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T
he E

ssence of A
rbitrage

In pure arbitrage, you invest no m
oney, take no risk and w

alk aw
ay

w
ith sure profits.

Y
ou can categorize arbitrage in the real w

orld into three groups:
•

Pure arbitrage, w
here, in fact, you risk nothing and earn m

ore than the
riskless rate.

•
N

ear arbitrage, w
here you have assets that have identical or alm

ost
identical  cash flow

s, trading at different prices, but there is no guarantee
that the prices w

ill converge and there exist significant constraints on the
investors forcing convergence.

•
Speculative arbitrage, w

hich m
ay not really be arbitrage in the first place.

H
ere, investors take advantage of w

hat they see as m
ispriced and sim

ilar
(though not identical) assets, buying the cheaper one and selling the m

ore
expensive one.
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P
ure A

rbitrage

For pure arbitrage, you have tw
o assets w

ith identical cashflow
s and

different m
arket prices m

akes pure arbitrage difficult to find in
financial m

arkets.

T
here are tw

o reasons w
hy pure arbitrage w

ill be rare:
•

Identical assets are not com
m

on in the real w
orld, especially if you are an

equity investor.

•
A

ssum
ing tw

o identical assets exist, you have to w
onder w

hy financial
m

arkets w
ould allow

 pricing differences to persist.

•
If in addition, w

e add the constraint that there is a point in tim
e w

here the
m

arket prices converge, it is not surprising that pure arbitrage is m
ost

likely to occur w
ith derivative assets – options and futures and in fixed

incom
e m

arkets, especially w
ith default-free governm

ent bonds.
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F
utures A

rbitrage

A
 futures contract is a contract to buy (and sell) a specified asset at a fixed

price in a future tim
e period.

T
he basic arbitrage relationship can be derived fairly easily for futures

contracts on any asset, by estim
ating the cashflow

s on tw
o strategies that

deliver the sam
e end result – the ow

nership of the asset at a fixed price in the
future.

•
 In the first strategy, you buy the futures contract, w

ait until the end of the contract
period and buy the underlying asset at the futures price.

•
In the second strategy, you borrow

 the m
oney and buy the underlying asset today

and store it for the period of the futures contract.

•
In both strategies, you end up w

ith the asset at the end of the period and are
exposed to no price risk during the period – in the first, because you have locked in
the futures price and in the second because you bought the asset at the start of the
period. C

onsequently, you should expect the cost of setting up the tw
o strategies to

exactly the sam
e.
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a. S
torable C

om
m

odities

S
trategy 1: B

uy the futures contract. T
ake delivery at expiration. P

ay
$F

.

Strategy 2: B
orrow

 the spot price (S
) of the com

m
odity and buy the

com
m

odity. P
ay the additional costs.

(a) Interest cost

(b) C
ost of storage, net of convenience yield =

 S
 k t

If the tw
o strategies have the sam

e costs,

F
*

=
+

(
)

(
)

S
1

r
-1

t

=
+

(
)

(
) +

=
+

(
)

+
(

)
S

1
r

-1
Skt

S
1

r
kt

tt
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A
ssum

ptions underlying arbitrage

Investors are assum
ed to borrow

 and lend at the sam
e rate, w

hich is the
riskless rate.

W
hen the futures contract is over priced, it is assum

ed that the seller of
the futures contract (the arbitrageur) can sell short on the com

m
odity

and that he can recover, from
 the ow

ner of the com
m

odity, the storage
costs that are saved as a consequence.
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A
rbitrage w

ith different borrow
ing rate and non-

recovery of storage costs…

A
ssum

e, for instance, that the rate of borrow
ing is rb  and the rate of

lending is ra , and that short seller cannot recover any of the saved
storage costs and has to pay a transactions cost of ts . T

he futures price
w

ill then fall w
ithin a bound.

If the futures price falls outside this bound, there is a possibility of
arbitrage

S
-t

1
r

F*
S

1
r

kt
s

a

t

b

t
(

)
+

(
)

<
<

+
(

)
+

(
)
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b. S
tock Index F

utures

Strategy 1: S
ell short on the stocks in the index for the duration of the

index futures contract. Invest the proceeds at the riskless rate. T
his

strategy requires that the ow
ners of the stocks that are sold short be

com
pensated for the dividends they w

ould have received on the stocks.

Strategy 2: S
ell the index futures contract.

