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THE DETERMINANTS OF COCO BOND PRICES†

 

Abstract 

This study aims to empirically test the theoretical and financial determinants of contingent 
convertible  (CoCo)  bond  prices.  These  determinants  can  be  identified  based  on  the 
theoretical framework and also CoCo’s anatomy. Here, we use two broad pricing approaches 
namely Merton and Equity Derivatives Models.  For  this purpose, we  carry out  regression 
analyses on relationship between coco price and key variables suggested by financial theory.  

The explanatory power of the determinants can be tested using the reported R‐squared. If 
the explanatory power is relatively high, we can conclude that the variable drawn from the 
theory is clearly important in explaining the pricing of this new asset class. We find that the 
significance of estimated coefficients are highly consistent with theory. Our results indicate 
that both Models perform well in CoCo pricing context. Our findings also show that including 
additional  control  variables  do  not  considerably  improve  the  predictability  power  of  the 
above mentioned models 
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1. Introduction 

During the 2008 financial crisis large number of financial institutions had to be rescued with 

tax payers’ money. In practice, this rescue involved the bailout of subordinated debt.  Although 

subordinated debt holders in theory should be wiped out in case of default, the political and 

other pressure to impose huge losses on bondholders was too large to let this happen. In order 

to make such a rescue with tax payers money impossible in the future, regulators have 

encouraged banks to issue so called CoCos, a form of contingent convertible bond whose 

conversion into equity (or even write-down) first proposed by Flannery (2005) is triggered 

under predetermined circumstances. Such conversion features of a CoCo increase the resilience 

of the capital structure of the issuer since the banks’ balance sheet is better able to absorb 

unforeseen large losses through a recapitalization resulting from the conversion of the CoCo 

being triggered. Such a prearranged bail-in therefore decreases the probability of a bailout 

burden falling upon taxpayers. Furthermore, CoCos automatically reduce leverage when it 

matters, i.e. when the bank is in financial distress. This is a more flexible mechanism than 

raising equity capital to reduce financial distress which may be problematic because of the debt 

overhang problem (Myers (1977)). To the extent that interest on Cocos is tax deductible, issuing 

Cocos may be more interesting for bank shareholders than raising equity to meet capital 

requirements. The issuance of a Coco is less likely to be considered as a negative signal about 

future profitability than the issuance of equity to outside investors (Smith (1986)). Another 

advantage of Cocos relative to equity is that they will tend to lower agency costs of free cash 

flow (Jensen 1986) in good times.  The main disadvantage of Cocos relative to equity is that 

they will have higher expected costs of financial distress. This disadvantage can be mitigated 

by designing the Coco in such a way that their risk is minimal. For example Pennacchi et al 

(2014) propose a design that would make Cocos close to risk-free. However, as will be 

discussed below, some of the actual designs of observed Cocobonds don’t make them very 

risky. 

CoCos have received much interest from regulators, academics and practitioners. By September 

2014 total amount of CoCos issued reached to $208 billion dollars through 187 different issues 

(Avdjiev et al. (2015)). Our findings according to Bloomberg data source indicate that this 

amount has reached up to $280 billion dollars (220 billion Euros) through 283 different issues 

by October 2015††. In general, issuance of CoCos has been strongly affected by regulatory and 

                                                           
†† See Figure 3 for the CoCo amount issued on yearly basis 
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tax treatments in different jurisdictions‡‡. No issues have been made by U.S. banks for an 

obvious reason: in the U.S. interest on Cocos is not tax deductible. That the tax treatment of 

contingent capital is an important consideration is confirmed by the fact that only after German 

tax authorities decided to make interest tax deductible in April 2014, German banks started 

issuing Cocos§§. 

Recent academic literature has proposed various CoCo  structures with respect to trigger events 

and levels, as well as conversion features: (Flannery (2005)), (Flannery (2010)), Pennacchi 

(2011), Glasserman and Nouri (2010), Calomeris and Herring (2011), (Bolton and Samama 

(2012)), (Di Girolamo et al. (2012)), McDonald (2013) (Corcuera et al. (2014)) and (Pennacchi 

et al. (2014)), among others..  The goal of the designs is to ensure that the Coco not only avoids 

bailouts, but also avoids death spirals, equity dilution and multiple equilibria when triggers are 

based on market values and avoids the negative side effects of risky debt such as excessive risk 

taking. 

However, the impact of this academic research on the actual design of Cocos has been minimal 

if not non-existent. The fact is that today the most popular Cocos are principal write-down 

bonds (PWD) where the bondholder loses everything when the trigger is hit***. Needless to say 

that this creates incentives to take excessive risk to wipe out Cocos, who, in contrast to normal 

corporate debt, are now securities junior to common stock.  Moreover, regulators have imposed 

regulatory triggers based on risk weighted capital ratios, in spite of their obvious failure to 

predict financial distress during the 2008 crisis (see Pennacchi, Vermaelen and Wolff (2014)). 

Furthermore, as innovative and complex hybrid instruments, CoCos present some significant 

pricing challenges and recent academic literature has proposed various pricing models: a 

structural model based of the balance sheet (Albul et al. (2010); Pennacchi (2010); Cheridito 

and Xu (2013)), a fundamental balance sheet model using conic finance techniques (Madan and 

Schoutens (2011)), a credit and equity derivative pricing model (De Spiegeleer and Schoutens 

(2012)), a credit derivatives model (2011), a Heston process with a Hull-White interest rate (Di 

Girolamo et al. (2012)), abinomial approach (Buergi (2012); Buergi (2013)), a  β-Variance 

Gamma model based on a Levy process (Corcuera et al. (2011)), a closed form pricing under a 

Black-Scholes (BS) setting (Corcuera et al. (2014)) and a Heston-based pricing model (De 

                                                           
‡‡ See Figure 2 in Appendix for the geographic distribution of issuers 
§§ http://bihcapital.com/2014/05/germany-ministry-clears-tax-treatment-of-at1-capital/ 
*** See Figures 4,5 and 6 in the Appendix for the increasing trend of PWD CoCos 

http://bihcapital.com/2014/05/germany-ministry-clears-tax-treatment-of-at1-capital/


4 
 

Spiegeleer et al. (2014)). However, with the exception of Wilkens and Bethke (2014), these 

models have yet to be empirically researched, tested and validated.   

Empirical tests are challenging as many of the models assume non-observable parameters. 

Wilkens and Bethke (2014) test the structural model of Pennacchi (2011), the equity derivatives 

model of De spegeleer and Schoutens (2012) and the credit derivatives model of Serjantov 

(2011). They test the pricing of 3 bonds, two issued by Lloyds Banking Group and one by Credit 

Suisse. They conclude that the equity derivatives model performs best and “leads to good results 

for at least two of the Coco bonds. They also conclude that “given its straightforward 

parametrization, the equity derivatives model seems to be the most promising for practical 

implementation”. That’s why in this paper, we focus on testing further the implications of this 

model using a sample of    x cocobonds issued between 2000 and 2014 by y banks.  We compare 

the predictions of this model with the predictions of the  Merton’s (1974) model to price risky 

debt. In this model equity is a call option to buy the assets of the firm from the bondholders at 

maturity of the debt.  Although this model is designed to value non-convertible bonds, the 

structural models of Cocos mentioned supra (Pennacchi (2010); Albul et al. (2010); Cheridito 

and Xu (2013); Glasserman and Nouri (2012)) all use this basic framework where the value of 

the assets and the volatility of the assets are the fundamental value drivers of the bonds. 

The structure of this paper is as follows. Section 2 offers some information about CoCos’ 

anatomy. Section 3 provides a general pricing framework for CoCos. Section 4 presents some 

pricing approaches. Section 5 gives a brief summary of the data and variables and presents the 

empirical analysis. Finally section 6 provides the results and concludes. 

 

2. Structure of CoCo and its Price Determinants   

A CoCo can be considered as a financial product with two parts: a bond part and an equity part.  

It has an option like embedded feature  that can be activated as the bond part’s life ends by 

reaching a trigger event. This trigger event is defined based on an accounting or a market ratio. 

Once this ratio falls below a predetermined level the automatic conversion will be triggered and 

embedded option will be activated. Activating this option will give birth to the equity part (See 

Figure 1 in Appendix I). This specific feature along with CoCo’s anatomy makes its pricing 

complicated. 
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Studying a CoCo requires some basic knowledge about its anatomy including the type and level 

of the trigger, the conversion level, and the maturity. These elements play a crucial role in 

determining the value of this new hybrid security and in assessing how well its performance 

meets its objectives. 

