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Headers reference the Topic
number and name for easy
navigation through chapters.

Topic 3 Selected Hedge Fund Strategy — Convertible Arbitrage

Each Topic in the
curriculum is
presented as a

T Op iC 3 separate chapter.

Selected Hedge Fund Strategy — QJ
Convertible Arbitrage A B

from the CAIA
Study Guide are
presented for

each Topic.

Main Points

Basics of convertible arbitrage, types of convertible securities, valuation
models, the key components of a successful convertible arbitrage strategy,

credit analysis and asset value credit evaluation, and building a trading

strategy using hedging techniques and risk management.

Convertible arbitrage is o ost common hedge fund strategies. These strategies
attempt to exploit anomalig§”i e prices of corporate instruments that are convertible into
common stock, such as ¢ nds. Convertible arbitrageurs typically purchase convertible
ying stock to hedge the associated equity risk. In general, the
performance of the pos is equity-like if the corporate issuer performs well and is distressed
debt-like if the i ance is poor. Convertible arbitrage is considered one of the most
profitable he ategies, yielding high risk-adjusted long-term returns.

L.O. 1. Discuss the evolution of the convertible arbitrage strategy.

The convertible arbitrage strategy has beeirin existence for more than a century, with the first
convertible security appearing in the 1800s. The typical convertible arbitrage strategy involves the
purchase of convertible securities and the simultanecus short sale of the common stock of the
company that issued the securities. The strategy attemipts to profit from relative mispricings
between the convertible security and the stock.

Convertible securities include convertible bonds that promise to pay interest income, repay the
principal at maturity, and have the additional ....

Learning Objective
statements are
clearly set off from
text in easy-to-
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Topic 3 Selected Hedge Fund Strategy — Convertible Arbitrage 68

L.O.4. List and explain the basic characteristics of convertible securities and the risks
of the convertible arbitrage strategy.

Convertible securities are bonds with embedded call options on the underlying stock.
Therefore, convertible securities exhibit features of both bonds and options, and have an
asymmetrical risk and return profile.

o The embedded option is represented by the conversion feature that gives the holder the right to
exchange the bond for a specified number of shares of the issuer's stock, calledsthe ¢ rsion
ratio. Thus, the convertible bond may be viewed as a straight bond combine a‘gyarrant.
The conversion ratio is equal to the par value of the bond divided by the conversion peice.

Par Value of Bond

Conversion Price

Conversion Ratio =

Suppose XYZ Corp. issues a convertible bond with a conversion pri he €onversion

Par Value _ $1000

Conversion Price $26
38.46 shares of stock.

ratio is then =38.46 shares.. So, 1s convertible into

o The conversion price is the effective price at which the shares gire acquired and is equal to the
par value of the bond divided by the conver;

Conversion Price

Formulas are clearly
explained and the
ertible ity represents the fair value of ~”stre  variables defined.

ersion option. Convertible konds t picauy pay
1pal at maturity. Therefore, e investinent value of
value of all bond cash flows includirg interest and

e The investment value of the c
with similar features but witho
coupon interest biannual
the convertible is equal t
principal:

n

lue of Convertible = Z Coupo? Par P
= (1+k)  (1+k)

Footnotes offer . . . .
further clarification. t-adjusted discount rate and »n is the number of coupon payments until

e conyersion value of the convertible security is the total value of the shares into which it
ca converted. It is given by the product of the current stock price and the conversion
ratio. This value is also referred to as the parity value and varies with the price of the
underlying stock.

Conversion Value (Parity) = Stock Price x Conversion Ratio
Suppose XYZ Corp.'s stock is currently selling for $22 per share. Then the conversion/parity
value is $22 x 38.46 shares = $846.12.

! Note: This is in effect the same relationship/formula as the one above it for conversion ratio. Notice that
you can "cross-multiply" the formula for the conversion ratio to get the formula for the conversion price.

Copyright © 2009 UpperMark, LLC. All rights reserved.