T
he A

rbitrage: B
oth strategies require the sam

e initial investm
ent,

have the sam
e risk and should provide the sam

e proceeds. A
gain, if S

is the spot price of the index, F is the futures prices, y is the annualized
dividend yield on the stock and r is the riskless rate, the arbitrage
relationship can be w

ritten as follow
s:

F
* =

 S
 (1 +

 r - y) t
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A
ssum

ptions underlying arbitrage

W
e assum

e that investors can lend and borrow
 at the riskless rate.

W
e ignore transactions costs on both buying stock and selling short on

stocks.

W
e assum

e that the dividends paid on the stocks in the index are
know

n w
ith certainty at the start of the period.
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M
odified A

rbitrage

A
ssum

e that investors can borrow
 m

oney at rb  and lend m
oney at ra

A
ssum

e that the transactions costs of buying stock is tc  and selling
short is ts . T

he band w
ithin w

hich the futures price m
ust stay can be

w
ritten as:

A
rbitrage is possible if the futures price strays outside this band.

S
-t

1
ra

-y
F*

S
t

1
rb

-y
s

t

c

t
(

)
+

(
)

<
<

+
(

)
+

(
)
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A
djust for tim

e-varying dividends…

F
igure 11.5: D

ividend Y
ields by M

onth of Y
ear- 2000
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c. T
. B

ond F
utures

T
he valuation of a treasury bond futures contract follow

s the sam
e

lines as the valuation of a stock index future, w
ith the coupons of the

treasury bond replacing the dividend yield of the stock index. T
he

theoretical value of a futures contract should be –

w
here,

F* =
 T

heoretical futures price for T
reasury B

ond futures contract
S =

 S
pot price of T

reasury bond
PV

C
 =

 P
resent V

alue of coupons during life of futures contract
r =

 R
iskfree interest rate corresponding to futures life

t =
 L

ife of the futures contract

F*
S

-PV
C

1
r

t
=

(
)

+
(

)
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T
w

o S
pecial F

eatures of T
.B

ond F
utures

T
he treasury bond futures traded on the C

hicago B
oard of T

rade require the
delivery of any governm

ent bond w
ith a m

aturity greater than fifteen years,
w

ith a no-call feature for at least the first fifteen years. Since bonds of
different m

aturities and coupons w
ill have different prices, the C

B
O

T
 has a

procedure for adjusting the price of the bond for its characteristics. T
his

feature of treasury bond futures, called the delivery option, provides an
advantage to the seller of the futures contract.

T
here is an additional option em

bedded in treasury bond futures contracts that
arises from

 the fact that the T
.B

ond futures m
arket closes at 2 p.m

., w
hereas

the bonds them
selves continue trading until 4 p.m

. T
he seller does not have to

notify the clearing house until 8 p.m
. about his intention to deliver. If bond

prices decline after 2 p.m
., the seller can notify the clearing house of his

intention to deliver the cheapest bond that day. If not, the seller can w
ait for

the next day. T
his option is called the w

ild card option.
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d. C
urrency F

utures

T
o see how

 spot and futures currency prices are related, note that
holding the foreign currency enables the investor to earn the risk-free
interest rate (R

f ) prevailing in that country w
hile the dom

estic currency
earn the dom

estic riskfree rate (R
d ). S

ince investors can buy currency
at spot rates and assum

ing that there are no restrictions on investing at
the riskfree rate, w

e can derive the relationship betw
een the spot and

futures prices.

Interest rate parity relates the differential betw
een futures and spot

prices to interest rates in the dom
estic and foreign m

arket.

Futures Price

Spot Price
d,f

d,f

=
++

(
)

(
)

11

RR
df
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A
n A

rbitrage E
xam

ple w
ith C

urrency F
utures

A
ssum

e that the one-year interest rate in the U
nited States is 5%

 and
the one-year interest rate in G

erm
any is 4%

. F
urtherm

ore, assum
e that

the spot exchange rate is $0.65 per D
eutsche M

ark.

T
he one-year futures price, based upon interest rate parity, should be

as follow
s:

F
utures P

rice

$ 0.65
d,f

=
=

(
.

)
(

.
)

$
.

1
05

1
04

0
65625
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A
rbitrage if price >

 $0.65625

F
orw

ard R
ate

M
ispricing

A
ctions to take today

A
ctions at expiration of futures

contract
If futures price >
$0.65625
e.g. $0.67

1. Sell a futures contract at
$0.67 per D

eutsche M
ark.

($0.00)$ 0.00
2. B

orrow
 the spot price in the

U
.S. dom

estic m
arkets @

 5%
.