Maturity   CoCo bond’s maturity is a predefined date stated at issuance. If the conversion does 

not occur during the lifetime of the CoCo the investor is redeemed for the face value of the 

bond. The probability of conversion decreases by getting closer to the maturity date, hence we 

may expect a negative relationship between the CoCo price and remaining days to maturity. To 

detect this relationship we calculated the number of days to maturity τ = T − t. This is a 

dynamic descending measure. 

Trigger The trigger refers to a predefined event that automatically activates the conversion or 

write down mechanism. Such event should be precisely defined and documented in the 

prospectus of banks and specifies the troublesome situations which compel the conversion. 

When structuring a CoCo, the following conditions should be satisfied by the trigger event: 

 Clarity The trigger has to communicate the same message regardless of the jurisdiction of 

the issuer. For this purpose capital ratios, for instance, should be calculated using 

universally accepted and applicable accounting standards. However, one should bear in 

mind that achieving this goal might be difficult since the CoCos issued by banks in different 

jurisdictions mostly fail to meet this criteria. 

 Objectivity The trigger event and conversion process should be known and well 

documented at the issue date. 

 Transparency A trigger as a predefined event should be observable to all investors. Using 

a capital-based trigger is yet far from optimality, since balance sheets do not reflect all the 

details and are published with delay. On the contrary, a market driven measure with its 

forward looking quality is readily available to the market participants. 

 Fixed A trigger should be fixed at the issue date and cannot be changed during the life of 

the contingent convertible. 

 Public The trigger event and the any information which possibly result in a conversion 

should be public information. Any delay to announce such events and leave a huge room 

for speculative incentives. 
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Types of Trigger Events 

In general, four different kinds of trigger event have been defined in the literature. Each trigger 

mechanism has yet its own benefits and drawbacks. 

 Accounting Trigger A Capital-based trigger is used as an objective indicator of the banks 

solvency. An accounting ratio such as the Core Tier 1 ratio (CT1) for instance can be chosen 

as an indicator of the health of the bank. Though access to accounting ratios allows the 

investors to model the conversion probability, such ratios are not as continuously available 

as stock prices and CDS spreads. In addition, financial statements do not always precisely 

reflect reality; for example, Bear Sterns, Lehman Brothers, Wachovia, and Merrill Lynch 

all had regulatory capital ratios far above the minimum level of 8% (De Spiegeleer and 

Schoutens (2012)). However, the capital-based triggers are not subject to market 

manipulation as market-based triggers and they are not associated with the high uncertainty 

resulted from regulatory judgments. 

 Market Trigger A Market-based trigger uses forward looking market data such as share 

prices or CDS spreads as the trigger variable. Such triggers have noteworthy transparency 

which grants the investors a frequent and clear vision about the real time markets’ events. 

This allows them to monitor the movement of the trigger variable and model the conversion 

probability accordingly. Despite their significant benefits, market triggers have a main 

drawback and that is market manipulation which can cause unnecessary triggering. A 

market player who sells a large amount of shares when the share price is already trading 

very close to the trigger level, for example, can spark off a forged conversion. 

 Regulatory or Discretionary Trigger   Considering the non-viability of systemically 

important financial institutions, regulators can decide about the timing and terms of 

conversion. Using such triggers offer regulators a certain degree of flexibility to predict and 

prevent the financial crisis. However, they may yet tend to misjudge the market sentiments 

or delay the pronouncement of a conversion event. On the other hand, from an investor’s 

perspective, regulatory triggers are highly discretionary and very hard to model. Hence, 

using this kind of trigger may adversely affect the marketability of the CoCos. 

 Multi-variate Trigger  As proposed by Flannery (2010) and Group et al. (2009) a multi-

variate trigger appears to be more efficient in activating the alarming system. A multi-

variate trigger should reflect the health of both financial sector (a financial index) and the 

underlying company (capital ratio). The combination of a macro and a micro trigger seems 

to be the optimal solution to the trigger mechanism. 
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Trigger level   The conversion or write down will happen upon reaching a predetermined 

trigger level. Such level is fixed and determined at issuance and does not change during the 

lifetime of the CoCo.  

Conversion Details   Specifying the conversion details are as important as the trigger 

conditions. CoCos’ loss absorption mechanism is activated upon breaching the trigger event by 

either Converting the CoCo to common equity or writing down the face value. 

Conversion Fraction (α) 

The conversion fraction shown by  α is the amount of the face value FV converted or written 

down. The conversion amount is equal to  FV. A CoCo can be converted fully or partially. When  

α = 1, the face value will be fully converted referring to as a “full CoCo”. Some regulatory 

bodies are in favour of full conversion (α = 1) and believe that the full face value of the 

contingent convertibles should be converted into equity to recapitalize the distressed bank. 

While others recommend a conversion structured with  α <  1 that requires only enough CoCos 

to be converted to meet the regulatory capital requirements. 

Conversion Price (𝐂𝐏) and Conversion Ratio (𝐂𝐫) 

The CoCo can be converted into a predefined number of shares. The number of shares 

received per converted bond is the conversion ratio Cr .The conversion price can be calculated 

by dividing the face value by the conversion ratio: CP  = 
αFV

Cr
 

A lower conversion rate reduces the incentive for stock price manipulation, since the number 

of shares that investors receive at conversion is fixed, manipulating prices in order to induce a 

spurious conversion will not be worthy (McDonald (2013)). Hence, a high conversion ratio 

motivates shareholders and managers to prevent conversion as it will result in an excessive 

share price dilution. 

On the other hand, a low conversion price means more shares when conversion occurs. The 

CoCo investors will thus be better off. The existing shareholders are however worse of when 

the conversion price is low. A low conversion price leads to a higher dilution of the existing 

shareholders. Hence, conversion price plays a crucial role in the dynamic behavior of the CoCos 

and their fair value. In general, three different conversion price options are practicable: 

 Conversion Price = Price on Trigger 
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The conversion price can be set equal to the prevailing share price on trigger (CP = S∗). 

Triggers will however breached when the bank has not a solid situation and share prices are  

low. The conversion price defined using this approach will thus bring about a low S∗ . Setting 

a conversion price equal to the market price of the share when the trigger occurs, or relying on 

an average of those share prices observed during a short period after this trigger, the investor 

will have to deal with a high conversion ratio (De Spiegeleer and Schoutens (2012)). The 

existing shareholders will have to bear a heavy dilution. 

 Conversion Price = Price on Issue 

In this case the conversion price is defined equal to the share price of the bank on the issue date 

of the CoCo CP  =  S0  . This setting will correspond to a low conversion ratio. This choice 

might be preferred by the existing shareholders since it would not cause a hefty dilution of  the 

existing shares. 

 

 Conversion Price with a Floor 

This conversion price offer a compromise between the two previous solutions. The share price 

is set equal to the price on the moment the bond gets triggered into conversion, but is not 

allowed to drop below a certain floor SF . Using such a floor, the conversion price becomes: 

CP   =  max(S∗ ;  SF ) 

Regulators have not yet reached any consensus regarding the choice of optimal conversion price 

and debates regarding the best mechanism are still going on. Issuers have thus opted for 

different options setting up their CoCos’ conversion prices. Whilst Lloyds has gone for CP =

S0, Credit Suisse has chosen a conversion price with a floor. 

Risk Free Rate   The present value of the future cash flows generated by a CoCo like any other 

financial product is affected by the risk free rate. 

Face Value  The principal or nominal value will be redeemed if a CoCo is not converted or 

written down during its lifetime. In this case, the principal or face value is redeemed at maturity. 

The investors in CoCos with higher face value are mostly better off when conversion occurs 

since they may end up with more shares. 

Coupon Rate and Frequency A CoCo pays periodic coupons with different rates and 

frequencies. The coupon rates can be fixed, floating or variable tied to a market market 
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reference rate like Libor plus a quoted spread. A CoCo pays frequent coupons during its 

lifetime. The frequency of coupon payments is defined at issuance. An issuer can define the 

coupon payment frequency on quarterly, semiannual or annual bases.  

 

CoCos vs. Convertible Bonds 

Contingent convertibles, also known as CoCo bonds, Cocos or contingent convertible notes, are 

slightly different to regular convertible bonds in that the likelihood of the conversion to equity 

is contingent on a predefined trigger event. Unlike other convertible bonds, they do not have to 

be included in a company's diluted earnings per share until the bonds are eligible for conversion. 