69 Topic 3 Selected Hedge Fund Strategy — Convertible Arbitrage

e Graphically, the conversion value is a 45 degree straight line, starting from the origin of a

coordinate cuctem where the stock price is on the horizontal axis and conversion price is on

Clearly presented figures help ' investment value is a straight horizontal line on this graph. Together, the

illustrate complex concepts. 4. the conversion.wvaiue represent lower boundaries for the convertible

, cenvertibics generally trade at a premium over their investment and

Tlicse are depicted in Figure 1. A convertible value below this lower
1e0ry, generate arbitrage opportunities.

The figures are discussed in the
text for complete comprehension.

A
Convertible
Price Track
g
o
~
= " [TTT———Investment Value
= Premium
O | A e
5 \ Investment Value
(Straight Bond Value)
Conversion Value
Conversion Value Premium
Stock Price ”
Fi:
e The convertible price is typically abov lower boundary. The investment value premium is
the percentage amount by whicki the convert rice exceeds the investment value, that is, the

value of its fixed-income compo

onvertible Price — Investment Value
Investment Va

Investment Value

The higher the invest value’premium, the more sensitive the convertible is to the equity
price. For invest T s closer to zero, the convertible performs more like its fixed
income compo

e The convg ’0% premium is the percentage amount by which the convertible price
, pvesion value (parity), that is, the value of its equity component.
Examples are provided for

onversion Value Pren  all Learning Objectives that
involve a calculation. 1€

rsion Value

er the conversion premium, 1i¢ lower the equity sensitivity. As stock prices increase
and the conversion premium gets/closer to zero, the convertible performs more like its
underlying stock.

Example

Suppose the convertible bond issued by XYZ Corp. has a maturity of 6 years, an annual
coupon rate of 5%, and a yield to maturity of 7.4%. If the current market price of the
convertible issue is $1,060, what is the issue's investment value premium and conversion
value premium?
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The conversion value was found on the previous page to be $846.12. So the conversion
value premium is:
Convertible Price — Conversion Value  $1,060 —$846.12
Conversion Value $846.12

=25.28%.

. Convertible Price — Investment Value  $1,060 — Investment Value
Investment Value Premium = = .

Investment Value Investment Value
Each example provides d the bond's investment value, we can use the formula for the pre valugfof the
detailed solutions. . cash flows. However, it is easier to use a financial calculator. The t €

pruvided below; PV denotes the present value of the bond.

TIBAIIPlus: 6 N 74 I'Y 50 PMT 1,000 FV CPT PV
HP-12C: 6n 74i S50PMT 1,000 FV PV

So, the investment value of the bond is $¢87, and the investme

Convertible Price — Investment Value _ $1,060-$887
Investment Value $8

idend paid on the underlying
s, the added return on the bonds,

rtible bends is generally larger than the

Calculator keystrokes are s ; . .
. 1d teke for the income diffepential, t

provided for calculation

problems. ion premium paid w the bond was purchased is referred to as the
payback period.

Keystrokes are specific to
the two calculators
permitted by the CAIA
Association: the Tl BAII
Plus and the HP-12C.

latility strategy, has exposure to a multitude
ment of these risk exposures are crucial to the
ain types of risks pertaining to the convertible
These are provided so you
do not have to take time to

work through your

calculator manual! L . .
oex re to the volatility of the general equity market. Convertible

s arg exposed to this risk as a result of the short hedge position taken in
the convertible issuer. When the convertible hedge is properly

arbitrage mana,

ion. As with all fixed income instruments, the price of the convertible security is
inversely related to the level of interest rates. However, the degree of sensitivity of the
convertible security depends on how closely it trades to its investment value, that is, to the
fixed income value of the security.

>  When the value of the embedded option is low and the convertible price is close to its
straight bond price, the convertible price is more sensitive to interest rates.

When the option is a larger fraction of the total convertible value, interest rate risk is lower because
the option's value moves in the same direction as interest rates, reducing the overall effect on the
convertible position. In addition, the short stock position may ....
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83 Topic 3 Selected Hedge Fund Strategy — Convertible Arbitrage

where Nu and Nd are the conversion probabilities from the previous up node and down node,
respectively, and p is the up transition probability defined as:

erAt _ d

u—d

where u and d were defined in L.O. 10 as u=e"and d=1/u. The up transition

probability represents the probability that the stock price increases. The down transition
probability is given by:

1-p.
Starting at maturity and moving backwards through the tree, the conversion proly&ges
U

p:

b

are calculated for each time period until the current time period is reached. The then
“ate the discount rate for each node (as discussed in L.0.12).
Keywords and
significant terms are
indicated in bold italics.

| L.U. 1Z. Describe the basic steps for constructing the parity tree and convertible pricing

I tree using the credit discount rate.