(+
$0.65)

+ $ 0.65
3. C

onvert the dollars into
D

eutsche M
arks at spot price.

(-$0.65/+1 D
M

)
- $

0.65/+
 1 D

M
4. Invest D

eustche M
arks in

the G
erm

an m
arket @

 4%
. (-1

D
M

)
- 1 D

M

1. C
ollect on D

eutsche M
ark

investm
ent. (+

1.04 D
M

)
1.04 D

M
2. C

onvert into dollars at
futures price. (-1.04 D

M
/

+
$0.6968)

-1.04 D
M

 to +
 $

0.6968
3. R

epay dollar borrow
ing

w
ith interest. (-$0.6825)

P
rofit = $0.6968 - $0.6825 = $

0.0143
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A
rbitrage if price <

 $0.65625

F
orw

ard R
ate

M
ispricing

A
ctions to take today

A
ctions at expiration of futures

contract
If futures price <
$0.65625
e.g. $0.64

1. B
uy a futures price at $0.64

per D
eutsche M

ark. ($0.00)
$

0.00
2. B

orrow
 the spot rate in the

G
erm

an m
arket @

4%
. (+1

D
M

)
+

 1 D
M

3. C
onvert the D

eutsche M
arks

into D
ollars at spot rate. (-1

D
M

/+
$0.65)

- 1 D
M

/ $ 0.65
4. Invest dollars in the U

.S.
m

arket @
 5%

. (-$0.65)
-

$ 0.65

1. C
ollect on D

ollar
investm

ent. (+
$0.6825)

$
0.6825
2. C

onvert into dollars at
futures price. (-$0.6825/1.0664
D

M
)

- $ 0.6825 /+
1.0664

D
M

3. R
epay D

M
 borrow

ing w
ith

interest. (1.04 D
M

)
P

rofit = 1.0664-1.04 = 0.0264
D

M
- 1.04 D

M
+

 0.0264 D
M
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S
pecial F

eatures of F
utures M

arkets

T
he 

first 
is 

the 
existence 

of 
m

argins. 
W

hile 
w

e 
assum

ed, 
w

hen
constructing the arbitrage, that buying and selling futures contracts
w

ould create no cashflow
s at the tim

e of the transaction, you w
ould

have to put up a portion of the futures contract price (about 5-10%
) as

a m
argin in the real w

orld. T
o com

pound the problem
, this m

argin is
recom

puted every day based upon futures prices that day – this process
is called m

arking to m
arket - and you m

ay be required to com
e up w

ith
m

ore m
argin if the price m

oves against you (dow
n, if you are a buyer

and up, if you are a seller). If this m
argin call is not m

et, your position
can be liquidated and you m

ay never to get to see your arbitrage
profits.

T
he second is that the futures exchanges generally im

pose ‘price
m

ovem
ent lim

its’ on m
ost futures contracts.
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F
easibility of F

utures A
rbitrage

In the com
m

odity futures m
arket, for instance, G

arbade and Silber (1983) find
little evidence of arbitrage opportunities and their findings are echoed in other
studies. In the financial futures m

arkets, there is evidence that indicates that
arbitrage is indeed feasible but only to a sub-set of investors.

N
ote, though, that the returns are sm

all even to these large investors and that
arbitrage w

ill not be a reliable source of profits, unless you can establish a
com

petitive advantage on one of three dim
ensions.

•
Y

ou can try to establish a transactions cost advantage over other investors, w
hich

w
ill be difficult to do since you are com

peting w
ith other large institutional

investors.

•
Y

ou m
ay be able to develop an inform

ation advantage over other investors by
having access to inform

ation earlier than others. A
gain, though m

uch of the
inform

ation is pricing inform
ation and is public.

•
Y

ou m
ay find a quirk in the data or pricing of a particular futures contract before

others learn about it.
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O
ptions A

rbitrage

O
ptions represent rights rather than obligations – calls gives you the

right to buy and puts gives you the right to sell. C
onsequently, a key

feature of options is that the losses on an option position are lim
ited to

w
hat you paid for the option, if you are a buyer.

S
ince there is usually an underlying asset that is traded, you can, as

w
ith futures contracts, construct positions that essentially are riskfree

by com
bining options w

ith the underlying asset.