CoCos are issued based on “Too Big to Fail” doctrine. They offer high coupon rates and their 

conversion happens automatically when a trigger event is breached any time before the 

maturity. CoCos are issued with the purpose of recapitalization of distressed banks when raising 

other sources of fund seems to be impossible. On the contrary, convertible bonds are mostly 

issued by small and growth firms and have a low coupon rate. A convertible bond gives the 

holder the right to convert the par amount of the bond for common equity of the issuer at some 

fixed ratio during a particular period. As a result the conversion is likely to happen when the 

stock price is high. A firm issues convertibles to minimize negative investor interpretation of 

its corporate actions. Convertible bond also helps to resolve some conflicts between equity and 

debt holders. 

 

3. General Pricing Approach 

Consider a CoCo with face value FV, coupon ci and maturity T. Define a trigger event as the 

issuer’s stock price falling below S∗. If the stock price stays above S∗ over the entire lifetime of 

CoCo, the CoCo holders get FV at year T. If the stock price hits S∗ at τ, any time before 

maturity  T, CoCo holders get N = Cr  shares of issuer’s equity per one unit of bond. If the 

prevailing stock price on the day that trigger event happens is S∗ , the total value of equity  

shares to the holders will be S∗ × Cr. Suppose that the full amount of face value gets converted 

to the shares of equity with equivalent value. These CoCos are called “full CoCos”. For the full 

CoCos, the conversion price, CP is determined as:  CP =
FV

Cr  
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Similar to Cheridito and Xu (2013) and Cheridito and Xu (2015), we assume that there exists a 

risk neutral probability measure Q under which the CoCo price at time t <  τ  is given by 

CoCopt = Ψt
1 + Ψt

2 + Ψt
3                                                                                                                                    (1)                                

Ψt
1 = ∑ Et

Q
ti>1 [ci e

− ∫ rsds
ti

t 𝟏{τ > ti}] +  ∑ Et
Q

ti>1 [ci e
− ∫ rsds

τ

t
𝛕−ti−1

ti−ti−1
𝟏{ti−1 < τ ≤ ti}]                     (2) 

Ψt
2 = Et

Q
[FV e − ∫ rsds

T

t 𝟏{τ > T}]                                                                                                                        (3) 

Ψt
3 = Et

Q
 [Cr S∗e− ∫ rsds

τ

t 𝟏{τ ≤ T}]                                                                                                                    (4)                                   

Where Ψt
1   is the value of future coupon payments including accrued interest in case  τ occurs 

between two coupon times, Ψt
2 is the value of the principal (face value) and Ψt

3 is the value of 

a possible conversion into equity. 

However, in a more straightforward framework the price of a zero-coupon CoCo under this risk 

neutral probability measure can be calculated as the sum of its discounted future cash flows: 

CoCopt = Et
Q [Cr S∗e− ∫ rsds

τ

t 𝟏{τ ≤ T}] + Et
Q

[FV e − ∫ rsds
T

t 𝟏{τ > T}]                                                     (5)  

where  Et
Q

 denotes the conditional expectation under Q with respect to filtration ℱ.  If we assume 

that the interest rate is constant, it reduces to 

CoCopt = Et
Q

 [Cr S∗e−r(τ−t)𝟏{τ ≤ T}] + Et
Q

[FV e −r(T−t)𝟏{τ > T}]                                              

                = Cr S∗Et
Q[e−r(τ−t)𝟏{τ ≤ T}] + FV Et

Q[e −r(T−t)𝟏{τ > T}]                                                        (6) 

To derive an explicit formula, the cash flow Cr S∗   is assumed to occur at T. As a result, 

CoCopt = e−r(τ−t)( Cr S∗ Et
Q [𝟏{τ ≤ T}]+ FV (1 − Et

Q [𝟏{τ ≤ T}])                                                        (7)    

where  Et
Q

  is the risk neutral probability that trigger is breached. Hence, if substituting 

Cr by FV/CP the general pricing formula can be written as: 

CoCopt = FV e−r(T−t)( Cr S∗ Et
Q [𝟏{τ ≤ T}]+ FV (1 − Et

Q [𝟏{τ ≤ T}])                                                 (8)    

 

4. Pricing Model 

Shortly after introducing CoCos to the market, a number of well-established models were 

extended to price them. Those models however may not be able to fully address the issues 

arising in pricing such sophisticated financial product. Pricing a CoCo is challenging. It is born 
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as a bond which pays periodic coupons till maturity date while it has an embedded option which 

can be automatically activated once the trigger is breached.  Once this happens, the bond is 

converted to common equity of the issuer or its principal value is written down. However, 

CoCo’s risk profile is not either similar to a bond or an equity. As stated by De Spiegeleer and 

Schoutens (2012), CoCo’s structure resembles an insurance contract with a small upside risk 

and a big downside risk. Even though CoCos are performing like a normal bond at the moment, 

investors should not neglect the conversion or write down risk. It seems that investors 

underestimate the downside risks associated with conversion probability. The pricing models, 

hence, need to reflect CoCos characteristics and the risks attached to this iceberg. Despite the 

successful performance of such well-established models in debt and derivatives context, those 

models cannot be expected to price CoCos efficiently. This probable shortcoming highlights 

the need for a  pricing model to be exclusively designed for CoCos. 

This paper aims to find out which pricing approach can more precisely detect the relationship 

between CoCo price and its determinants. For this purpose, we focus on two models based on 

balance sheet data and market data: Merton’s model 1974 to price a risky corporate bond to 

deal with the bond part and Equity Derivatives Model to address the equity part.  Whilst the 

former stresses on impact of the asset value on risky bond price, the latter studies the effect of 

equity as the underlying. 

We believe that both models have great potentials to be further expanded. Hence, in the first 

place it would be interesting to compare the explanatory power of these models. In the second 

step, we check if   the explanatory power can be improved using additional variables. The aim 

is to provide a general insight into CoCo market and how its price reacts to different indicators.   

To the best of our knowledge, the only empirical model testing study is Wilkens and Bethke 

(2014). We use R-squared to explore the fitting ability of these models. We also check if the 

addition of new variables improve the explanatory power of theory induced variables in pricing 

context. Rather than carrying out a full structural estimation of any given model, we rely on 

what these models in general suggest as the main determinants of coco prices. 

 

Structural Model 

The seminal structural model of Merton (1974) has been broadly used by financial economists 

to model the issuers’ assets and liabilities. One of the most recent applications appears to be 
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pricing convertible bonds (Raviv (2004); Pennacchi (2010); Albul et al. (2010); Cheridito and 

Xu (2013); Brigo et al. (2013); Glasserman and Nouri (2012)). The Merton model assumes that 

the firm’s total asset value At follows a log-normal process: 

 dAt = μ At  dt +  σAt  dWt ,        A0 > 0                                                                                                        (9) 

where dWt is a standard Brownian Motion, μ is the mean of return and σ is the asset volatility. 

Hence, the asset value dynamics is 

 dAt

At  
= μ dt +  σ dWt                                                                                                                                           (10) 

In Merton model, debt is a zero coupon bond with face value FV and maturity  T. At maturity, 

if the assets of the firm exceed the face value of its debt (AT > FV), the debt holder will receive 

FV. However, if firm defaults(AT < FV), debt holder will receive AT. 

So the final payoff of a CoCo can be defined as; 

𝐂𝐨𝐂𝐨 𝐏𝐚𝐲𝐨𝐟𝐟 =  ∑ (𝐯𝐚𝐥𝐮𝐞 𝐨𝐟 𝐭𝐡𝐞 𝐬𝐡𝐚𝐫𝐞𝐬 𝐢𝐟 𝐭𝐡𝐞 𝐜𝐨𝐧𝐯𝐞𝐫𝐬𝐢𝐨𝐧 𝐡𝐚𝐩𝐩𝐞𝐧𝐬) 𝐎𝐑 

                                       (𝐯𝐚𝐥𝐮𝐞 𝐨𝐟 𝐭𝐡𝐞 𝐝𝐞𝐛𝐭 𝐢𝐟 𝐭𝐡𝐞 𝐜𝐨𝐧𝐯𝐞𝐫𝐬𝐢𝐨𝐧 𝐧𝐞𝐯𝐞𝐫 𝐡𝐚𝐩𝐩𝐞𝐧𝐬) 

As shown by Sundaresan (2013), Merton model differentiates credit risky debt from risk free 

debt by a put option. 

