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Abstract

A contingent capital bond (CCB) is a subordinated security that converts to common shares
when a predetermined trigger is breached. The 2008 financial crisis and the Basel III motivate
the issuance of CCBs, aiming to mitigate the too-big-to-fail problem in financial distress and
to resolve financial institutions by bailing in with the firm’s own capital rather than a bailing
out using the taxpayers’ money.

Within the structural modelling framework, we consider the pricing of CCBs with an affine
geometric Brownian motion by assuming that coupon payments have impact on the asset value
dynamics. We extend the capital structure into four tranches including deposits, equity, and
senior and subordinated bonds, and calibrate the model to Canadian banking data. Under
infinite maturity, we derive a closed-form formula to price CCBs. Regulatory suggestions can
be made based on our model in the design of conversion terms in recognition to the creditor-
claim seniority and to ensure that equity investors are not rewarded for poor performance.
Under the finite-maturity case, the term structures of CCBs are investigated by applying Monte
Carlo simulation.

When the conversion price is based on the contemporary market stock price (as it tends
to be in practice), CCB investors may have incentives to short the firm’s stock to depress the
market stock price and earn favourable returns from possible future conversion. Continuing
with the structural model, we allow for a deviation between the stock’s fundamental value and
market value and use it to analyze the CCB investors’ incentives to short. We discuss three
kinds of market-based conversion prices and find that directly using the contemporary market
stock price could tempt manipulations. However, adding a floor to the contemporary market
stock price or using the trailing average instead would curb the manipulation incentives.

Among the issuances of CCBs, one noticeable characteristic is that regulators retain the
right to force the conversion in view of the issuing firm’s solvency prospects and the economic
stability. In an intensity-model based approach, we incorporate regulatory discretion into the
pricing model and therefore manage to quantify the impact of regulatory uncertainty on the cost
of CCBs. Reasonable intervals for conversion terms are also detected under the regulatory trig-
ger. Two categories of intensity functions are considered to distinguish regulators’ behaviours
towards non-systemically important and too-big-to-fail financial institutions. In general, the
CCBs issued by too-big-to-fail financial institutions are more expensive than those issued by
non-systemically important financial institutions due to the feature that conversion is sure to
happen before liquidation.

Keywords: Contingent capital bond, structural model, manipulation incentives, intensity
model, regulatory discretion.
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Chapter 1

Introduction

1.1 Background

The recent financial crisis brings up an important question — what should policymakers do
when faced with the potential failure of a large bank? In 2008 officials had to choose between
taxpayer bail-outs or systemic financial collapse (Calello and Ervin [2]]).

There were a number of taxpayer bail-outs in the 2008 financial crisis. Examples include
the Federal Reserve seizing control of Fannie Mae and Freddie Mac by pledging a 200 billion
dollars cash injection; the government bailed out American International Group Inc. (AIG)
with 85 billion dollars and provided financial institutions with various forms of financing
through programs such as the Troubled Asset Relief Program (TARP). Although governments
claim that bailouts are essential to provide economic stability and to prevent disruption to the
financial system, it has been argued that these bail-out resolutions make taxpayers “foot the
bill” and give banks incentives to take undue risks (Dickson [4]). This is especially true for
systemically important banks, because of their “too big to fail” status. The implied taxpayer
funded protection allows systemically important financial institutions to take on additional risk
without having to fully pay for the losses, essentially avoiding market discipline.

The alternative choice, systemic financial collapse, would probably be worse. One typical
example is the sudden failure of Lehman Brothers’ Holdings, Inc. which is widely viewed as a
watershed moment in the 2008 financial crisis. Its insolvency resulted in more than 75 separate
and distinct bankruptcy proceedings all over the world (PricewaterhouseCoopers LLP [[7]). The
aftershocks were swift and far-reaching — the stock market plunged, credit stopped flowing and
unemployment surged. One month after its crash, the International Monetary Fund warned that
“The world economy is entering a major downturn in the face of the most dangerous financial
shock in mature financial markets since the 1930s.”

The disadvantages of the two potential results stimulate the initiative of a bail-in financial
resolution which can curb the excessive risk-taking activities of too-big-to-fail financial insti-
tutions and help reduce the probability of a systemic financial collapse. In addition, a bail-in
financial resolution does not make taxpayers in the first place to foot the bill for big financial
institutions. One widely discussed security is called contingent capital bond (CCBﬂ A con-
tingent capital bond is a subordinated security, such as subordinated debt or preferred shares,

!CCBs are often referred to as CoCos, where CoCo stands for contingent convertible.