A
sw

ath D
am

odaran
21

1. E
xercise A

rbitrage

T
he easiest arbitrage opportunities in the option m

arket exist w
hen

options violate sim
ple pricing bounds. N

o option, for instance, should
sell for less than its exercise value.
•

W
ith a call option: V

alue of call >
 V

alue of U
nderlying A

sset – S
trike

Price
•

W
ith a put option: V

alue of put >
 Strike P

rice – V
alue of U

nderlying
A

sset

Y
ou can tighten these bounds for call options, if you are w

illing to
create a portfolio of the underlying asset and the option and hold it
through the option’s expiration.  T

he bounds then becom
e:

•
W

ith a call option: V
alue of call >

 V
alue of U

nderlying A
sset – Present

value of Strike P
rice

•
W

ith a put option: V
alue of put >

 Present value of Strike Price – V
alue of

U
nderlying A

sset
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2. P
ricing A

rbitrage (R
eplication)

A
 portfolio com

posed of the underlying asset and the riskless asset
could be constructed to have exactly the sam

e cash flow
s as a call or

put option. T
his portfolio is called the replicating portfolio.

Since the replicating portfolio and the traded option have the sam
e

cash flow
s, they w

ould have to sell at the sam
e price.
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A
n E

xam
ple
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If stock price =
 $ 70 at t =

 1
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If stock price =
 $ 35 at t =

 1
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R
eplicating P

ortfolio at t =
 0
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P
ricing the O

ption and A
rbitrage P

ossibilities

B
orrow

ing $22.5 and buying 5/7 of a share today w
ill provide the

sam
e cash flow

s as a call w
ith a strike price of $50. T

he value of the
call therefore has to be the sam

e as the cost of creating this position.
V

alue of C
all =

 C
ost of replicating position =

If the call traded at less than $13.21, say $ 13.00. Y
ou w

ould buy the
call for $13.00 and sell the replicating portfolio for $13.21 and claim
the difference of $0.21. S

ince the cashflow
s on the tw

o positions are
identical, you w

ould be exposed to no risk and m
ake a certain profit.

If the call trade for m
ore than $13.21, say $13.50, you w

ould buy the
replicating 

portfolio, sell 
the 

call and 
claim

 the $0.29 difference.
A

gain, you w
ould not have been exposed to any risk.

57
22

5
57

22
5

13
21

 
 (

) −
=
 

 (
) −

=
C

urrent Stock Price
50

.
.

.
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3a. A
rbitrage A

cross O
ptions: P

ut C
all P

arity

Y
ou can create a riskless position by selling the call, buying the put and

buying the underlying asset at the sam
e tim

e.

Since this position yields K
 w

ith certainty, the cost of creating this position
m

ust be equal to the present value of K
 at the riskless rate (K

 e
-rt).

S+
P

-C
 =

 K
 e

-rt

C
 - P =

 S
 - K

 e
-rt

K
K

T
otal

S
*

S
*

B
uy stock

K
-S

*
0

B
uy put

0
-(S*-K

)
Sell call

P
ayoffs at t if

S
*<

K
P

ayoffs at t if S
*>

K
P

osition
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D
oes put call parity hold?

A
 study in 1977 and 1978 of options traded on the C

B
O

E
 found

violations of put-call parity, but the violations w
ere sm

all and persisted
only for short periods.

A
 m

ore recent study by K
am

ara and M
iller of options on the S

&
P 500

(w
hich are E

uropean options) betw
een 1986 and 1989 finds few

er
violations of put-call parity and the deviations tend to be sm

all, even
w

hen there are violations.
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3b. M
ispricing across strike prices and

m
aturities

Strike P
rices: A

 call w
ith a low

er strike price should never sell for less
than a call w

ith a higher strike price, assum
ing that they both have the

sam
e m

aturity. If it did, you could buy the low
er strike price call and

sell the higher strike price call, and lock in a riskless profit. S
im

ilarly,
a put w

ith a low
er strike price should never sell for m

ore than a put
w

ith a higher strike price and the sam
e m

aturity.

M
aturity: A

 call (put) w
ith a shorter tim

e to expiration should never
sell for m

ore than a call (put) w
ith the sam

e strike price w
ith a long

tim
e to expiration. If it did, you w

ould buy the call (put) w
ith the

shorter m
aturity and sell the call (put) w

ith the longer m
aturity (i.e,

create a calendar spread) and lock in a profit today. W
hen the first call

expires, 
you 

w
ill 

either 
exercise 

the 
second 

call 
(and 

have 
no

cashflow
s) or sell it (and m

ake a further profit).
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F
ixed Incom

e A
rbitrage

F
ixed incom

e securities lend them
selves to arbitrage m

ore easily than
equity because they have finite lives and fixed cash flow

s. T
his is

especially so, w
hen you have default free bonds, w

here the fixed cash
flow

s are also guaranteed.

