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By Jennifer Ablan

NEW YORK, May 31 (Reuters) - Louis Morgan, managing

director of hedge-fund firm HG Trading, has never talked to his

best trader. That's because his best trader is a machine.

Morgan's top earner is a computer whose software can

monitor thousands of stocks simultaneously, and respond in less

than a blink of an eye when opportunities arise.

"Doing what we do by hand would be impossible," said

Morgan, who focuses on statistical arbitrage -- taking

advantage of sudden and potentially profitable price anomalies

between securities that usually trade in correlation.

Morgan uses a computer trading system based on algorithms,

complex mathematical formulas that quickly weigh a huge number

of possible trades and execute orders in milliseconds (a

millisecond is one thousandth of a second).

He is part of a rapid and relentless trading revolution

that in just a few years has transformed financial markets.

The increasing adoption of algorithmic trading -- "black

box trading systems" -- is changing the way Wall Street works

and is creating new royalty with billion-dollar-plus incomes.

Former math professor James Simons, who was one of the best

paid hedge fund managers in the world last year, earned $1.7

billion, according to Alpha magazine.

But even as such kings ascend, there are predictions that

the number of traders will sink by as much as 90 percent by

2015 and that most of those who will be left won't need

traditional Wall Street skills but will be whizzes in math,

statistics, computer science, astrophysics and linguistics.

In short, they will have many of the real abilities of a

rocket scientist.

The presence of so much computer power has so far reduced

short-term market volatility, but it also is giving regulators

sleepless nights.

Many wonder what would happen if a rogue trader with

rocket-scientist skills had control of a Wall Street firm's

black boxes, or if the machines turned a market slide into a

meltdown before anyone could trigger a halt.

The change is even affecting where big banks and funds do

business as they seek to get physically closer to exchanges,

and even news services, so they don't lose precious seconds

through lags in transmission of data, information and news.

And financial news organizations are increasingly focused

on machine-readable, as well as human-readable news.

GOING MAINSTREAM

About a third of U.S. equities trading is already being

done using algorithmic trading, with that figure expected to

soar to more than 50 percent by 2010, said Brad Bailey, a

senior analyst at the Boston-based researcher Aite Group.

"I'm even afraid I'm underestimating that number," Bailey

said.

The London Stock Exchange estimates that around 40 percent

of its trading is algorithmic.

"It's becoming much more mainstream," said Guy Cirillo,

manager of global sales channels for Credit Suisse's Advanced

Execution Services unit, an algorithmic trading platform that

serves major hedge funds and other buy-side clients.

"You are seeing the traditional firms that took longer to

adopt have come in strong in the last year to two years," he

said. "Realistically, if you are not using this type of

technology you are at a serious disadvantage."

Algorithmic models can be customized to execute almost any

strategy.

Some aim to capture fleeting price anomalies that generate

thousands of buy and sell orders every second.

Others slice up a large trade into smaller trades to mask

intentions and prevent rivals from squeezing the trader on

price.

That ability to trade quietly and anonymously has driven

algorithmic trading and what is being called the "algo wars,"

because it solves one of a large firms' biggest headaches about

using brokers -- information leakage.

"You don't want anybody to know that you are trying to buy,

say, 10 million shares of some small-cap stock," said Adam

Sussman, senior analyst at hedge fund research firm The Tabb

Group. "Otherwise, the price is going to shoot up."

Algorithmic trading has reduced volatility in equities and

foreign exchange markets, as many of the programs are based on

mean reversion, so as things move astray, the programs pull the

market back to the norm.

But algorithmic trading has had the opposite effect on

financial and corporate news.

The appetite for information on everything and anything on

Wall Street has never been greater as data-hungry computer

programs can absorb and respond to new and old input.

There now are software tools that can analyze years' worth

of news stories to see how certain headlines affect certain

stocks and asset classes and use those patterns to program

computers to trade on the latest news developments.

News and financial organizations such as Reuters <RTR.L>

<RTRSY.O>, Dow Jones <DJ.N> and Thomson Financial <TOC.TO>,

which is acquiring Reuters, have jumped into the fray, making

sure they present stories in ways computers can understand.

DEATH OF A TRADER

Morgan, of HG Trading, said that five years ago it was

expensive to create an algorithmic trading system as everything

had to be done in-house. Today, he works with just two people

and a software program to build his algorithms.

