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Convertible Bonds

* Require a large amount of data for valuation
* Instrument-specific information
* Market information
* Valuation could be subject to user assumptions, scenarios and overrides

* Challenging to model because the problem has built-in numerical
instabilities



Data from Refinitiv

* Bond data
* Coupon
* Maturity
 Call & put options
* Accretion terms
* Dual currency

* Market data
* Yield curves
* Credit spreads
* Stock price
* Stock volatility, FX rates, FX volatility, correlation (stock, FX)



What is SuperCC?

* Founded by Dr. Izzy Nelken, SuperCC brings the best in
financial mathematics to banks, trading firms, hedge funds
and other firms

* We do this by providing expert witness and litigation
support services, software products, educational seminars
and consulting services



Expert in Convertible Bond Valuation
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Edited by lzzy Nelken

The Handbook of Hybrid Investments
draws together a team of experts to
provide inrdepth analysis of many of
the key issues that both sellers and
buyers require in order to operate the
labyrinthine complexities of hybrid
Instruments effectively and profitably



Other Books by Dr. Nelken
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Models (I) — Circa 1973




Models (I1)

 Tree-based models

* "Costing the Converts,” Water Cheung and Izzy Nelken, Risk
Magazine, Vol. 7, No. 7, July 1994



Quad Tree — Late 90s

* Each node leads to:
* Stock up, rates up
 Stock up, rates down
* Stock down, rates up
e Stock down, rates down

* "Japanese Reset Convertible Bonds and Other Issues in Convertible
Bonds,” Izzy Nelken, Journal of Alternative Investments, Vol. 2, No.
4, (2000)



Current Models Based on PDE’s

* Based on an extension of the Black-Scholes equations

* "Valuing Convertibles Bonds With Credit Risk,” Kostas Tsiveriotis
and Chris Fernandes, Journal of Fixed Income, September 1998

* Valuation based on a system of coupled Partial Differential
Equations
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SuperCC’'s Implementation

* Extremely fast model

* Time slices are unequal

* Uses a combination of Crank-Nicholson and the Implicit methods
* Larger time steps where nothing happens

* Small time steps near events:
* Coupon payment, dividend payment, call or put options, CoCo dates etc.

* Unequal stock price grid
* Calculates prices and Greeks for many stock prices at once
* Results in "smooth” price and greeks curves



Supported Features

* Takeover ratchet clauses

* Reset (refix) clauses

* Dual currency bonds

* Accretion

 Hard call and/or soft call protection
* Mandatory convertibles

* Convertible preferred shares



Thomson Reuters (Refinitiv) Implementation

Screenshot from Thomson ReuteEskon