For instance, you could replicate a 10-year treasury bond’s cash flow
s

by buying zero-coupon treasuries w
ith expirations m

atching those of
the coupon paym

ent dates on the treasury bond.

W
ith corporate bonds, you have the extra com

ponent of default risk.
Since no tw

o firm
s are exactly identical w

hen it com
es to default risk,

you m
ay be exposed to som

e risk if you are using corporate bonds
issued by different entities.
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D
oes fixed incom

e arbitrage pay?

G
rinblatt and L

ongstaff, in an assessm
ent of the treasury strips program

 – a
program

 allow
ing investors to break up a treasury bond and sell its individual

cash flow
s – note that there are potential arbitrage opportunities in these

m
arkets but find little evidence of trading driven by these opportunities.

 A
 study by B

albas and L
opez of the Spanish bond m

arket exam
ined default

free and option free bonds in the Spanish m
arket betw

een 1994 and 1998 and
concluded that there w

ere arbitrage opportunities especially surrounding
innovations in financial m

arkets.

T
he opportunities for arbitrage w

ith fixed incom
e securities are probably

greatest w
hen new

 types of bonds are introduced – m
ortgage backed securities

in the early 1980s, inflation- indexed treasuries in the late 1990s and the
treasury strips program

 in the late 1980s. A
s investors becom

e m
ore inform

ed
about these bonds and how

 they should be priced, arbitrage opportunities seem
to subside.
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D
eterm

inants of S
uccess at P

ure A
rbitrage

T
he nature of pure arbitrage – tw

o identical assets that are priced differently –
m

akes it likely that it w
ill be short lived. In other w

ords, in a m
arket w

here
investors are on the look out for riskless profits, it is very likely that sm

all
pricing differences w

ill be exploited quickly, and in the process, disappear.
C

onsequently, the first tw
o requirem

ents for success at pure arbitrage are
access to real-tim

e prices and instantaneous execution.

It is also very likely that the pricing differences in pure arbitrage w
ill be very

sm
all – often a few

 hundredths of a percent. T
o m

ake pure arbitrage feasible,
therefore, you can add tw

o m
ore conditions.

•
T

he first is access to substantial debt at favorable interest rates, since it can
m

agnify the sm
all pricing differences. N

ote that m
any of the arbitrage positions

require you to be able to borrow
 at the riskless rate.

•
T

he second is econom
ies of scale, w

ith transactions am
ounting to m

illions of
dollars rather than thousands.
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N
ear A

rbitrage

In near arbitrage, you either have tw
o assets that are very sim

ilar but
not identical, w

hich are priced differently, or identical assets that are
m

ispriced, but w
ith no guaranteed price convergence.

N
o m

atter how
 sophisticated your trading strategies m

ay be in these
scenarios, your positions w

ill no longer be riskless.
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1. S
am

e S
tock listed in M

ultiple M
arkets

If you can buy the sam
e stock at one price in one m

arket and
sim

ultaneously sell it at a higher price in another m
arket, you can lock

in a riskless profit.

W
e w

ill look at tw
o scenarios:

•
D

ual or M
ultiple listed stocks

•
D

epository receipts



A
sw

ath D
am

odaran
36

a. D
ual Listed S

tocks

M
any large com

panies trade on m
ultiple m

arkets on different
continents.
Since there are tim

e periods during the day w
hen there is trading

occurring on m
ore than one m

arket on the sam
e stock, it is conceivable

(though not likely) that you could buy the stock for one price in one
m

arket and sell the sam
e stock at the sam

e tim
e for a different (and

higher price) in another m
arket.

T
he stock w

ill trade in different currencies, and for this to be a riskless
transaction, the trades have to at precisely the sam

e tim
e and you have

to elim
inate any exchange rate risk by converting the foreign currency

proceeds into the dom
estic currency instantaneously.

Y
our trade profits w

ill also have to cover the different bid-ask spreads
in the tw

o m
arkets and transactions costs in each.
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E
vidence of M

ispricing?