Parity Tree
As discussed in L.O. 4, the parity value of a converti curity is another term for its
coaversion value, that is, the total value of sh iffto which the security can be converted. So
parwy is the product of the convertible's conversi its current underlying stock price.
o The convertible's parity value at maturityyis us€d to calculate its price using binomial
priciig.

e The parity tree (also referred to
the binomial stock pric
conversion ratio. This pa used to calculate the delta and gamma of the convertible
security. The process is @escsibedin L.O.13.

ec rtible parity lattice tree) is constructed by taking

Convertible Pricing Tr

To construct
discount rate, refe

= C6 e pricing tree, the appropriate discount rate needs to be found. This
% as the credit discount rate, is calculated using the conversion probability
@.11). The result is a binomial tree of credit discount rates, each of which
of convergence to equity, which in turn depends on the stock price.

nvestor will convert to equity without any risk of default.

e  When stock prices are low, the convertible is deep out-of-the-money and convergence to debt
value is likely, the discount rate should incorporate the appropriate credit spread above the
risk-free rate.

e The credit discount rate, denoted by 7,

redit

e =[ 4% (1+7) + (1= q)x (14 k) | ~1,...

is computed as:
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L.O.5. Calculate the risk-reward ratio.

The risk-reward ratio of investing in a convertible security can be determined using scenario
analysis. First, the value of a convertible security and its total return are determined given an up
move in the underlying stock price. Then, the same is done for a downward move in the stock
price. When the change in the underlying stock price is the same in each direction, the risk-reward

"Note" sections
provide valuable Total %age Increase in Convertible

insight and guidance. isk-reward ratio = - -
|Total %age Decrease in Convert1ble|

%age Increase in Convertible + Coupon Rate

|%age Decrease in Convertible + Coupon R

Notice that the total percentage change in the convertible's value includes th¢ coupon‘tate.

Note: If the sizes of the increase and decrease in stock e t ame, the risk-reward
ratio can be determined as:
Total %age Increase in Convertible

crease MgStock

ecrease in Convertible

Risk-reward ratio =
Total %

withy 1 o moves in the stock price makes it a very
isthe. gamma of the convertible and reflects the fact that
the underlying stocks increase in value and does not
reae because of the convertible bond's investment value.’
inégease 60% as much as the stock price when stock prices increase
¢ stock price when stock prices decrease. The risk-reward

The convexity of the converti
attractive hedging vehicle. This con
the convertible bond increasgs.in va
decrease as much when stock
For instance, a convertible
but only decrease 10% as h as
ratio in this case would 0

Example
on ~%u ayatise in price 15% for a 25% increase in stock price and fall 10% for a
25%%decre stock price. With a 5% coupon income, what is the risk-reward ratio?

Total %age Increase in Convertible

Ri ward ratio = - -
|Total %age Decrease in Convert1ble|
%age Increase in Convertible + Coupon Rate ~ 15%+5%  20% 4
- |%age Decrease in Convertible + Coupon Rate| - |—10% +5% 5% 1
So, with a 5% coupon income, the total payoffs are 20% and Information In the text ratio of
4tol.... is connected to

facilitate learning.