D(AT ;  T) = min(AT ;  FV) = FV − (FV– AT)+                                                                                                                      (11) 

(Sundaresan, 2013) defines debt and equity values using values of a put  P(AT;  FV;  r;  T − t; σ) 

and a call option C(AT;  FV;  r;  T − t; σ): 

 D(At;  t) =  B(t;  T) P(At;  FV;  r;  T − t; σ)                                                                                                  (12) 

 E(At;  t) =  C(At;  FV;  r;  T − t; σ)                                                                                                                  (13) 

Using a Gaussian cumulative distribution function N(x) =  
1

√2π
∫ e−

y2

2
dyx

∞
  , the corporate debt 

price can be calculated by: 

D(t, T) = At e−δ(T−t)N(−d1) + L B(t, T)N(d2)                                                                                           (14) 

Where 𝛿  is the constant cash flow payout ration, L stands for the leverage, B(t;  T) is the price 

of a risk-less discount bond that promises a payment of $1 at time T,   
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d1 =
ln (

At
L

) + (r − δ +
1
2

σ2)(T − t)

σ√T − t
    ,        d2 = d1 − σ√T − t 

 

 

Equity Derivatives Model 

Equity derivatives models mainly reflect the dependence on the share price, both as an Indicator 

of issuers’ financial health and value transfer at conversion. This method first presented by De 

Spiegeleer and Schoutens (2012). In this approach, a portfolio of equity derivatives is used to 

replicate the cash flow of CoCo. If the replicating portfolio produces the same cash flows as the 

CoCos’, then the cost of replicating portfolio must be the price of CoCo. 

Let’s consider a zero coupon CoCo with face value FV and maturity T which converts into 

equity once the trigger event is breached. At the trigger point, a certain fraction of face value 

αFV is converted and (1 − α)FV will be redeemed. Hence, the final payoff of the CoCo is given 

by: 

CoCo Payoff = {
(1 − α)FV + Cr ST                    τ ≤ T
FV                                                 τ > T 

 

 A CoCo is a combined position of a zero coupon corporate bond and a knock-in forward (KIF):    

Zero Coupon CoCo = (Zero Coupon Corporate Bond )+ (Knock-In Forward(s))    

This decomposed definition of a CoCo makes using a closed form formula possible. However, 

in practice the investor receives shares and not forwards once trigger event occurs. 

A long position in knock-in forward (KIF) is equivalent to a long position in knock-in call (KIC) 

and short position in knock-in put (KIP) Jung (2012). Knock-in Forward is a forward contract 

with knock-in barrier allowing the holder to benefit from favourable price movements in spot  

price up to a limit. 

 

KICT={
ST − CP               if        ST > CP

 0                                   otherwise
                 KIPT={

CP − ST               if        ST < CP

 0                                   otherwise
 

 

KICT = St e−q(T−t) (
S∗

St
)

2(r−q+
1
2σ2)

σ2
N(−d1

′ ) − CPe−r(T−t) (
S∗

St
)

2(r−q−
1
2σ2)

σ2
N(d2

′ )                                       (15)   
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 KIPT = CPe−r(T−t)N(−d2) − St e−q(T−t)N(−d1)                                                                                       (16) 

Where  N(x) = Prob(X ≤ x)   

d1 =
ln (

St
 S∗ 

) + (r − q +
1
2

σ2)T

σ√T − t
  ,    d2 = d1 − σ√T − t 

     d1
′ =

ln (
 S∗ 

St
)+(r−q+

1

2
σ2)T

σ√T−t
  ,     d2

′ = d1
′  − σ√T − t     

As a result the value of a zero coupon CoCo bond can be written as:  

    CoCopt =  e−r(T−t)FV + Cr (KICT − KIPT)                                                                                             (17)   

However, adding coupons change this scenario to some extent. Adding coupons reduces the 

value of a CoCo by a short position in a binary down-and-in option (BDI). Suppose the CoCo 

pays out k coupons with value ci at time ti. On the conversion event, the coupon ci is reduced 

to (1 − α) ci . For every coupon there is a matching BDI option with a maturity corresponding 

to the maturity date ti of each of the coupons. 

CoCo= (Corporate Bond) + (Knock-In Forward(s) - ∑ Binary Down-In Options) 

Following De Spiegeleer and Schoutens (2012), LI and LIU (2014) show that for every coupon 

there exists a Binary Down-In option with a maturity corresponding to the maturity date of each 

of the coupons, and a trigger event which matches the overall conversion trigger of the CoCo. 

As a result, the price at time t of a CoCo, will be reduced by the sum of the values of all binary 

down-and-in calls (BDIC).  

Hence the price of CoCo at time t can be written as: 

CoCopt =  e−r(T−t)FV + Cr (KICT − KIPT) − ∑ BDICii                                                                             (18)   

where   BDICi = ci e
−r(T−t)N(−d1 + σ√T − t) + (

St

 S∗)
2(r−q−

1

2
σ2)

N(d1
′ − σ√T − t)                        (19) 

  

5. Empirical Analysis 

Data and Variables 

In this paper, the empirical analyses are carried out on the data obtained from Bloomberg and 

DataStream for the period 20/11/2009 to 31/03/2015. We exclude CoCos issued by insurance 

companies and other non-bank financial institutions. Though we aimed to use the whole 
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universe of CoCos,  data availability restrained us from doing so. Our data-set is hence limited 

to a sample of 108  CoCos issued by 26 issuers. Despite this limitation, our data-set is still one 

of the most comprehensive ones in CoCo literature. Most studies have merely focused on small 

samples of with only long time series. 

Descriptive Statistics 

Table 1 gives summary statistics for the variables in our sample, a panel which comprises of 

108 CoCos used in the analysis of this paper. 

Table1- Descriptive Statistics 

Variables Mean Stdv Min Max 

cocop   103.6145 15.87695 45.384 188.901 

stckp 74.94423 135.6454 0.02 911.4076 

asst 1113315 531090.5 6383.947 2744000 

r 0.6227 0.9328397 -0.039 7.88 

cpn 7.721581 2.36281 2.875 16.125 

dy 2.166223 2.340222 0 11.3467 

fv 21245.61 51153.88 1 200000 

mtrty 9553.126 4949.213 485 14649 

fl 23.46816 7.038096 10.2649 54.9827 

 

 

Empirical Analysis 

We aim to investigate how the coco price which can be roughly calculated by original Merton 

approach responds to changes in the underlying variables. We run several panel regressions†††. 

Equation (22) shows the relationship between CoCo price (cocopi,t ) as dependent variable, 

asset value (assti,t) and other control variables.‡‡‡ To capture the issuer’s effect we introduce a 

dummy variable (issueri). 

          CoCopt = α + β1assti,t + β2 asstvoli,t + β3ri,t + β4cpni,t + β5mtrtyi,t + β6fvi,t + β7fli,t

+ ∑ γi

i=2

issueri + δi,t                                                                                               (20) 

We also estimate this regression with logarithmic value of dependent and explanatory variables. 

Similarly, for Equity Derivatives Model the relationship between CoCo price (cocopi,t) as 

dependent variable, stock price (stckpi,t ) is estimated using equation (23). 

                                                           
††† See the Appendix for the results. 
‡‡‡  For a short note on the abbreviations used in the following equations, we refer the reader to the Appendix. 
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         CoCopt = α + β1stckpi,t + β2 stckvoli,t + β3ri,t + β4cpni,t + β5mtrtyi,t + β6fvi,t + β7dyi,t

+ ∑ γi

i=2

issueri + δi,t                                                                                                   (21) 

After studying the price sensitivity with respect to theoretical determinants, it is appropriate to 

include variables which indicate coco features, like; issuance pattern, structure and contract 

design. For this purpose, we create a bunch of dummy variables which reflect the CoCos’ 

features. These factors may not have any direct impact on the CoCos’ payoff, but will affect 

the risk and hence investors’ preferences. 

Loss Absorption Mechanism   Coco can be converted into common equity or be written down 

upon reaching the trigger level. Though conversion to common equity might initially be more 

advantageous to the investors, write-down mechanism is more transparent and some fixed 

income investors prefer CoCos with principal write down feature. 

ceconv = {
1         if       coco has common equity conversion
0                                                                     otherwise

 

Coupon Frequency   CoCos are issued with different coupon payment frequencies. Payment 

frequency can be annual, semi-annual, or quarterly; the more frequently a CoCo bond makes 

coupon payments, the higher its price. Testing for the investors preferences regarding the 

coupon payment frequency, we expect that investors prefer the highest frequency coupon 

payment (quarterly). 

qrtcpn = {
1          if       coco has quarterly coupn payment
0                                                                    otherwise

 

Issuer Ownership   As a matter of fact, privately owned entities can be associated with more 

risk. On the other hand, publicly owned issuers might be subject to more undesirable regulations 

and macro level policies. Hence, studying the relationship between coco prices and the state of 

ownership sounds to be interesting. 

prvtown = {
1              if            coco issuer  is privately owned
0                                                                     otherwise

 

CoCo Trigger Level    Investors favour low trigger CoCos since the trigger is less likely to be 

reached. So, we expect a relatively higher yields for high-trigger CoCos than those with lower 

trigger. 

htrig = {
1                 if              coco has a high trigger level
0                                                                    otherwise
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Prospectus   Mostly banks issue CoCos with prospectus to define the general conditions of 

conversion. However, this practice is not followed by all the issuers and some CoCos do not 

have prospectus. 

pros = {
1               if                               coco has prospectus
0                                                                    otherwise

 

Coupon Type CoCos are issued with fixed and floating coupon rates. Owing to the risky 

profile of CoCos, the investors are skeptical to consider this asset class in their portfolios.  