S
w

aicki and H
ric exam

ine 84 C
zech stocks that trade on the tw

o
C

zech 
exchanges 

– 
the 

P
rague 

S
tock 

E
xchange 

(P
S

E
) 

and 
the

R
egistration Places System

 (R
M

S
)- and find that prices adjust slow

ly
across the tw

o m
arkets, and that arbitrage opportunities exist (at least

on paper) –the prices in the tw
o m

arkets differ by about 2%
. T

hese
arbitrage opportunities seem

 to increase for less liquid stocks.

W
hile the authors consider transactions cost, they do not consider the

price im
pact that trading itself w

ould have on these stocks and w
hether

the arbitrage profits w
ould survive the trading.
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b. D
epository R

eceipts

D
epository receipts create a claim

 equivalent to the one you w
ould

have had if you had bought shares in the local m
arket and should

therefore trade at a price consistent w
ith the local shares.

W
hat m

akes them
 different and potentially riskier than the stocks w

ith
dual listings is that A

D
R

s are not alw
ays directly com

parable to the
com

m
on shares traded locally – one A

D
R

 on T
elm

ex, the M
exican

telecom
m

unications com
pany, is convertible into 20 T

elm
ex shares.

In addition, converting an A
D

R
 into local shares can be both costly

and tim
e consum

ing. In som
e cases, there can be differences in voting

rights as w
ell.

 In spite of these constraints, you w
ould expect the price of an A

D
R

 to
closely track the price of the shares in the local m

arket, albeit w
ith a

currency overlay, since A
D

R
s are denom

inated in dollars.
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E
vidence on P

ricing

In a study conducted in 2000 that looks at the link betw
een A

D
R

s and
local shares, K

in, S
zakm

ary and M
athur conclude that about 60 to

70%
 of the variation in A

D
R

 prices can be attributed to m
ovem

ents in
the underlying share prices and that A

D
R

s overreact to the U
.S

,
m

arket and under react to exchange rates and the underlying stock.

T
hey also conclude that investors cannot take advantage of the pricing

errors in A
D

R
s because convergence does not occur quickly or in

predictable w
ays.

W
ith a longer tim

e horizon and/or the capacity to convert A
D

R
s into

local 
shares, 

though, 
you 

should 
be 

able 
to 

take 
advantage 

of
significant pricing differences.
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2. C
losed E

nd F
unds

C
losed end m

utual funds differ from
 other m

utual funds in one very
im

portant respect. T
hey have a fixed num

ber of shares that trade in the
m

arket like other publicly traded com
panies, and the m

arket price can
be different from

 the net asset value.

If they trade at a price that is low
er than the net asset value of the

securities that they ow
n, there should be potential for arbitrage.
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D
iscounts and P

rem
ium

s on C
losed E

nd F
unds
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D
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ium

:
2.5-5%

Prem
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D
iscount or Prem

ium
 on N

A
V

F
igure 11.7: D

iscounts/P
rem

ium
s on C

losed E
nd F

unds- June 2002
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C
losed end funds that open end…
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F
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elative D
iscount on C

losed E
nd F

unds that O
pen E

nd
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W
hat is the catch?

In practice, taking over a closed-end fund w
hile paying less than net

asset value for its shares seem
s to be very difficult to do for several

reasons- som
e related to corporate governance and som

e related to
m

arket liquidity.

T
he potential profit is also narrow

ed by the m
ispricing of illiquid

assets in closed end fund portfolios (leading to an overstatem
ent of the

N
A

V
) and tax liabilities from

 liquidating securities. T
here have been a

few
 cases of closed end funds being liquidated, but they rem

ain the
exception.
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A
n Investm

ent S
trategy of buying discounted

funds…

F
igure 11.9: D

iscounts on m
ost discounted and least discounted funds over tim

e
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3. C
onvertible A

rbitrage

W
hen 

com
panies 

have 
convertible 

bonds 
or 

convertible 
preferred 

stock
outstanding in conjunction w

ith com
m

on stock, w
arrants, preferred stock and

conventional bonds, it is entirely possible that you could find one of these
securities m

ispriced relative to the other, and be able to construct a near-
riskless strategy by com

bining tw
o or m

ore of the securities in a portfolio.
In practice, there are several possible im

pedim
ents.

•
M

any firm
s that issue convertible bonds do not have straight bonds outstanding,

and you have to substitute in a straight bond issued by a com
pany w

ith sim
ilar

default risk.
•

C
om

panies can force conversion of convertible bonds, w
hich can w

reak havoc on
arbitrage positions.

