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High-Frequency Trading

Every twitch of a stock ticker is a deal being struck somewhere on the market. Buyers and sellers compare information and expectations of future value to create fair prices for the exchange of stocks and other commodities. 

Information and Market Pricing
Though most economists recognize that human emotions keep markets from being perfectly efficient, our modern exchanges do combine vast amounts of information to help determine workable prices. Those buying want the best value they can find, while those selling want the highest amount others will pay.

Some changes in market prices are the result of efficiency—new information is discovered and is rapidly assimilated, altering the value of assets. Other changes are driven by emotion or poor judgment—fear or greed leading people to pay too much or sell for too little. Traders closely watching price movements cannot always tell which change is which. To them, the market moves randomly.

But what if you could get information faster than the rest of the market? What if you could make decisions so quickly that you could move deals in the middle of transactions? Traders with those abilities could predict market fluctuations just before they happen and find miniscule, but continuous, opportunities for profit.

What is High-frequency Trading?

High-frequency trading (HFT) is the use of extremely fast computers and networking to exploit impending changes in market values. HFT occurs at incredible speeds, with some transactions clocking in at less than 10 milliseconds (.01 seconds).
HFT typically produces profits of less than one-tenth of a cent on each share traded, with some trades yielding as little as 1/100 of a cent. Since these low margins provide such little profit, HFT machines need to execute millions of trades a day. Over time, they accumulate a huge amount of money from transactions that most people would not even notice.

Not all HFT is the same. There are a number of different avenues by which extremely fast trading can be used to turn a profit. Some HFT is comparable to normal trading, except performed much faster. Other types of HFT involve trades that can only exist through rapid, automated transactions.
Execution HFT
Market Makers

Market making HFT aims to improve the efficiency of the “bid/ask spread” in the market. Buying and selling on the market is not frictionless. If an investor wishes to sell a $10 asset, he may need to “ask” $9.95 for it— $0.05 is dropped to incentivize a buyer. Similarly, another investor looking to buy a $10 asset may need to “bid” $10.05 to incentivize someone to sell off the asset. If few people are trading, the market is said to be “illiquid,” and investors may need to lower their asking prices or raise their bidding prices just to get another trader’s attention. 

If the two investors from the previous example were to issue trades at the exact same time, there would be a $0.10 inefficiency in their pricing. However, the buyer does not end up paying the ask price of $9.95, and the seller is not paid the $10.05 bid price. Each party gets what they expected while the professionals doing the trading absorb $0.10.

But not all trades are the same size. A seller may want to move 100 shares of a stock, but a buyer needs 200. Market makers try to facilitate these differences, buying and repackaging trades to meet requested sizes. The market maker will find and combine as many available trades as needed to meet an order, as long as an investor’s bid price is greater than the average ask cost of the shares. 
This process greatly increases “liquidity” in the market. The bid/ask spread shrinks and the trade becomes more efficient. A seller does not need to discount shares much to get a buyer, and the buyer does not need to ask more to get a seller who offers the right number of shares. 
Market making is not a new trend. Long before computerized trading, market making services had traders stationed at exchanges. Much like today, they would temporarily hold stocks on their books until they had accumulated enough shares to meet specific orders. Because it greatly improves trading, exchanges attract market makers by paying them “rebates” for the trades they facilitate.

Flash Trading

Flash trading is a subset of market making. However, instead of reacting to unfilled market orders, flash traders pay exchanges for early access to incoming bid information. Though the flash trading computers get only a 30-millisecond head start, it is enough time for them to race out, buy an asset at the lowest bid price and resell it at a markup. Flash traders typically watch for bids from major institutional investors who purchase thousands of shares at a time and provide the best opportunity for profit. 
Arbitrage HFT
Exchange Arbitrage

The stock market (or any other trading market) is not housed at a single location; it is a system of exchanges that are in communication with each other. Since they must share information across a distance, market prices do not update at the exact same time for every market. HFT networks operate faster than the official exchange network and can observe temporary price differences at various exchanges, making profitable trades by knowing what the price will be milliseconds later.

Related-asset Arbitrage

Like a price change that equalizes across several exchanges, certain assets have prices that often move together in similar ways (e.g. gold and silver). HFT systems watch these patterns and eagerly wait for price changes. By having the fastest system, HFT groups can take advantage of the price gap until it normalizes. These gaps are usually extremely small, but happen often enough throughout the trading day to provide considerable profits.