2 Gamma is discussed further in L.O. 15.
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Keywords & Learning Objectives

Keywords
1444 {p. 273} Liquid rield Option Note (LYON) {p. 209}
Arbitrage {p. 2} Mandatory convertibles {p. 28}
Asset swap {p. 172} Monthly income preferrod cocritioe (AMIDC)
Beta {p. 7} {p. 27} Each chapter ends with
Binomial option model {p. 35} Omicron {p. 65} the keywords and
Black-Scholes Option Pricing Model (BSOPM) Parity {p. 43} Learning Objectives from
{p. 18} Preferred Equity Red the CAIA Study Guide.
Bleed {p. 274} {p. 28} v
Break-even time {p. 274} Phi {p. 69}
Busted convert {p. 23} Preferred Redeemaplg Increased Dividend
Chi {p. 64} Equity Security (PRIDES) {p.
Convertible asset swap {p. 173} Rho {p. 59}
Credit default swap {p. 179} TECQNS {
Credit discount rate {p. 40} iy
Debt exchangeable for common stock (DECS) T r{p. 37}
{p. 28} Tra ability {p. 37}
Delta {p. 43} Upside a{p. 52}
Downside gamma {p. 52} Upsilon {p.
Gamma {p. 44} Vega {p. 55}
Haircut {p. 131} coupon convertibles {p. 27}

Learning Objectives

The candidate should be able to:

Discuss the evolution o
Explain the rationale bel

iblg'arbitrage strategy. {p. 1-6}

List and explain t araCteristics of convertible securities and the risks of the convertible

arbitrage strateg
5. Calculate thessi
6. Discuss me

ratio. {p. 18}
valuation for convertible securities, calculate the value of a ccnvertible using

convertible valuation models are important. {p. 34}
-period binomial stock price tree given a stock's current price, volatility;and the

cribe the basic steps for constructing a conversion probability tree using the conve Page numbers to

formu}a. {p. 38-?} _ _ . o the original text
12. Describe the basic steps for constructing the parity tree and convertible pricing tree ui  are provided for

discount rate. {p. 40-3} easy reference.
13. Explain how convertible deltas and gammas can be determined using a conversion paric, sucive wov.
{p. 43-4}

14. List and explain non-quantitative factors impacting convertible valuation. {p. 45-7}

15. Understand the significance of the basic Greeks (delta, modified delta, gamma, vega, theta, and rho)
for convertible arbitrage strategies. {p. 48-60}

16. Explain the significance of chi, omicron, upsilon, and phi. {p. 64-70}
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Topic 3 — Personal Study Notes

Space is provided at the
end of each chapter to
record your Personal
Study Notes.

¥y

S
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Topic 3 — Practice Test Questions

9. A busted convertible can be hedged with a synthetic bond created by:

writing a call and buying an out-of-the-money call.

writing a call and buying an out-of-the-money put.

writing a put and buying an out-of-the-money call. \
writing a put and an out-of-the-money call.

oowp

Practice test questions -
are provided at the end
of each chapter.

Yy

10. The main purpose of a convertible asset swap is to:

A. eliminate exposure to the underlying stock.
B. extract an underlying option component.
C. increase position liquidity.
D. transfer credit risk.
11. If an arbitrageur identifies a distressed tha expects to go into bankruptcy, a hedge
opportunity will most likely exist if't ed convertibles trade at delta values:
A. that are positive.
B. near or above zer
C. between zero and o
D. near or above on

The Study Handbooks have over 320
practice test questions.

Also, use our TestBank software's
exclusive feature to include all of these
questions in your TestBank database.

been assigned the task of valuing a convertible bond using a two-

1d be constructed.

b. Explain where the conversion probabilities are used.

Short answer questions
help you prepare for the
essays given on the exam.
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The answer key provides both the correct
answer and the Learning Objective addressed.

TOplC 3 - AHSWGTS ‘Qz E'Xpla] This is important so that you can know what

. — material to review if you need further practice.
Question Learning .
Answer - Explanation
Number W Objective xp !

9. A 28¢c A busted convertible can be hedged with a synthetic bond by writing a
call and buying an out-of-the-money call for protection. The purpose of
the strategy is to add income to the busted convertible.

10. B 29 Convertible asset swaps are a vehicle for synthetica x@ the
option component of a convertible issue while transferring the fixed-
income component to another party.

Bt o e e e 36 When a distressed firm is expected to defaul €s are near or
provided for each practice test above one, there exists a hedge opportuiii 's distressed
question. convertibles that trade in the distresse the convertible profile

2! aph where gamma is negative.

Where appropriate, calculator Other favorable traits i e icati of high probability of
keystrokes are also provided. bankruptcy; plenty of stdck to short @nd available listed options; and a
| | positive bankruptcy reco the*bondholder.