•
C

onvertible bonds have long m
aturities. T

hus, there m
ay be no convergence for

long periods, and you have to be able to m
aintain the arbitrage position over these

periods.
•

T
ransactions costs and execution problem

s (associated w
ith trading the different

securities) m
ay prevent arbitrage.
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D
eterm

inants of S
uccess at N

ear A
rbitrage

T
hese strategies w

ill not w
ork for sm

all investors or for very large
investors. Sm

all investors w
ill be stym

ied both by transactions costs
and 

execution 
problem

s. 
V

ery 
large 

investors 
w

ill 
quickly 

drive
discounts to parity and elim

inate excess returns.

If you decide to adopt these strategies, you need to refine and focus
your strategies on those opportunities w

here convergence is m
ost

likely. For instance, if you decide to try to exploit the discounts of
closed-end funds, you should focus on the closed end funds that are
m

ost discounted and concentrate especially on funds w
here there is the

potential to bring pressure on m
anagem

ent to open end the funds.
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P
seudo or S

peculative A
rbitrage

T
here are a large num

ber of strategies that are characterized as
arbitrage, but actually expose investors to significant risk.

W
e w

ill categorize these as pseudo or speculative arbitrage.
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1. P
aired A

rbitrage

In paired arbitrage, you buy one stock (say G
M

) and sell another stock
that you view

 as very sim
ilar (say F

ord), and argue that you are not
that exposed to risk. C

learly, this strategy is not riskless since no tw
o

equities are exactly identical, and even if they w
ere very sim

ilar, there
m

ay be no convergence in prices.

T
he conventional practice am

ong those w
ho have used this strategy on

W
all Street has been to look for tw

o stocks w
hose prices have

historically m
oved together – i.e., have high correlation over tim

e.
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E
vidence on P

aired T
rading

S
creening first for only stocks that traded every day, the authors found a

m
atching partner for each stock by looking for the stock w

ith the m
inim

um
squared deviation in norm

alized price series. O
nce they had paired all the

stocks, they studied the pairs w
ith the sm

allest squared deviation separating
them

.
•

 If you use absolute prices, a stock w
ith a higher price w

ill alw
ays look m

ore
volatile. Y

ou can norm
alize the prices around 1 and use these series.

•
W

ith each pair, they tracked the norm
alized prices of each stock and took a

position on the pair, if the difference exceeded the historical range by tw
o standard

deviations, buying the cheaper stock and selling the m
ore expensive one.

O
ver the 15 year period, the pairs trading strategy did significantly better than

a buy-and-hold strategy. Strategies of investing in the top 20 pairs earned an
excess return of about 6%

 over a 6-m
onth period, and w

hile the returns drop
off for the pairs below

 the top 20, you continue to earn excess returns. W
hen

the pairs are constructed by industry group (rather than just based upon
historical prices), the excess returns persist but they are sm

aller. C
ontrolling

for the bid-ask spread in the strategy reduces the excess returns by about a
fifth, but the returns are still significant.
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T
w

o C
aveats on P

aired A
rbitrage

T
he study quoted found that the pairs trading strategy created negative

returns in about one out of every six periods, and that the difference
betw

een pairs often w
idened before it narrow

ed. In other w
ords, it is a

risky 
investm

ent 
strategy 

that 
also 

requires 
the 

capacity 
to 

trade
instantaneously and at low

 cost.

B
y the late 1990s, the pickings for quantitative strategies (like pairs

trading) had becom
e slim

 because so m
any investm

ent banks w
ere

adopting the strategies. A
s the novelty has w

orn off, it seem
s unlikely

that the pairs trading w
ill generate the kinds of profits it generated

during the 1980s.
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2. M
erger A

rbitrage

T
he stock price of a target com

pany jum
ps on the announcem

ent of a
takeover. H

ow
ever, it trades at a discount usually to the price offered

by the acquiring com
pany.

T
he difference betw

een the post-announcem
ent price and the offer

price is called the arbitrage spread, and there are investors w
ho try to

profit off this spread in a strategy called m
erger or risk arbitrage. If the

m
erger succeeds, the arbitrageur captures the arbitrage spreads, but if

it fails, he or she could m
ake a substantial loss.

In a m
ore sophisticated variant in stock m

ergers (w
here shares of the

acquiring com
pany are exchanged for shares in the target com

pany),
the arbitrageur w

ill sell the acquiring firm
’s stock in addition to buying

the target firm
’s stock.
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E
vidence from

 m
erger arbitrage

M
itchell 

and 
P

ulvino 
(2000) 

use 
a 

sam
ple 

of 
4750 

m
ergers 

and
acquisitions to exam

ine this question. T
hey conclude that there are

excess 
returns 

associated 
w

ith 
buying 

target 
com

panies 
after

acquisition announcem
ents of about 9.25%

 annually, but that you lost
about tw

o thirds of these excess returns if you factor in transactions
costs and the price im

pact that you have w
hen you trade (especially on

the less liquid com
panies).