Fixed coupon can expose investors to high interest rate risk, while a floating rate linked to 

some reference interest rate capture the interest rate fluctuations. 

fixcpn = {
1               if                        coco has a fixed coupon
0                                                                    otherwise

 

Using these dummy variables, Table 2 reveals some interesting facts about the CoCos in our data-set.                                                                                                                                                                     

To investigate the effects of these dummies on CoCo prices in both models, we include them in 

equation (22) and (23). 

 

CoCopt = α + β1assti,t + β2 asstvoli,t + β3ri,t + β4cpni,t + β5mtrtyi,t + β6fvi,t + β7fli,t

+ β8ceconvi + β9qrtcpni + β10prvtowni + β12htrigi + β13prosi + β14fixcpni

+ ∑ γi

i=2

issueri + δi,t                                                                                              (22) 

 

 CoCopt = α + β1stckpi,t + β2 stckvoli,t + β3ri,t + β4cpni,t + β5mtrtyi,t + β6fvi,t + β7dyi,t

+ β8ceconvi + β9qrtcpni + β10prvtowni + β12htrigi + β13prosi + β14fixcpni

+ ∑ γi

i=2

issueri + δi,t                                                                                               (23) 

Interestingly, these dummy variables slightly improve the explanatory power of the models and 

are often significantly estimated.  

 

6. Results and Conclusion 

This paper aims to find out which pricing approach can more precisely detect the relationship 

between CoCo price and its determinants. Here, we focus on two models based on balance sheet 

data and market data: Merton’s model 1974 to price a risky corporate bond to deal with the 
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bond part and Equity Derivatives Model to address the equity part.  Whilst the former stresses 

on impact of the asset value on risky bond price, the latter studies the effect of equity as the 

underlying. 

We use a panel of 108 CoCos and not only an individual issue, to obtain broad and not specific 

results. The aim is to provide a general insight into CoCo market and how its price reacts to 

different indicators.   

We believe that both models have great potentials to be further expanded. Hence, in the first 

place it would be interesting to compare the explanatory power of these models. In the second 

step, we check if   the explanatory power can be improved using additional variables. 

Comparing R2s  in panel (1) of Table 4 and 5 shows that the explanatory power of both models 

are high and almost equal to 76 percent for CoCos which have equity conversion loss absorption 

mechanism. However, comparing panel (2) of these tables shows that Merton model 

outperforms equity derivative model for CoCos with principal write down. 

The coefficients mostly appear to be significantly estimated. The estimated coefficients of asset 

value  𝑎𝑠𝑠𝑡𝑖,𝑡 and stock price 𝑠𝑡𝑐𝑘𝑝𝑖,𝑡 in Table 4 and 5 column (1) have positive signs which 

indicates CoCo prices go up as these two explanatory variables increase. Columns (2) in both 

tables show the result corrected for heteroscedasticity and auto-correlation. Columns (3) 

presents the result when dependent variable 𝑐𝑜𝑐𝑜𝑝𝑖,𝑡, independent variables 𝑎𝑠𝑠𝑡𝑖,𝑡 and 

 𝑠𝑡𝑐𝑘𝑝𝑖,𝑡 and face value 𝑓𝑣𝑖,𝑡 represent the log(variable).  Columns (4) and (5) report the 

regression results for equations 22 and 23. Comparing R2s in panels (1) and (2) of Table 4 and 

5 show that the explanatory power can be only slightly improved using additional dummy 

variables. 

Table 6 presents the regression results for a sample of all 38 CoCo bonds issued by Lloyds 

during our research period. All these CoCos have conversion to common equity mechanism. 

The R2s are almost 10 percent higher than those reported in Tables 4 and 5. However, 

comparing R2s in panel (A) and (B) shows that the explanatory power of both models are high 

and around 82 percent. Columns (1) to (5) are defined the same as Tables 4 and 5. The results 

also indicate that adding new variables in form of dummies can only slightly improve the 

explanatory power of both models for about less than 1%. In the same vein as Ericsson et al. 

(2009), we conclude those variables with significant estimated coefficients are important 

determinants of CoCo prices. 
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APPENDIX I 

               

 

 

Table2-  Variables Description and Abbreviation List 

Variable   

 
Description 

asst Asset Value Market Value of Equity + Book Value of The total Debt as reported on the 

Balance Sheet. 

 

Market Value 

of Equity 

 

      --- outstanding share ×  present value of equity 

Shares 

Outstanding 

      --- All the shares of a corporation that have been authorized, issued, purchased, 

and held by investors as of period end date. 

 

asstvol Asset 

Volatility§§§ 

 

Stock volatility   
market value of equity

market value of equity + book value of long term debt +
1
2

short term debt 
 

 
 

Short Term 

Debt 

 

     --- Includes bank overdrafts, short-term debts and borrowings, repurchase 

agreements (repos) and reverse repos, short-term portion of long-term 

borrowings, current obligations under capital (finance)leases, current portion 

of hire purchase creditors, trust receipts, bills payable, bills of exchange, 

bankers acceptances, interest bearing loans, and short term mandatory 

redeemable preferred stock. Net with unamortized premium or discount on 

debt and may include fair value adjustments of embedded derivatives. 

 

Long Term 

Debt 

 

     --- All interest-bearing financial obligations that are not due within a year. 

Includes convertible, redeemable, retractable debentures, bonds, loans, 

mortgage debts, sinking funds, and long-term bank overdrafts. Excludes 

short-term portion of long term debt, pension obligations, deferred tax 

liabilities and preferred equity. Includes subordinated capital notes. Includes 

long term hire purchase and finance lease obligations 

   

r Risk-Free 

Interest Rate 

 

Daily risk free interest rate obtained from DATASTREAM 

cpn CoCo 

Coupon Rate 

 

Interest rate paid to CoCo investors with different frequencies 

 

mtrty Days to 

Maturity 

 

Dynamic descending number of days to maturity date (Date the principal of 

a security is due and payable.) Calculated based on market data 

fv Face Value 

 

Face Value/ Par Amount  of CoCo obtained from  Bloomberg 

fl Financial 

Leverage 

 

Measures the average assets to average equity. Calculated as: Average Total 

Assets / Average Total Common Equity. Note:  Average is the average of 

the beginning period balance and the ending same period balance. Obtained 

from Bloomberg 

 

cocop 

 

CoCo Price 

 

 

Daily CoCo price in percentage obtained from Bloomberg 

                                                           
§§§ See Correia, Kang & Richardson (2014) for a general overview of asset volatility measures 
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Cont. Table3- Variables Description and Abbreviation List 

Variable   

 

Description 

stckp Stock Price 

 
Daily stock price in Euro obtained from Bloomberg 

stckpvol Stock Price 

Volatility 

 

Historical standard deviation of daily stock prices. 

dy  Dividend 

Yield 

 

Indication of the income generated by a share of stock. It is calculated by 

dividing Dividend Per Share, as disclosed on the income statement, by the 

Last Price.   

 
ceconv 

 

Common 

Equity 

Conversion  

 

Dummy Variable 

qrtcpn Quarterly 

Coupon  

 

Dummy Variable 

fixcpn Fixed Coupon 

Rate 

 

Dummy Variable 

pros Prospectus 

 
Dummy Variable 

prvtown Private 

Ownership 

 

Dummy Variable 

htrig High Trigger Dummy Variable 

 
 

  

 

 

 

 

Table3- CoCos with Different Contract Design   

Variable 

 

Percentage 

fixed coupon 34% 

quarterly coupon 23% 

conversion to common equity 55% 

prospectus 66% 

private ownership 37% 

High trigger 21% 
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Table4- Morton’s Model Determinants of CoCo Bond Prices 

 

For a panel of 108 CoCos we estimate the following regression:   CoCopt = α + β1assti,t + β2 asstvoli,t +

β3ri,t + β4cpni,t + β5mtrtyi,t + β6fvi,t + β7lvrgi,t + ∑ γii=2 issueri + δi,t .  Panel (1) represents the result for 

CoCo bonds with conversion to common equity, where Panel (2) shows the results for written down loss absorption 

mechanism. In each panel, first column shows the result for the above regression. Second column shows the results 

after correcting for heteroscedasticity and auto-correlation. Third column represents the results when CoCo price, 

asset value and CoCo face value are reported in log. Fourth and fifth columns show the results with the dummies 

constructed to reflect CoCos’ specific features (equation 22). Results in fifth column are corrected for 

heteroscedasticity and auto-correlation. 