The effort has paid off. "We are profitable on a little

more than 60 percent of our trades," he said.

While such a win rate may not look great on a traditional

trading desk, it is very profitable when computers are trading

much greater volumes.

Such success in the algo wars may mean that it is not only

the exchange floor trader whose job is threatened but many of

those sitting in front of screens, too.

In 2006, an IBM Institute for Business Value study found

that for every 40 traders that are active for a given product,

there will be only four left by 2015 due to the

electronification of markets.

"The four traders will be the stars that assume risk,

achieve true client insight and, of course, consistently beat

the market," according to the study, called "Tackling latency

-- the algorithmic arms race."

And those survivors are set to do very well.

Simons, the 69-year-old founder of Long Island, New

York-based Renaissance Technologies Corp., is not alone among

the new billionaire class.

Ken Griffin, the 38-year-old founder of Chicago-based

Citadel Investment Group, took home $1.4 billion in 2006, up

from just $240 million in 2004, according to Alpha Magazine.

Both employ rapid-fire quantitative techniques designed to

exploit minute price differences through algorithmic

platforms.

But behind the proprietary mathematical models are the

developers -- mathematicians, astrophysicists and computer

scientists -- who make algorithmic trading successful.

"We haven't hired out of Wall Street at all," Simons said

in a keynote address at the International Association of

Financial Engineers annual conference last week.

Of course, the high-powered programs are also available to

traders who might use the same technology and aggressive

tactics to steamroll other market players.

There are fears, too, about those whose algos might fail.

"They can pump in more orders per millisecond than a person

can, so there's always the concern that they can melt a firm

and blow it up in a matter of seconds," said Edward Dasso, who

directs market surveillance for the National Futures

Association.

Market regulators worry that the kind of trading that Nick

Leeson did over several years to cause $1.4 billion of losses

and the collapse of Barings Bank in 1995 could be done today in

milliseconds -- with similar results.

LOCATION, LOCATION

The algo wars have become so fierce that location, of all

things, has become a crucial element in the quest to shave

milliseconds off execution times.

Exchanges have beem providing locations for companies that

want to place their servers in proximity to the exchanges'

systems. The length of time it takes bits of data to travel

from one city to another can make a difference.

"The (trading) standard now is sub-one millisecond," said

Philadelphia Stock Exchange CEO Sandy Frucher at the Reuters

Exchanges and Trading Summit earlier this month. "If you get

faster than sub-one millisecond, you are trading ahead."

The growth in black box investing goes beyond stocks.

In three years, 25 percent of all foreign-exchange trading

will be conducted with algorithmic trading, up from 12 percent

now, according to the Aite Group.

By 2010, algorithmic trading in fixed-income securities

will grow to 12 percent, up from about 5 percent, while

algorithmic trading in options is projected to increase to 20

percent, up from 2 percent.

About $480 million is being spent now on information

technology directly attributable to supporting algorithmic

trading of U.S. equities, according to the TowerGroup, an

industry research and advisory services firm based in Needham,

Massachusetts.

IT spending for algorithmic spending is projected to grow

at a 15 percent compound annual growth rate, which puts 2010

spending at roughly $750 million, TowerGroup added.

Cirillo of Credit Suisse said the firm's stock algorithms

have become so popular that clients have requested leveraging

those models in other asset classes.

"We found that clients wanted to take positions not just in

stocks, but also in foreign exchange, options and futures," he

said.

(Additional reporting by Jonathan Keehner and Dane Hamilton)
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   By Jennifer Ablan 

   NEW YORK, May 31 (Reuters) - Snipes, sniffers and 

guerrillas are lurking in the stock market. So are dark pools, 

daggers, boxers, slicers and nighthawks. 

   Reflecting the nature of the struggle for ascendance in 

algorithmic trading -- or simply, the algo wars -- investment 

banks and hedge funds have been giving military monikers to 

their increasingly complex and machine-driven trading 

strategies. 

   The battlefield names may well be suitable, given that many 

of the strategies seek to disguise a trader's real intentions, 

detect the strategies of rivals and take advantage of them, or 

capture fleeting anomalies in market behavior. 

   This isn't just a war game relevant to ultra-rich investors 

in hedge funds, or proprietary traders playing with their 

banks' money. 

