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and can be utilised in either 
bull markets or bear mar-
kets, and in periods of high 
or low volatility. It is still in 
a stage of growth because of 
the education being put out 
there by the exchanges and 
the broker-dealers.” 

According to Boris 
Ilyevsky, managing director, 
International Securities 
Exchange, factors contribut-
ing to the growth of options 
volumes include increased 
familiarity with the product 
and the US’s very liquid list-
ed market. “Options are 
cleared centrally at the 
OCC, and the industry is 
very competitive, which 
leads to better-quality mar-
kets for customers,” he says. 
“The market-making and 
liquidity-providing firms 
are all the big banks or big 
hedge funds so there is a lot 
of comfort and security with 
the players in the market.” 

The power of seven 
In the US, options are traded 
on seven exchanges: the 
Chicago Board Options 
Exchange (CBOE); Boston 
Options Exchange (BOX); 
American Stock Exchange 
(Amex); the New York-based 
International Securities 
Exchange (ISE); NYSE’s Arca 
Options; Nasdaq Options 
Market (NOM), an electron-
ic platform launched by 

Nasdaq OMX in March; and 
the Philadelphia Stock 
Exchange (PHLX), renamed 
Nasdaq OMX PHLX since its 
acquisition in July. 

Following the acquisi-
tion, Nasdaq now runs two 
separate options exchanges 
– NOM and PHLX – each 
with different market struc-
tures. The NOM operates 
under a price-time priority 
model – whoever is there 
first, trades first and gets the 
entire order – which is the 
method operated by NYSE 
Arca Options and BOX and 
is also dominant in Europe. 

Meanwhile, PHLX will 
follow the traditional pro 
rata allocation model 
employed by the CBOE and 
ISE under which customers 
trade first at a given price, 
and then the specialist gets 
an allocation as a reward for 
risking its capital to main-
tain a two-sided market. 

At present, the CBOE 
executes around 34% of total 
options volume, with the ISE 
executing around 27% of 
total order flow. But their 
dominance in the landscape 
could be threatened by 
Nasdaq OMX’s buy-up of 
Philadelphia and NYSE 
Euronext’s impending acqui-
sition of the American Stock 
Exchange, after which it will 
also offer two models: Amex, 
a traditional pro rata options 
exchange; and NYSE Arca 
Options, which launched a 
maker-taker pricing model 
in 2006. 

The maker-taker model, 
which charges customers 
who remove liquidity from 
the exchange, while provid-
ing rebates to traders who 
provide liquidity, is designed 
to attract high-volume trad-
ers of liquid contracts. “That 
kind of model is rapidly 
expanding, especially for the 
most liquid classes, like 
Spiders and QQQQs 
(exchange traded options 
that settle into shares),” says 

“I see a homogenisation 
of the cash and options 

markets, allowing for 
innovations such as off-
exchange liquidity pools.” 
Robert Newhouse, CEO, Ballista
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on multiple options 
exchanges, market partici-
pants are adopting compu-
ter-driven trading models 
to secure best price across 
the the fragmented trading 
environment. “The biggest 
challenge overall is dealing 
with seven different 
options exchanges and fig-
uring out: which is the best 
exchange to route your 
order to; where are you 
going to get the best execu-
tion; where are you going 
to get a higher probability 
of execution, bearing in 
mind that certain products 
only trade on one 

also consummate a facilitated 
trade on the exchange floor,” 
explains Adam Nunes, vice 
president and head of US 
options, Nasdaq OMX, who 
notes that the PHLX floor is 
important for the execution 
of multi-leg institutional 
orders. Nunes insists that 
Nasdaq will continue to run 
the floor as long as it makes 
sense for the firm’s custom-
ers and shareholders, but 
notes that “over time, we will 
need to compete with auto-
mated tools designed to solve 
those problems.” 

But with orders being 
executed more commonly 

Abe Kohen, director of trad-
ing strategies, FlexTrade 
Systems, which offers a suite 
of options algorithms 
through its FlexOPT trading 
solution. 

Clearing the floor?
Generally, options have 
lagged behind equities in 
terms of electronic trading, 
only really starting in earnest 
in 2000 when the ISE became 
the first fully electronic US 
options exchange. Today, the 
seven options exchanges are 
either fully electronic or have 
a hybrid mix of floor trading 
and electronic execution. 

The trading floor contin-
ues to serve an important 
function in options, with 
both Chicago and 
Philadelphia operating floors 
as part of the exchange, 
mostly to facilitate complex 
orders such as strategies that 
involve more than one 
option or an option on the 
stock. But while there is a 
certain element of the trad-
ing community that remains 
more comfortable with a 
floor, some people have 
questioned why Nasdaq, 
with its background in elec-
tronic trading, is continuing 
its Philly floor. 

