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1 Tier2 DE0003933511
Fig. 1 The historical price of the Tier2 bond DE0003933511 issued by Deutsche bank
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Fig. 2 Simulate result of the interest rate under CIR process
Table 1 Terms of the bond US06739FHKO03
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Table 3 Parameter estimation for CTR’ s marginal distribution model
2023 4 10 e 0.019 4
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Tier2 Ocrr 0.404 9
2018 4 10 Acre 0.1202
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Fig. 3 Pricing results of the CoCo bond
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Fig. 5 Sensitivity analysis of CoCo bond to the parameters of Copula
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Table 6 Terms of the Chinese version callable CoCo bond
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Table 7 The influence of the change of stock price to the price of the CoCo bond
0% 5% 10% 20% 30% 40%
CoCo 105.94 104.3 102. 66 99.37 96. 04 92.79
CoCo CTR CoCo
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38% 10%
CoCo 3% . CTR
4.2.2
CoCo 2013 1 1 §
( ))
Basel 5% . 8 2012
. 8 5.1
CoCo
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CTR 2018
CoCo 5.25% 2020
CoCo 5.5%
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Table 8 The change of the trigger event
2012 ~2015 2016 2017 2018 2019 2020
5.125 5.125 5.125 5.125 5.125 5.125
5 5 5 5.25 5.25 5.5
5.125 5.125 5.125 5.375 5.375 5.625
CoCo
(4) CoCo 2.7% .
9 9 CoCo
CoCo
9 CoCo

Table 9 The price of CoCo bond and conversion probability with more rigid regulatory requirement
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Pricing of callable contingent convertible bonds with extension risk

LI Ping' LI Fangfang' LIU Jie' HUANG Guang-dong”

1. School of Economics and Management Beihang University Beijing 100191 China;
2. School of Science China University of Geosciences Beijing 100083 China

Abstract: The financial crisis since 2007 has highlighted the fragility of the banking system. CoCo bonds have
been a hot topic as both a solution to the “too big to fail” problem and a measure by which financial institu—
tions can raise the capital adequacy ratio and save themselves during crises. In this paper CoCo bonds with
extension risk are analyzed. Stock price and Core Tier 1 Ratio are simultaneously simulated and copula func—
tions are introduced to measure the correlation between stock price and Core Tier 1 Ratio. CIR model is used
to describe the term structure of interest rates and Monte-Carlo simulation method is employed to price calla—
ble CoCo bonds. Further callable CoCo bonds issued by Barclays bank are applied to test the performance of
our model. Finally the paper designs the Chinese version of CoCo bonds and gives the numerical calculation
and scenario analysis.

Key words: callable CoCo bonds; extension risk; Copula; CIR model; jump-diffusion model