Short Answer Questions A
Question | Learning

- Answer
Number | Objective

12a.

11

tréergives the various probabilities that the convertible
at different time periods. The tree is constructed by
maturity and then working backwards toward the current
de at maturity -

probability = 1, if conversion to equity is optimal (that is,
is > par value plus coupon); and

conversion probabilities at maturity are found, those at the nodes prior to
y are found using the formula: Conv. Prob.= px Nu + (1 - p) xNd ,

(¢ ~a)

(u-d)
robabilities from the previous up & down nodes, respectively (that is, the nodes at

later time periods — since remember we start at maturity and work backwards
through the tree).

here p= is the transition probability and Nu & Nd are conversion

12b.

12

The conversion probabilities are used to find the discount rates (referred to as the
credit discount rates) used to calculate the value of the convertible bond. Each
node of the binomial tree has a credit discount rate associated with it and it is
calculated using the formula below.

oear =L g% (14 7)+ (1=q)x(1+4) ] -1
In this formula, ¢ is the conversion probability,  is the risk-free rate, k is the credit
spread adjusted discount rate.

Copyright © 2009 UpperMark, LLC. All rights reserved.




Sample Essay Questions Essay 1

Sample Essays are given at
the end of both Level Il
Study Handbooks.

Sample Essay Questic..s

Essay 1
Abbas Naser is a convertible bond arbitrage trader, who has been asked 0 ue to
address a seminar of junior analysts on the topic of convertible bonds. After th , members

of the audience ask Mr. Naser questions, a sample of which is listed below.

Provide answers that would be most appropriate for the questions.

A. Would you explain why convertible arbitrage managers can be exposed to equity market risk,
and what they could do to establish a risk-neutral pesition?

(2 poi

B. Suppose there is an 8.2% ¢ ible bond priced at $1,180 and a 7.7% convertible bond priced
at $989. Would you explai ic these securities has a value closest to parity?
Q (2 points)
eb ial pricing model to value a convertible security, you need to construct a

stock price tree. What would be the two stock prices at the first period of a
two-period tree for a stock that is priced at $87.50 and has an annual volatility is 14%,
assuming intervals of three months?

(2 points)

317 Copyright © 2009 UpperMark, LLC. All rights reserved.



318 Sample Essay Questions Essay 1

Guideline Answer for Sample Essay Question 1
Selected Hedge Fund Strategy — Convertible Arbitrage (Topic 3)

Calamos, Nick. Convertible Arbitrage: Insights and Techniques foz Successful Hedging.
Purpose: To test candidates' understanding of the basic characteristics of a convertible security,
how to hedge its underlying equity risk, and how to set up a two-period stock price tree to use for

valuation.

Keywords: Delta, parity, and transition multiplier.

Learning Objectives:
4. List and explain the basic characteristics of convertible securities a ms of the
convertible arbitrage strategy. {p. 12-8} «l\ J
6. Discuss methods of valuation for convertible securities, calculate ofa converill
using the stock-plus method, and understand the component, Guideline Answers are
graph. {p. 18-23} detailed, listing the
10. Construct a two-period binomial stock price tree given & st Topic(s) covered and

and the risk-free interest rate. {p. 34-8} sPicg'g '::évrv:r"'g: dand

of the audience ask Mr. Naser questions, a sampl

Provide answers that would be most a iateiter the questions.

eurs are exposed to equity market risk, and what
utral position? (2 points)

there is an 8.2% convertible bond priced at $1,180 and a 7.7% convertible bond priced
at $989. Would you explain which of these securities has a value closest to parity? (2 points)

Parity represents the value investors receive when they convert the bond into shares. It is also
referred to as the conversion value and represents a lower boundary for the price of the
convertible. As share price increases, so too does the value of the convertible. For a very high
stock price, the convertible is considered in-the-money and trades with a very high degree of
equity sensitivity and little or no fixed-income sensitivity. Out-the-money convertibles ....

Copyright © 2009 UpperMark, LLC. All rights reserved.



Each Study Handbook
has a comprehensive
index of key terms.

Index
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A Convertible option hedge ........ 106, 108, 110, 111, 112
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