 

Panel (1) 

Conversion to Common Equity (ceconv=1) 

 (1) (2) (3) (4) (5) 

asst 0.0004437 0.0004437 0.196917 0.0004415 0.0004415 

asstvol  -2.239735 -2.239735 -0.0203213 -2.181207 -2.181207 

r -44.58557 -44.58557 -0.4305308 -44.34771 -44.34771 

cpn 5.182849 5.182849 0.0457371   5.421185 5.421185 

mtrty -0.0004688 -0.0004688 -0.00000374 -0.0006737 -0.0006737 

fv -0.0001142    -0.0001142    -0.0028034 -0.0001206   -0.0001206   

fl 0.9525085 0.9525085 0.007161 0.9901559   0.9901559   

qrtcpn    1.055462    1.055462    

fixcpn    -6.057206   -6.057206   

pros     0.8384115 0.8384115 

prvown    -15.25048 -15.25048 

htrig    -12.72319 -12.72319 

Issuer Dummy Yes Yes Yes Yes Yes 

R² 76.32% 76.32% 76.44% 76.93% 76.93% 

Number of obs = 45562 

Panel (2) 

  Write down (ceconv=0) 

 (1) (2) (3) (4) (5) 

asst 0.0008146 0.0008146 0.2503802 0.0008161 0.0008161 

asstvol  -0.4513738 -0.4513738 -0.0080182 -1.441279 -1.441279 

r -13.537 -13.537 -0.1625603 -14.57118 -14.57118 

cpn 3.979078 3.979078 0.0455477 4.069907 4.069907 

mtrty -0.0014162 -0.0014162 -0.0000133 -0.0008421 -0.0008421 

fv -0.00000625 -0.00000625 0.0411716 -0.0000108 -0.0000108 

fl -0.5798784 -0.5798784 -0.0061539 -0.6341679 -0.6341679 

qrtcpn    22.72919 86.18821 

fixcpn    -1.466055 -1.466055 

pros    2.667461 2.667461 

prvown    -11.77818 -11.77818 

htrig    26.74691 90.20594 

Issuer Dummy Yes Yes Yes Yes Yes 

R² 57.29% 57.29% 57.40% 58.66% 58.66% 

Number of obs = 14,668 
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Table5- Equity Derivatives Model Determinants of CoCo Bond Prices 

 

For a panel of 108 CoCos we estimate the following regression:   CoCopt = α + β1stckpi,t + β2 stckvoli,t +

β3ri,t + β4cpni,t + β5mtrtyi,t + β6fvi,t + β7dyi,t + ∑ γii=2 issueri + δi,t. Panel (1) represents the result for CoCo 

bonds with conversion to common equity, where Panel (2) shows the results for written down loss absorption 

mechanism. In each panel, first column shows the result for the above regression. Second column shows the results 

after correcting for heteroscedasticity and auto-correlation. Third column represents the results when CoCo price, 

asset value and CoCo face value are reported in log. Fourth and fifth columns show the results with the dummies 

constructed to reflect CoCos’ specific features (equation 23). Results in fifth column are corrected for 

heteroscedasticity and auto-correlation. 

 

Panel (1) 

Conversion to Common Equity (ceconv=1) 

 (1) (2) (3) (4) (5) 

stckp 0.2818287 0.2818287 0.2026515 0.2792183 0.2792183 

stckvol  -1.309216 -1.309216 -0.0075879 -1.038504 -1.038504 

r -44.03326 -44.03326 -0.3752251 -43.74462 -43.74462 

cpn 5.179948 5.179948 0.0456722 5.407793 5.407793 

mtrty -0.0004575 -.0004575 -0.00000366 -0.0006546 -0.0006546 

fv -0.0001114 -.0001114 -0.0024115 -.0001169 -0.0001169 

dy -1.035935 -1.035935 -0.0109597 -1.000322 -1.000322 

qrtcpn    1.038684 1.038684 

fixcpn    -5.818607 -5.818607 

pros    0.8907816 0.8907816 

prvown    -3.641402 0 

htrig    -23.45758 -230.8124 

Issuer Dummy Yes Yes Yes Yes Yes 

R² 76.50% 76.50% 78.34% 77.08% 77.10% 

Number of obs = 45,562 

 Panel (2) 

  Write down (ceconv=0) 

 (1) (2) (3) (4) (5) 

stckp 0.0376577 0.0376577 0.2092766 .0317851   0.0317851 

stckvol  -0.6772775 -0.6772775 -0.0079447 -1.417903 -1.417903 

r -14.00819 -14.00819   -0.2069704   -9.676456   -9.676456 

cpn    3.067509       3.067509    0.0376818 3.493515 3.493515 

mtrty -0.0015095 -0.0015095 -0.0000138   -.0061871 -0.0061871 

fv 0.00000190 0.00000190 0.0354828 -0.0000000115 -0.0000000115 

dy 1.351008 1.351008 0.0175775 1.235887 1.235887 

qrtcpn    24.30349   171.7174 

fixcpn    -3.540772 -3.540772 

pros    3.783609   3.783609 

prvown    -50.74276   -54.35012 

htrig      -2.96331 144.4506 

Issuer Dummy Yes Yes Yes Yes Yes 

R² 40.50% 40.50% 56.11% 44.31% 44.31% 
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Number of obs = 14,666 

 

Table6- Model Determinants of CoCo Bond Prices 

 

For a panel of 38 CoCos issued by Lloyds during we estimate the regression results for Merton and Equity 

Derivatives Models. 

Panel (A): First column shows the estimated results for CoCopt = α + β1assti,t + β2 asstvoli,t + β3ri,t +

β4cpni,t + β5mtrtyi,t + β6fvi,t + β7fvi,t + δi,t. Second column shows the results after correcting for 

heteroscedasticity and auto-correlation. Third column represents the results when CoCo price, asset value and 

CoCo face value are reported in log. Fourth and fifth columns show the results with the dummies constructed to 

reflect CoCos’ specific features (equation 22 without issuer dummy). Results in fifth column are corrected for 

heteroscedasticity and auto-correlation. 

Panel (B): First column shows the estimated results for CoCopt = α + β1stckpi,t + β2 stckvoli,t + β3ri,t +

β4cpni,t + β5mtrtyi,t + β6fvi,t + β7dyi,t + δi,t. Second column shows the results after correcting for 

heteroscedasticity and auto-correlation. Third column represents the results when CoCo price, asset value and 

CoCo face value are reported in log. Fourth and fifth columns show the results with the dummies constructed to 

reflect CoCos’ specific features (equation 23 without issuer dummy). Results in fifth column are corrected for 

heteroscedasticity and auto-correlation. 