   Increasingly mainstream mutual funds and pension funds are 

using such automated programs. And that means even mom-and-pop 

investors may be gaining some advantages. 

   The main ones are the possibility of better prices for 

transactions, as there is less transparency when a big order 

hits the market, and lower costs, as a bank of computers 

eventually becomes less expensive than a bank of traders. 

   "These algorithms are designed to help get an order done 

without creating market impact," said Adam Sussman, senior 

analyst at The Tabb Group, a financial services research and 

advisory firm. 

   "You always want to hide your hand and these algorithms 

give you a way to do that," he said. 

   The retail investor who dabbles in the market from home may 

also need to understand the increasing power of the machine, 

with many experts predicting such "black box trading" to 

account for more than half of stock market transactions. 

   The effects of the algorithmic takeover of trading are 

already apparent. 

   It can reduce volatility, as computers constantly push 

prices back toward the norm, has raised fears of a faster 

market meltdown on a startling event such as 9/11, and can add 

to rollercoaster-like share-price movements during the first 

and last hour of the stock-market trading day. 

   It also means that humans trying to trade on an event -- 

such as a profit warning -- are almost always going to lose out 

on the initial price moves, however fast their fingers may be 

on the order button. 

   Following are some of the best known algorithmic trading 

techniques and terms: 

   VWAP 

   VWAP -- volume weighted average price -- is the most basic. 

It executes a buy order in a stock as close as possible to its 

historical trading volume in an effort to reduce the trade's 

impact on the market. 

   For example, if over the past three months 10 percent of a 

stock's trading volume occurs in the first hour of trading, 

then a computer with a customer's buy or sell order will stop 

trading that order in that hour if the 10 percent level is 

reached. The rest of the order will be traded in subsequent 

periods. 

   The idea is to prevent any appearance of heavier than 

normal trading activity, which could damage the price at which 

the order is executed as other traders (whether humans or 

machines) realize what is happening. 

   TWAP 

   Another basic algorithmic trading technique is time 

weighted average price, or TWAP. It trades based on the clock, 

allowing traders to slice a trade up over time, and is most 

appealing for those investing in a small, illiquid stock where 

volume analysis makes little sense. 

   Participation strategies 

   These are employed when an investor "wants to keep up with 

the volume that's going on," said Sussman. "If all of a sudden 

we see an increased interest in a particular stock, then the 

algorithm will become more aggressive. And, if there is less 

trading going on, it becomes less aggressive." 

   The technique appeals to momentum investors, the 

follow-the-money types who want to take advantage of a 

significant move in a stock. 

   Guerrilla 

   This algorithm, developed by Credit Suisse, is designed to 

work orders without signaling the presence of a buyer or seller 

to the marketplace. In other words, it slices big orders into 

smaller unobtrusive sizes. 

   It "uses a variety of trading techniques to disguise its 

trail," according to Credit Suisse's Advanced Execution 

Services unit, which serves major hedge funds and other 

buy-side clients. 

   Guerrilla trades on a wide range of alternative trading 

networks and is particularly effective in mid-cap and small-cap 

stocks. 

   Here's the verbal equivalent of Guerrilla, for a 

hypothetical order on Ross Stores: "Sell 150,000 of ROST, not 

held. Don't show anything out loud, don't shop it, don't lean 

on it." 

   Sniper 

   This is another Credit Suisse algorithm, a very aggressive 

tactic which will trade until it either completes or reaches an 

investor's limit price. 

   "It's looking at all of the market data and finding ways to 

very intelligently pick off little pieces here and there," 

Sussman said. 

   According to Credit Suisse, "It never displays a bid or 

offer and can sniff out hidden liquidity. As a result, it is 

often a better choice than placing limit orders directly into 

the market." 

   Sniffers 

   These are used to sniff out algorithmic trading by others 

and the algorithms being used. The technique aims to find other 

software at work in the market in the hope that it will pick up 

trading opportunities -- either working with or against the 

trading flow created by the rivals. 

   "Sniffers sometimes throw a little bit of an order out 

waiting to see if someone comes and gets it," said Sussman. 

"You're sort of using it as bait, and if someone hooks on to 

it, then you try to get more and more of the order." 

   Dark pools of liquidity 

   These are private trading networks -- they do not post 

price quotes -- in which buyers and sellers remain anonymous 

until trades are executed. Orders are matched internally 

according to software that dissects brokers' order books 

looking for better prices than available on the exchanges and 

public trading networks. 