2 CHAPTER 1. INTRODUCTION

that converts to common shares when a certain predetermined trigger is breached (D’Souza
and Gravelle [5]). If the trigger is not breached, the CCB still performs as a traditional bond.
This hybrid characteristic enables CCBs to provide an instant capital infusion by converting
debt liability into common shares under financial distress, and to shield investors from tax
charges under normal financial circumstances. With contingent capital, the resolution for dis-
tressed financial institutions starts from within using private capital, not public money (Calello
and Ervin [2]]). As a result many authors, such as Flannery [6], believe that CCB can help
eliminate managers’ excessive risk-taking activities (moral hazard) by the potential dilution
effect after conversion. In addition, according to Dickson [4]], a key aspect of the proposal of
contingent capital is that governments would not guarantee any bank or provide emergency
capital unless conversion of contingent capital had taken place so that penalties would be car-
ried out appropriately. In other words, the issuance of CCB would have the potential to address
market discipline. Contingent capital has been considered as a promising regulatory tool and
required in regulations. For example, the Basel Committee on Banking Supervision (201 lf]
requires that the terms and conditions of all non-common Tier 1 and Tier 2 instruments issued
by an internationally active bank must have a provision that requires such instruments to ei-
ther be written off or converted into common equity upon the occurrence of the trigger event.
Figure [1.1| presents the revolution of financial resolution after the financial crisis and relevant
problems and benefits. In Figure[I.2) we show the working mechanism of contingent capital.

Address market discipline

| Implied government rescue

Bail-Out Bail-In Reduce moral hazard
Excessive risk-takng|/ T Meet regulatory requirements
Investors
Taxpayers
bay of the bank

Figure 1.1: Financial resolution: From Bail-out to bail-in.

1.2 Features of Contingent Capital

According to Figure there are two main design features of contingent capital bond — the
conversion trigger (when to convert) and conversion terms (how to convert). In Figure
Avdjiev, Kartasheva and Bogdanova [1]] categorize the features of contingent capital and our
following discussion will be based on the graph.

A wide variety of conversion triggers have been suggested in the literature, and most can
be classified as either market-based or accounting-based. One natural choice for the book-
value conversion trigger is a capital-ratio trigger because it gives regulators and investors a

Zhttp://www.bis.org/press/p110113.htm



1.2. FEATURES OF CONTINGENT CAPITAL 3

Before Conversion Right Before Conversion Right After Conversion
Deposits Deposits Deposits
Interest Payments Interest Payments Interest Payments
Senior Debt Senior Debt Senior Debt
Coupon Payments Coupon Payments Coupon Payments
CoCo Bonds CoCo Bonds Equities CoCos
Coupon Payments Coupon Payments
Equities Dividends Original
Equities Dividends Shares
Dividends
] Loss Loss
l |
S — e S e e e e

Figure 1.2: Working mechanism of contingent capital.

direct sense of the bank’s leverage, profitability, liquidity and solvency and is open to the
public in financial statements. Capital ratio triggers are studied and used in the quantitative re-
search of contingent capital, such as Glasserman and Nouri [8]], Pennacchi [13]] and Metzler and
Reesor [12]], etc. Book values are only updated periodically and this can lead to a lag between
financial statements and a firm’s true financial health. To alleviate this issue, as well as poten-
tial incentives for managers to manipulate financial statements, several authors have suggested
conversion triggers based on market variables. For example, Flannery [6] and Sundaresan and
Wang [[15]] claim that the trigger should be related to the contemporaneous market stock price
because triggers based on market values are forward-looking and quickly reflect changes in a
firm’s condition. In addition to using a single trigger, dual trigger is also discussed, such as in
Pennacchi [13], Squam Lake[14] and McDonald [11]. With a dual trigger, conversion occurs
when two conditions are met — one based on individual firm and the other based on industry as
a whole. The idea behind the dual trigger is to clear deadwood if the industry is not in trouble.

In practice, banks appear to prefer conversion triggers based on book value considering po-
tential manipulation from equity market (Basel Committee on Banking Supervision [9]). The
book-value based conversion triggers include Tier I capital ratio, common equity Tier I capital
ratio (CET 1), etc. Another trigger suggested in practice is the discretionary trigger, which
incorporates the authority’s supervision and judgement in the conversion decision in order to
mitigate the possible lag-behind of a book-value trigger or avoid an unnecessary conversion un-
der a market-value trigger. Although a discretionary trigger is increasingly used in contingent
capital issuances over the past couple of years, such as in Credit Suisse (2011 and 2012), UBS
(2012), Royal Bank of Canada (2014), Bank of Montreal (2014) and Canadian Imperial Bank
of Commerce (2014), etc., to the best of our knowledge, there has been no rigorous attempt to
model discretionary trigger.

Conversion terms (also known as loss absorption mechanisms) determine the value in-
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vestors receive from conversion. In our thesis, we only discuss the case of conversion to equity.
An important variable is the stipulated conversion price (also known as conversion rate) since
it determines the number of shares that investors receive for a corresponding notional amount
of bonds following conversion (Zahres [16]). One choice is a fixed conversion price. If the
conversion price is fixed then CCB investors know exactly the number of shares they will re-
ceive at conversion, and equity investors know exactly the dilution effect to their claim. The
fixed conversion price is used in typical issuance of contingent capital bonds such as by Lloyds
Banking Group in 2009. The other choice is a market-based conversion price. A market-based
conversion price relates the number of shares received at conversion to the contemporary or
the recent preceding market stock price. For example, in 2011, Credit Suisse Group issued
2 billion dollars of contingent capital bonds, setting conversion price as the volume weighted
average stock price for a preceding time period with a floor price. Intuitively, the lower the
market-based conversion price, the more shares investors will receive at conversion and the
more 