 

Panel (A) 

                                                                      Merton Model                                Number of obs  = 40713 

 (1) (2) (3) (4) (5) 

asst 0.000243 0.000243 0.1221572 0.0002399 0.0002399 

asstvol  -1000.224 -1000.224 -6.409178 -1454.667 -1454.667 

r -159.0826 -159.0826 -1.556392 -162.2269 -162.2269 

cpn 4.964038 4.964038 0.0437992 5.224215 5.224215 

mtrty 0.00000758 0.00000758 0.000000309 0.0001922 0.0001922 

fv -0.0001476 -0.0001476 -0.0043034 -0.0001438 -0.0001438 

fl 0.6235227 0.6235227 0.0067882 0.5285971 0.5285971 

qrtcpn    9.452844 9.452844 

fixcpn    1.527502 1.527502 

pros     2.093306 2.093306 

prvown    9.580378      111.5766 

htrig    0 101.9962 

R² 81.54% 81.54% 82.30% 82.32% 82.32% 

Number of obs = 40713 

Panel (B) 

Equity Derivatives Model 

 (1) (2) (3) (4) (5) 

stckp 0.1554558 0.1554558 0.1207647 0.1537246 0.1537246 

stckvol  -173.3611 -173.3611 -0.6090765 -294.8967 -294.8967 

r -158.8421 -158.8421 -1.471582 -161.8855 -161.8855 

cpn 4.966833 4.966833 0.0437677 5.227786 5.227786 

mtrty 0.00000488 0.00000488 -0.0000000117 0.0002027 0.0002027 

fv -0.0001488 -0.0001488 -0.0042604 -0.0001449 -0.0001449 

dy -1.429266 -1.429266 -0.014336 -1.428205 -1.428205 

qrtcpn    9.492214 9.492214 

fixcpn    1.788954 1.788954 

pros    2.102904 2.102904 

prvown    8.786352 123.4798 

htrig    0 114.6934 
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R² 82.02% 82.02% 83.01% 82.75% 82.76% 

Number of obs = 40713 

 

 

 

Figure1- CoCo’s Loss Absorption Mechanism 

 

 

 

 

 

 

 

 

 

 

 

 

Figure2- Origins of CoCo issuers in March 2015                                                                                       

Source: Bloomberg, Authors Computation 
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   Figure3- CoCo issuance in Billion Euro during Nov 2009- Nov 2015. By early December 2015       

   total amount of issued CoCos reached up to bn220 Euro through 283 issues. 

  Source: Bloomberg, Authors Computation 

 

 

 

Figure4- Changes in CoCo’s Loss Absorption Mechanism for European Issuers Nov2009- 

Mar2015                                                             Source: Barclay’s CoCo Handbook Vol.7, Authors Computation 
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Figure5- Changes in CoCo’s Loss Absorption Mechanism for European Issuers  During 

Nov2009- Mar2015                                         Source: Barclay’s CoCo Handbook Vol.7, Authors Computation 

 

 

 

Figure6- Trend of CoCo’s Loss Absorption Mechanism for 108 CoCos Nov2009- Mar2015       

Source: Bloomberg, Authors Computation 
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Table7- Brief Overview of CoCos in Our Sample    

Issuer Name Security Name Country Issue Date coupon 
Loss 

Absorption 
Amount Issued 

Aareal Bank AG AARB 7 5/8 11/29/49 GERMANY 20/11/2014 7,625 TPWD 299990790 

Banco Bilbao Vizcaya Argentaria SA BBVASM 7 12/29/49 SPAIN 19/02/2014 7 EC 1500296259 

Banco Bilbao Vizcaya Argentaria SA BBVASM 9 05/29/49 SPAIN 09/05/2013 9 EC 1144200000 

Banco Popular Espanol SA POPSM 8 1/4 04/29/49 SPAIN 12/02/2015 11,5 EC 749965013,7 

Banco Santander SA SANTAN 6 1/4 09/11/49 SPAIN 11/09/2014 6,25 EC 1499950704 

Banco Santander SA SANTAN 6 1/4 03/12/49 SPAIN 12/03/2014 6,25 EC 1499639904 

Banco Santander SA SANTAN 6 3/8 05/29/49 SPAIN 19/05/2014 6,375 EC 1094100000 

Bank of China Ltd BCHINA 6 3/4 10/31/49 CHINA 23/10/2014 6,75 EC 5161737042 

Bank of Ireland BKIR 10 07/30/16 IRELAND 15/01/2013 10 EC 999991650 

Banque Cantonale de Geneve BCG 2 7/8 07/29/49 SWITZERLAND 04/07/2014 2,875 PPWD 90479535,6 

Barclays Bank PLC BACR 7 5/8 11/21/22 BRITAIN 21/11/2012 7,625 PPWD 2338800000 

Barclays Bank PLC BACR 7 3/4 04/10/23 BRITAIN 10/04/2013 7,75 PPWD 765500000 

Barclays PLC BACR 8 1/4 12/29/49 BRITAIN 20/11/2013 8,25 EC 1488200000 

Barclays PLC BACR 6 5/8 06/29/49 BRITAIN 17/06/2014 6,625 EC 894413535 

Barclays PLC BACR 8 12/15/49 BRITAIN 10/12/2013 8 EC 1000078785 

Barclays PLC BACR 6 1/2 06/15/49 BRITAIN 17/06/2014 6,5 EC 1076729337 

Barclays PLC BACR 7 06/15/49 BRITAIN 17/06/2014 7 EC 873763284 

Credit Agricole SA ACAFP 7 7/8 01/29/49 FRANCE 23/01/2014 7,875 TPWD 1279775000 

Credit Agricole SA ACAFP 6 5/8 09/29/49 FRANCE 08/09/2014 6,625 TPWD 966500000 

Credit Agricole SA ACAFP 6 1/2 04/29/49 FRANCE 08/04/2014 6,5 TPWD 999926832 

Credit Agricole SA ACAFP 7 1/2 04/29/49 FRANCE 08/04/2014 7,5 TPWD 606585120 

Credit Agricole SA ACAFP 8 1/8 09/19/33 FRANCE 19/09/2013 8,125 PPWD 740000000 

Credit Agricole SA ACAFP 6 5/8 09/29/49 FRANCE 18/09/2014 6,625 TPWD 967375000 

Credit Agricole SA ACAFP 7 7/8 01/29/49 FRANCE 23/01/2014 7,875 TPWD 1279775000 

Credit Agricole SA ACAFP 8 1/8 09/19/33 FRANCE 19/09/2013 8,125 PPWD 740000000 

Credit Suisse AG CS 5 3/4 09/18/25 SWITZERLAND 18/09/2013 5,75 PPWD 1249982336 

Credit Suisse AG CS 6 1/2 08/08/23 SWITZERLAND 08/08/2013 6,5 PPWD 1866750000 

Credit Suisse AG CS 6 1/2 08/08/23 SWITZERLAND 08/08/2013 6,5 PPWD 1866750000 

Credit Suisse Group AG CS 6 1/4 12/29/49 SWITZERLAND 18/06/2014 6,25 PPWD 1842000000 

Credit Suisse Group AG CS 7 1/2 12/29/49 SWITZERLAND 11/12/2013 7,5 PPWD 1630350000 

Credit Suisse Group AG CS 6 1/4 12/29/49 SWITZERLAND 18/06/2014 6,25 PPWD 1842000000 

Credit Suisse Group AG CS 7 1/2 12/29/49 SWITZERLAND 11/12/2013 7,5 PPWD 1630350000 

Credit Suisse Group AG CS 6 09/29/49 SWITZERLAND 04/09/2013 6 PPWD 234590515 

Danske Bank A/S DANBNK 5 3/4 10/31/49 DENMARK 12/03/2014 5,75 TPWD 749819952 

Deutsche Bank AG DB 7 1/2 12/29/49 GERMANY 21/11/2014 7,5 TPWD 1210650000 

Deutsche Bank AG DB 6 1/4 05/29/49 GERMANY 27/05/2014 6,25 TPWD 918000000 

Deutsche Bank AG DB 6 05/31/49 GERMANY 27/05/2014 6 TPWD 1749928320 

Deutsche Bank AG DB 7 1/8 05/30/49 GERMANY 27/05/2014 7,125 TPWD 801252432 

HSBC Holdings PLC HSBC 6 3/8 12/29/49 BRITAIN 17/09/2014 6,375 EC 1737000000 

HSBC Holdings PLC HSBC 5 5/8 12/29/49 BRITAIN 17/09/2014 5,625 EC 1158000000 
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Issuer Name 

 

 

Security Name 

 

Country Issue Date coupon 
Loss 

Absorption 

Amount  

Issued 

HSBC Holdings PLC HSBC 5 1/4 12/29/49 BRITAIN 17/09/2014 5,25 EC 1499764400 

Hellenic Bank PCL HBCY 10 10/29/49 CYPRUS 31/10/2013 10 EC 128080205,6 

Industrial & Commercial Bank of China  ICBCAS 6 12/29/49 CHINA 10/12/2014 6 EC 2366406000 

Industrial & Commercial Bank of China  ICBCAS 6 12/29/49 CHINA 10/12/2014 6 EC 1563977043 

Industrial & Commercial Bank of China  ICBCAS 6 12/29/49 CHINA 10/12/2014 6 EC 600197832 

Industrial & Commercial Bank of China  ICBCAS 6 12/29/49 CHINA 10/12/2014 6 EC 2366406000 

Intesa Sanpaolo SpA ISPIM 9 1/2 10/29/49 ITALY 01/10/2010 9,5 TPWD 996439671 

Julius Baer Group Ltd BAERVX 4 1/4 06/29/49 SWITZERLAND 05/06/2014 4,25 PPWD 287543404,6 