Scheduled Rebalances

As market assets change value, funds (mutual funds, usually) can find themselves with too much or too little value in a particular stock. When this happens, they must rebalance their holdings to their previous levels. Some HFT algorithms notice the changes in the market and make statistical predictions of funds’ responses. They purchase the assets the fund needs just before the fund does, reselling the assets to the fund for a profit or waiting to sell until after the fund’s purchase causes a price bump.

Criticisms

Since its inception, HFT has incurred a huge amount of public criticism. Many believe that the incredible speed of a computer algorithm gives HFT an unfair market advantage that skims billions of dollars from other investors. Others have stated that it increases market volatility, as errors in trade algorithms could cause trade loops that result in massive selloffs.

It is undeniable that these criticisms have some merit. HFT can uncover, evaluate and execute trades faster than a human trader can blink (literally). These systems typically earn their profits by raising the ask price on existing market assets, taking millions a day from institutional investors all over the world.

Flash trading, in particular, has drawn harsh criticism for its use of information that is not yet public. Normally, buying a stock with insider information of a major upcoming purchase is an illegal practice known as “front running.” To many, flash traders getting early access to transaction information is simply a legalized form of front running. HFT machines get a chance to find the lowest price and raise it before the rest of the market can match the offer.

There has also been at least one instance of severe market volatility caused by HFT. In 2010, the stock market experienced a “flash crash” when the Dow Jones Industrial Average plummeted nearly 6 percent and then rebounded within about 10 minutes. It is thought that a major stock sale by a large fund triggered a selloff loop among HFT algorithms. It is unclear whether the loop was sustained solely by HFT or if panic from human investors continuously renewed HFT selling.
The Defense of HFT 

Proponents of HFT say that most criticism is the result of people not understanding the process of HFT and the benefits it brings to the market.

Regardless of whether people view HFT as “fair,” it is a legal form of trading, and any person or company has the right to spend tens of millions on high-speed connections and computers. From this perspective, HFT firms are not rigging the market, but are using market opportunities that others have willingly ignored. This argument suggests that non-HFT firms are seeking HTF bans as a way to eliminate a market competitor rather than adapt to how they function. 

Additionally, for most investors, HFT’s drastic increase of market liquidity has been a demonstrably good thing. The ability for HFT market makers to find or combine the best deals on the market has greatly decreased the ask/bid spread on securities. HFT has pushed spreads down to less than 1/10 of what their size was in 2000. Yes, the HFT computers are taking a fee for the service, but, in most cases, they are effectively charging one dollar for every nine dollars they save.

Other than the flash crash in 2010, there is little evidence that the HFT causes market instability (so far). All aspects of HFT that people claim cause higher volatility can also be interpreted as features that lower volatility. HFT, by nature, levels out immediate price changes by removing liquidity restraints. Though HFT computers cannot “think” about their trades, they are also not subject to the emotions and fears that exacerbate crashes. They simply check for good selling prices and good buying prices.

Popularity and Regulation

Like any aspect of the free market, profits attract competition, and competition drives down profits. This process has been steadily playing out among HFT firms for the past 25 years. As data speeds reach their theoretical limits and companies spend millions to gain microsecond advantages, firms have been forced to squeeze their margins and push profits lower. This competition has affected the entire industry: the combined annual profits of all HFT companies have dropped considerably over the past five years.

The United States currently has no regulation specific to HFT. As with any type of intraday trading, profits are taxed as short-term capital gains.  Some opponents of the current HFT model have suggested a per-trade tax on stocks that are bought and resold in rapid succession. Italy, for instance, already charges a .02 percent tax on trades that are canceled or modified less than a half second after they were issued.

Although people debate the value of HFT and its impact on the market, it is unquestionable that algorithmic trading carries the potential for abuse. Like all technology in the financial industry, companies will continue to develop HFT to find new opportunities for profits. As they do, governments will need to update laws to limit any abuses of the system that are uncovered.

HFT is a fascinating section of market trading that values speed above all else. However, despite the efforts to remove the limitations of human traders, HFT still relies on people to structure and plan the trading strategies the computers use. This makes HFT systems a trading tool, not an individual trader. No matter how trading tools change, markets are still driven by people and still work as a way for human demands to be met.
* Investment Advisory Services are offered through Capitol
Private Wealth Group, a registered investment adviser.*
HFT occurs at incredible speeds, with some transactions clocking in at less than 10 milliseconds (.01 seconds).