T
he strategy earns m

oderate positive returns m
uch of the tim

e, but
earns large negative returns w

hen it fails. T
he strategy has payoffs that

resem
ble those you w

ould observe if you sell puts – w
hen the m

arket
goes up, you keep the put prem

ium
 but w

hen it goes dow
n, you lost

m
uch m

ore.
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D
eterm

inants of S
uccess at S

peculative
A

rbitrage

T
he use of financial leverage has to be scaled to reflect the riskiness of

the strategy. W
ith pure arbitrage, you can borrow

 100%
 of w

hat you
need to put the strategy into play. In futures arbitrage, for instance, you
borrow

 100%
 of the spot price and borrow

 the com
m

odity. Since there
is no risk, the leverage does not create any dam

age. A
s you m

ove to
near and speculative arbitrage, this leverage has to be reduced. H

ow
m

uch it has to be reduced w
ill depend upon both the degree of risk in

the strategy and the speed w
ith w

hich you think prices w
ill converge.

T
he 

m
ore 

risky 
a 

strategy 
and 

the 
less 

certain 
you 

are 
about

convergence, the less debt you should take on.
T

hese strategies w
ork best if you can operate w

ithout a m
arket im

pact.
A

s you get m
ore funds to invest and your strategy becom

es m
ore

visible to others, you run the risk of driving out the very m
ispricing

that attracted you to the m
arket in the first place.
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Long S
hort S

trategies: H
edge F

unds

W
hile hedge funds com

e in all varieties, they generally share a
com

m
on characteristic. T

hey can go both buy and sell short assets.

Y
ou can have value and grow

th investing hedge funds, hedge funds
that specialize in m

arket tim
ing, hedge funds that invest on

inform
ation and hedge funds that do convertible arbitrage.
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T
he P

erform
ance of H

edge F
unds

Y
ear

N
o of

funds in
sam

ple

A
rithm

etic
A

verage
R

eturn

M
edian

R
eturn

R
eturn on

S&
P

 500
A

verage
A

nnual F
ee

(as %
 of

m
oney under

m
anagem

ent)

A
verage

Incentive
F

ee (as %
of excess
returns)

1988-89
78

18.08%
20.30%

1.74%
19.76%

1989-90
108

4.36%
3.80%

1.65%
19.52%

1990-91
142

17.13%
15.90%

1.79%
19.55%

1991-92
176

11.98%
10.70%

1.81%
19.34%

1992-93
265

24.59%
22.15%

1.62%
19.10%

1993-94
313

-1.60%
-2.00%

1.64%
18.75%

1994-95
399

18.32%
14.70%

1.55%
18.50%

E
ntire

P
eriod

13.26%
16.47%

%
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Looking a little closer at the num
bers…

T
he average hedge fund earned a low

er return (13.26%
) over the

period than the S&
P 500 (16.47%

), but it also had a low
er standard

deviation in returns (9.07%
) than the S &

 P 500 (16.32%
). T

hus, it
seem

s to offer a better payoff to risk, if you divide the average return
by the standard deviation – this is the com

m
only used Sharpe ratio for

evaluating m
oney m

anagers.

T
hese funds are m

uch m
ore expensive than traditional m

utual funds,
w

ith m
uch higher annual fess and annual incentive fees that take aw

ay
one out of every five dollars of excess returns.



A
sw

ath D
am

odaran
57

R
eturns by sub-category

F
igure 11.10: H

edge F
unds: A

verage R
eturns and Standard D

eviations - 1989-1995
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T
here is substantial survival risk..

L
iang exam

ined 2016 hedge funds from
 1990 to 1999. W

hile his
overall conclusions m

atched those of B
row

n et al., i.e. that these hedge
funds earned a low

er return than the S
&

P
 500 (14.2%

 versus 18.8%
),

they w
ere less risky and had higher Sharpe ratios (0.41 for the hedge

funds versus 0.27 for the S&
P 500), he also noted that there a large

num
ber of hedge funds die each year. O

f the 2016 funds over the
period for instance, only 1407 rem

ained live at the end of the period.