Julius Baer Group Ltd BAERVX 5 3/8 03/29/49 SWITZERLAND 18/09/2012 5,375 PPWD 206306773,2 

KBC Bank NV KBC 8 01/25/23 BELGIUM 25/01/2013 8 PPWD 742800000 

KBC Groep NV KBCBB 5 5/8 03/29/49 BELGIUM 19/03/2014 5,625 TPWD 1399644352 

LBG Capital No.1 PLC LLOYDS 11.04 03/19/20 BRITAIN 01/12/2009 11,04 EC 810721125 

LBG Capital No.1 PLC LLOYDS 8 12/29/49 BRITAIN 15/12/2009 8 EC 866944344 

LBG Capital No.1 PLC LLOYDS 7.5884 05/12/20 BRITAIN 01/12/2009 7,5884 EC 806388375 

LBG Capital No.1 PLC LLOYDS 7 7/8 11/01/20 BRITAIN 10/12/2009 7,875 EC 670035352,8 

LBG Capital No.1 PLC LLOYDS 7 5/8 10/14/20 BRITAIN 01/12/2009 7,625 EC 226161600 

LBG Capital No.1 PLC LLOYDS 6.439 05/23/20 BRITAIN 01/12/2009 6,439 EC 710491500 

LBG Capital No.1 PLC LLOYDS 7.975 09/15/24 BRITAIN 01/12/2009 7,975 EC 112379212,5 

LBG Capital No.1 PLC LLOYDS 7 3/8 03/12/20 BRITAIN 01/12/2009 7,375 EC 94732862,5 

LBG Capital No.1 PLC LLOYDS 7.869 08/25/20 BRITAIN 01/12/2009 7,869 EC 657052262,5 

LBG Capital No.1 PLC LLOYDS 0 03/12/20 BRITAIN 01/12/2009 3,183 EC 53037563,75 

LBG Capital No.1 PLC LLOYDS 7.8673 12/17/19 BRITAIN 01/12/2009 7,8673 EC 364577062,5 

LBG Capital No.1 PLC LLOYDS 7 7/8 11/01/20 BRITAIN 10/12/2009 7,875 EC 670035352,8 

LBG Capital No.1 PLC LLOYDS 8 1/8 12/15/19 BRITAIN 01/12/2009 8,125 EC 4466495,5 

LBG Capital No.2 PLC LLOYDS 6.385 05/12/20 BRITAIN 01/12/2009 6,385 EC 661924950 

LBG Capital No.2 PLC LLOYDS 15 12/21/19 BRITAIN 01/12/2009 15 EC 853611375 

LBG Capital No.2 PLC LLOYDS 11 7/8 09/01/24 BRITAIN 01/12/2009 11,875 EC 38843965 

LBG Capital No.2 PLC LLOYDS 7 7/8 03/19/20 BRITAIN 19/03/2010 7,875 EC 301240899,8 

LBG Capital No.2 PLC LLOYDS 15 01/22/29 BRITAIN 01/12/2009 15 EC 74720062,5 

LBG Capital No.2 PLC LLOYDS 9.334 02/07/20 BRITAIN 01/12/2009 9,334 EC 228569787,5 

LBG Capital No.2 PLC LLOYDS 15 12/21/19 BRITAIN 01/12/2009 15 EC 486504887,5 

LBG Capital No.2 PLC LLOYDS 8 7/8 02/07/20 BRITAIN 01/12/2009 8,875 EC 125324462,5 

LBG Capital No.2 PLC LLOYDS 9 12/15/19 BRITAIN 01/12/2009 9 EC 106520725 

LBG Capital No.2 PLC LLOYDS 14 1/2 01/30/22 BRITAIN 01/12/2009 14,5 EC 87491075 

LBG Capital No.2 PLC LLOYDS 16 1/8 12/10/24 BRITAIN 01/12/2009 16,125 EC 67559100 

LBG Capital No.2 PLC LLOYDS 10 1/2 09/29/23 BRITAIN 01/12/2009 10,5 EC 75697250 

LBG Capital No.2 PLC LLOYDS 9 7/8 02/10/23 BRITAIN 01/12/2009 9,875 EC 63198326,25 

LBG Capital No.2 PLC LLOYDS 11 1/8 11/04/20 BRITAIN 01/12/2009 11,125 EC 42494472,5 

LBG Capital No.2 PLC LLOYDS 12 3/4 08/10/20 BRITAIN 01/12/2009 12,75 EC 63022101,25 

LBG Capital No.2 PLC LLOYDS 9 1/8 07/15/20 BRITAIN 01/12/2009 9,125 EC 162528475 

LBG Capital No.2 PLC LLOYDS 8 1/2 06/07/32 BRITAIN 01/12/2009 8,5 EC 114873525 

LBG Capital No.2 PLC LLOYDS 11 1/4 09/14/23 BRITAIN 01/12/2009 11,25 EC 104724687,5 
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Issuer Name  

 

Security Name Country Issue Date coupon 
Loss 

Absorption 
Amount Issued 

LBG Capital No.2 PLC LLOYDS 7 5/8 12/09/19 BRITAIN 01/12/2009 7,625 EC 166747275 

LBG Capital No.2 PLC LLOYDS 9 07/15/29 BRITAIN 01/12/2009 9 EC 118312562,5 

Lloyds Banking Group PLC LLOYDS 7 1/2 04/30/49 BRITAIN 07/04/2014 7,5 EC 1219232500 

Lloyds Banking Group PLC LLOYDS 7 12/29/49 BRITAIN 01/04/2014 7 EC 1785994162 

Lloyds Banking Group PLC LLOYDS 7 5/8 12/29/49 BRITAIN 01/04/2014 7,625 EC 1802408617 

Lloyds Banking Group PLC LLOYDS 6 3/8 06/27/49 BRITAIN 01/04/2014 6,375 EC 749934054 

Lloyds Banking Group PLC LLOYDS 7 7/8 12/29/49 BRITAIN 01/04/2014 7,875 EC 904599528 

Nordea Bank AB NDASS 5 1/2 09/29/49 SWEDEN 23/09/2014 5,5 TPWD 778300000 

Nordea Bank AB NDASS 6 1/8 12/29/49 SWEDEN 23/09/2014 6,125 TPWD 389150000 

Nordea Bank AB NDASS 6 1/8 12/29/49 SWEDEN 23/09/2014 6,125 TPWD 389150000 

Nordea Bank AB NDASS 5 1/2 09/29/49 SWEDEN 23/09/2014 5,5 TPWD 778300000 

Oberbank AG OBERBK 6 12/29/49 AUSTRIA 16/12/2014 6 PPWD 19993826,16 

Permanent TSB PLC IPMID 10 07/28/16 IRELAND 28/07/2012 10 EC 398114499 

Skandinaviska Enskilda Banken AB SEB 5 3/4 11/29/49 SWEDEN 13/11/2014 5,75 TPWD 882530000 

Societe Generale SA SOCGEN 6 10/27/49 FRANCE 25/06/2014 6 TPWD 1099950000 

Societe Generale SA SOCGEN 7 7/8 12/29/49 FRANCE 18/12/2013 7,875 TPWD 1272250000 

Societe Generale SA SOCGEN 6 3/4 04/07/49 FRANCE 07/04/2014 6,75 TPWD 1000047252 

Societe Generale SA SOCGEN 8 1/4 09/29/49 FRANCE 06/09/2013 8,25 TPWD 948625000 

Societe Generale SA SOCGEN 7 7/8 12/29/49 FRANCE 18/12/2013 7,875 TPWD 1272250000 

Societe Generale SA SOCGEN 6 10/27/49 FRANCE 25/06/2014 6 TPWD 1099950000 

UBS AG UBS 5 1/8 05/15/24 SWITZERLAND 15/05/2014 5,125 PPWD 1824000000 

UBS AG UBS 4 3/4 05/22/23 SWITZERLAND 22/05/2013 4,75 PPWD 1166100000 

UBS AG UBS 4 3/4 02/12/26 SWITZERLAND 13/02/2014 4,75 PPWD 1999877110 

UniCredit SpA UCGIM 8 04/03/49 ITALY 03/04/2014 8 TPWD 911000000 

UniCredit SpA UCGIM 6 3/4 09/29/49 ITALY 10/09/2014 6,75 TPWD 1000026269 

UniCredit SpA UCGIM 9 3/8 07/29/49 ITALY 21/07/2010 9,375 TPWD 499960280 

    Data Source: Bloomberg 

 

  

 

 

 
 

 

 
 

 

 

 

 

 

 

 

 

 