   They will record the trade only after it has been privately 

done. 

   For example, someone puts in a 1-million-share order to buy 

IBM into a dark pool and no one knows that it's there. The 

order gets filled when other orders come in "as long as they 

are at the right price and in the right stock," Sussman said. 
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   By Dane Hamilton 

   NEW YORK, May 31 (Reuters) - Wall Street equity analysts 

have had their share of problems in recent years, from 

regulatory heat to budget cuts to a loss of star power and 

prestige. 

   Now, with the growth of quantitative analysis, some are 

facing a worse possible fate: being supplanted by computers. 

   At an increasing number of Wall Street investment banks, 

hedge funds and elsewhere, computers are churning out 

investment analyses culled from enormous pools of data. 

   And some say they're more objective than human-based 

reports in determining which stocks, bonds or currencies to buy 

or sell. Increasingly, such programs are used to turbocharge 

traditional research. 

   "Given the same set of factors, it will always produce the 

same result," said quant industry veteran Tanya Beder of 

quantitative analysis. "Its signals are pure and systematic." 

   Beder, who built the quant trading division of 

top-performing hedge fund Caxton Associates LLC and was chief 

executive of Citigroup's <C.N> Tribeca Global Management in 

2006, estimates that quantitative analysis and trading "drives 

one-third of the market" on any given day. 

   The trend has made quantitative specialists, or quants, 

among the most highly valued on Wall Street, with top players 

commanding seven-figure salaries, similar to stock analysts a 

decade ago. 

   "There's great demand for these rocket scientists," said 

Sandy Gross, managing partner at Pinetum Partners, a Greenwich, 

Connecticut-based executive search firm specializing in hedge 

funds. "They don't necessarily come out of financial services, 

but have a strong background in mathematics and statistics that 

can be applied to all asset classes." 

   Hedge funds, which are often early adopters of new 

investment methods, are spurring the development of 

quantitative strategies, which trade using mathematical, or 

algorithmic, models. Many such strategies were spawned at the 

internal trading desks at banks, notably Goldman Sachs <GS.N>. 

   "It's all about trying to create an artificial analyst," 

said a portfolio manager at a large quantitative hedge fund who 

asked to remain anonymous. "It may not do it as well (as a 

human analyst), but it makes up for it in terms of volume." 

   BUY OR SELL 

   Traditional fundamental analysis leads to buy or sell 

recommendations based on a security's price compared with the 

analyst's projections for earnings, cash flow, relative 

valuation to peers and other factors, including the personal 

judgment of the analyst. 

   Now complex computerized programs can do all that and more, 

including employing vast reservoirs of data on historic prices 

to project how stock, currency or other prices may move. 

   Overlay that security-specific information with 

macro-economic data, forecasts, demographics, industry 

statistics and other information, and you get a more efficient 

trading model, proponents say. 

   The evidence of quantitative success is exemplified by 

top-performing hedge fund groups D.E. Shaw & Co. and 

Renaissance Technologies Corp., which both were founded by 

former university math professors and hire heavily from the 

scientific community. 

   Such firms were never big users of Wall Street sell-side 

analysis, preferring to do their own. But the fact that leaders 

in the fast-growing, $1.5 trillion hedge fund industry don't 

rely on outside analysts is telling, experts said. 

   "It doesn't necessarily mean that Wall Street analysts are 

going to go out of business, but it does mean that there are 

other ways to be successful in identifying value," said Ron 

Papanek, director of strategy at RiskMetrics Group, a financial 

consulting firm. 

   "The mere fact that it's not only successful but represents 

the largest hedge funds tells you that this form of analysis 

has legs," Papanek said. 

   Brad Hintz, financial services analyst at AllianceBernstein 

<AB.N>, said quantitative hedge funds are only one factor 

that's eroding traditional sell-side research. 

   The biggest, he said, is declining trading commission rates 

at major Wall Street firms, which has forced them to cut costs 

and outsource research. Regulatory investigations into analyst 

conflicts, the technology stock crash and other factors also 

played a part. 

   Still, the commission revenue decline has caused major 

investment banks to boost resources to higher-margin 

quantitative trading and derivatives desks, further fueling the 

trend. 

   "There are lots of arguments as to why equity analysts are 

doomed," said Hintz. 
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