreads: Mkt spread and 
user defined spread

Stress Test: 2 Curves

• 2 curves
• 2 spreads: implied Stressed 

spread
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ASSETS LIABILITIES MANAGEMENT

21

• Projection of portfolio future value and expected cash flows for both assets and liabilities

• Time horizon of many years  multiple forward dates

ASSETS:
• Interest rate risk and liquidity risk

• Credit risk rescaling scenarios

• Prices (including embedded options prices), 
flows, accruals, callable bonds moneyness, 
durations

• Future buys and sells

LIABILITIES:
• Clustering of policies into model points

• Projection of future deaths, surrenders, 
etc… and corresponding cash flows
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ALM MODULE

No holding information is needed, we need just the 
security specifications

SECURITY
INFORMATION

A CURVE FAMILY
• Mkt curve
• Fwd curve

GETSpr

FWD CASHFLOWS
& 

FWD PRICES

GETCurve

Spread:
• Implied spread
• User Defined

• Buy and sell Fictitious Assets in the 
forecast.

• Rebalancing calculation mechanism: 
Simulation of buys and sells, calculation       
of new holdings values

STEP 2: MANAGING A FAMILY OF FORWARD CURVES
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IRFS9 INTERNATIONAL FINANCIAL REPORTING STANDARD
SPPI BENCHMARK TEST - SOLELY PAYMENTS OF PRINCIPAL AND INTEREST

• As a result of the financial crisis of 2008, the 
Financial Accounting Standards Board (FASB), 
decided to revise their accounting standard 
introducing this test:

• The Benchmark Test is performed on all bonds 
whose coupon rate is indexed to a interest rate 
whose frequency doesn’t match the coupon 
frequency. The test involves the comparison of 
two cahsflows.
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THE FAIR PRICE ENGINE
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Using the engine in so many different contexts implies that it must be able to receive the input data in many different 

forms:

INTEREST CURVES
• 1 curve for FP
• 2 curves for Stress Test
• Many fwd curves for ALM

CREDIT SPREAD
• Market spread for fair 

price
• Implied spread or 

user defined spread 
elsewhere

CREDIT RISK 
rescaling scenarios
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THE FAIR PRICE ENGINE
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In each context the output requested may be very different:

Just prices, for example for 
VaR
Stress test

Just flows for 
SPPI benchmark test

Prices (embedded options 
prices), flows, accruals, 
callable bonds moneyness, 
durations for ALM
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THEN THE (ALMOST) IMPOSSIBLE BECAME REALITY
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• On 11 June 2014 the ECB introduced the negative interest
rates

• Black models stopped working

• Change model

• In fact we have two different Fair price engines: one is 
based on closed formulas the other is a Monte Carlo 
based on Hull-White model.
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FPcalcHWcalc

Closed formulasMonte Carlo based on
Hull-White model
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FAIR PRICE

STRESS TEST

EFFECTIVE AND 
SPREAD 

DURATION 

ALM

VAR

SCR

SPPI BENCHMARK TEST

AT THE END WAS THE ENGINE

PROFIT AND LOSS ATTRIBUTION
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Francesco G - FCGR

33

THANKS TO

Ambra C – ARCL

Michele B – MLBN

Marco M - MCMT

Giacomo M – GMMD

Silvia R – SVRS
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LEGAL NOTICE
The contents of this publication are for general information and illustrative purposes only and are used at the reader’s own risk. SimCorp uses all reasonable endeavors to ensure the accuracy of the information. However, SimCorp does not guarantee or warrant 
the accuracy, completeness, factual correctness, or reliability of any information in this publication and does not accept liability for errors, omissions, inaccuracies, or typographical errors. The views and opinions expressed in this publication are not necessarily 
those of SimCorp. © 2018 SimCorp A/S. All rights reserved. Without limiting rights under copyright, no part of this document may be reproduced, stored in, or introduced into a retrieval system, or transmitted in any form, by any means (electronic, mechanical, 
photocopying, recording, or otherwise), or for any purpose without the express written permission of SimCorp A/S. SimCorp, the SimCorp logo, SimCorp ®, and SimCorp Services are either registered trademarks or trademarks of SimCorp A/S in Denmark and/or 
other countries. Refer to www.simcorp.com/trademarks for a full list of SimCorp A/S trademarks. Other trademarks referred to in this document are the property of their respective owners.
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