“The floor traders add 
value in two ways. You can 
send them an order which 
they can work, and you can 

US equity options trading volumes 1996-2007 

Source: Options Clearing Corporation
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transact in large size forced 
institutions to look elsewhere 
and options were a natural 
choice,” says Ilyevsky at the 
International Securities 
Exchange. For some, the 
move to penny quoting in 
options could lead to a simi-
lar drying up of listed liquidi-
ty and shift to more OTC 
options trading activity. 

A consequence of pen-
ny-quoting has been for 
top-of-the-book liquidity, 
i.e. the volume of contracts 
available at the best bid or 
offer, to shrink considera-
bly. With 100 price points 
in a dollar rather than 20, 
for example, smaller quot-
ing increments have result-
ed in narrower spreads. In 
turn, these tighter spreads 
have resulted in dramatical-
ly less liquidity at the inside 
market for all but the most 
liquid options in the pilot. 
In the Tabb Group report, 
70% of respondents 
described the lack of liquid-
ity as the main problem 
with options trading. 

Such market conditions 
are conducive to algorithms 
which can capture liquidity 
dispersed across more price 
points. This trend has 
grown further as the SEC 
has expanded the pilot to 
include 63 total issues rep-
resenting approximately 
58% of industry-wide 

Penny arcade
The increasing use of more 
sophisticated electronic 
execution strategies can be 
linked to the Securities and 
Exchanges Commission-
backed penny pilot scheme, 
which was rolled out in 
January 2007 and which 
introduced quoting in 
penny increments in vari-
ous options classes instead 
of larger denomination 
nickels and dimes. 

For some, the ongoing 
pilot has worrying echoes of 
the decimalisation of the 
US equities markets in 
2001, which required stocks 
to be quoted in decimals 
rather than eighths and six-
teenths, and which brought 
about a surge in algorithmic 
trading tools to seek out 
liquidity and typically break 
up block orders to disguise 
trading intentions and 
reduce market impact. 

“The drying up of liquidi-
ty on the equities side, the 
proliferation of dark pools, 
and the complete inability to 

exchange, such as the index 
options which only trade 
on the CBOE,” says Kohen 
at FlexTrade Systems. 

To meet the rising insti-
tutional demand for 
options, exchanges and 
brokers are starting to offer 
the same technologies that 
have transformed the equi-
ties market. Thus far, most 
options algorithms have 
been smart order routers 
that direct orders to appro-
priate venues, often in the 
form of liquidity-seeking 
order types. “We have built 
systems that have been 
called algorithms but they 
were really smart routing 
algorithms,” says Anthony 
Saliba, CEO of LiquidPoint, 
an agency-only options 
brokerage owned by BNY 
ConvergEx Group that pro-
vides order flow, routing 
and execution for sell-side 
firms and hedge funds. 
“They were not classic trad-
ing algorithms, but now we 
have combined them with 
the market sweep capabili-
ties that were already 
included in the LiquidPoint 
suite to create algorithms 
that help clients seek 
liquidity across all exchang-
es, and allow them to limit 
market impact and manage 
a diverse array of options 
trading strategies,” says 
Saliba.

“Firms that use quant 
tools in the options 

market have had their 
capacity to carry positions 
enhanced significantly.” 
Douglas Engmann, president, Engmann Options
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in a stock, because it may 
have been out of the money 
or it may have been a brand 
new contract,” comments 
Xenakis. 

In January, Goldman 
Sachs, which executes more 
than one million US options 
contracts per day, launched 
two new algorithms, Iceberg 
and Delta Adjusted, follow-
ing the 2005 launch of 
sweeping tool Prowler, 
which connects to all US 
options exchanges in a bid 
to capture available liquidity 
for large orders. The Iceberg 
strategy posts small orders 
into the various markets 
holding the balance, while 
the Delta Adjusted strategy 
is designed to float at a limit 
with the underlying security 
according to the option 
delta, so that the order paus-
es if the price of the under-
lying stock moves above or 
below a given price range. 

Other bulge-bracket 
firms and algorithm pro-
viders are also pushing into 
the space, including UBS, 
Lehman Brothers, Morgan 
Stanley and Credit Suisse, 
which has leveraged its 
Advanced Execution 
Services equity algorithms, 
such as Sniper and 
Pathfinder, to function in 
the options market. 

As the penny pilot 
expands to include more 

does not translate directly 
into the options market. 
“Algorithms that you see in 
the equity space that seek 
hidden liquidity don’t apply 
because those don’t exist in 
the US options market, at 
least not in any substantial 
portion,” says JP Xenakis, 
head of electronic listed 
options sales, Goldman 
Sachs. 

Data overload 
One of the greatest challeng-
es in building options algo-
rithms is the sheer volume 
of data. On the quote-driven 
options market, the Options 
Price Reporting Authority 
currently processes about 
575,000 quotes per second. 
“It can be quite a technology 
race,” says Ed Boyle, senior 
vice president, NYSE Arca 
Options. “Options has 
inherently about 20 times 
more data coming at you 
than the equities space 
because of the amount of 
contracts that are listed.” 

Nor does the idea of 
building an algorithm based 
on a historical volume curve 
for the underlying stock 
necessarily work. “Options 
contracts don’t necessarily 
have long lives to them, or 
an options contract may not 
have been active until the 
last two days, versus the last 
20 days that you would see 

options volume. Pilot 
options series priced under 
$3 are quoted in penny 
increments, while those $3 
or higher are quoted in 
nickels. So far, the industry 
has seen volumes increase 
in the penny names at a 
much faster rate than in 
non-penny options classes. 

“Penny pricing is one of 
the drivers of the move to a 
greater use of algorithms,” 
says Nunes at Nasdaq OMX. 
Having moved to penny 
increments, he observes, 
options will repeat the US 
equities market’s post-deci-
malisation push into smart 
order routing and, subse-
quently, trading algorithms. 
Smart order routing and 
trading algorithms also rely 
on efficiency at the exchange 
level to allow them to inter-
act in a meaningful way, he 
adds. “Exchange technology 
has really improved. When 
Nasdaq entered the market, 
we were the first exchange to 
come in with sub-millisec-
ond response times. The bet-
ter the exchange technology, 
the better the algorithms can 
work with it.” 

However, given the funda-
mental differences between 
the asset classes, many of the 
electronic tools used for equi-
ties do not transfer to 
options. A traditional equities 
VWAP strategy, for example, 

“The 
biggest 

challenge 
overall is 
dealing with 
seven different 
options 
exchanges.”

Abe Kohen, 
director of 
trading strategies, 
FlexTrade 
Systems
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approved by the SEC for 
broad-based options in 
2005. Under the previous 
regulations, different mar-
gins applied to equities and 
options in the same 
account. The same margin 
rules can now be applied to 
all securities in an account, 
increasing the ease and flex-
ibility of using stocks and 
options in investment strat-
egies and giving investors 
more leverage. 

“Firms that use quant 
tools in the options market 
and carrying positions over-
night have had their capacity 
to carry positions enhanced 
significantly,” explains 
Douglas Engmann, presi-
dent, Engmann Options, a 
proprietary trading firm 
based in San Francisco. 

According to research 
firm Aite Group, around 
7% of order flow in US 
options is algorithmically 
generated, a figure it pre-
dicts to increase to 20% by 
2010. “There is a develop-
ment of stealthier and more 
intelligent algorithms,” says 
Xenakis at Goldman Sachs. 
“We are now working on 
trading contingent orders, 
the ability to work multiple 
products with an algorithm 
in concert to achieve some 
sort of net pricing. That 
will probably be the next 
frontier.” n

obstacle those investors 
face is executing in size, 
since liquidity in an under-
lying name is often spread 
across multiple strike prices 
and expiries. 

To address this issue, 
two third-party technology 
providers, Ballista and 3D 
Markets, have developed 
non-displayed liquidity 
pools for options as the 
buy-side and hedge funds 
seek to execute large trades 
and minimise market 
impact. “I see a homogeni-
sation occurring between 
the rules of the cash and 
options markets, allowing 
for innovations such as off-
exchange liquidity pools,” 
says Robert Newhouse, 
CEO, Ballista. “This should 
be accompanied by the 
introduction of newer plat-
forms to attract the large 
passive liquidity that pres-
ently exists now but cannot 
be advertised.” Ballista has 
recently received FINRA 
(Financial Industry 
Regulatory Authority) 
membership approval for 
its liquidity pool and 
expects to begin trading in 
September.

One example of regula-
tory change that has already 
contributed to the increase 
in algorithmic trading is the 
introduction of portfolio 
margining, which was 

options classes, NYSE Arca 
Options, the Boston 
Options Exchange and 
NOM are counting on the 
maker-taker pricing model 
to attract volume to their 
venues by encouraging 
liquidity providers to tight-
en the spread in a penny 
pilot environment. “They 
want to try to differentiate 
themselves from the other 
exchanges and build their 
marketplace,” says Saliba at 
BNY ConvergEx 
LiquidPoint. “We’re in a 
quote-driven market and 
that’s an order-driven 
approach. The options mar-
kets need a quote-driven 
format to succeed to their 
fullest capabilities.”

However, he also notes 
that high-frequency traders 
usually take liquidity from 
exchanges instead of post-
ing bids and offers. “So the 
maker-taker model 
wouldn’t lend itself to that 
group. By definition, they 
would take more liquidity 
than they add and thus 
have to pay increased 
exchange fees,” says Saliba. 

Blocked out 
One of the criticisms of the 
penny pilot has been that it 
benefits retail customers 
while making it more diffi-
cult for institutions to trade 
in large sizes. The main 




