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Summary

High-frequency trading (HFT) is a broad term without a precise legal or regulatory definition. It is used to describe what many characterize as a subset of algorithmic trading that involves very rapid placement of orders, in the realm of tiny fractions of a second. Regulators have been scrutinizing HFT practices for years, but public concern about this form of trading intensified following the April 2014 publication of a book by author Michael Lewis. The Federal Bureau of Investigation (FBI), Department of Justice (DOJ), Securities and Exchange Commission (SEC), Commodity Futures Trading Commission (CFTC), Office of the New York Attorney General, and Massachusetts Secretary of Commerce have begun HFT-related probes.

Critics of HFT have raised several concerns about its impact. One criticism relates to its generation of so-called phantom liquidity, in which market liquidity that appears to be provided by HFT may be fleeting and transient due to the posting and then almost immediate cancellation of trading orders. Another concern is that HFT firms may engage in manipulative strategies that involve the use of quote cancellations. In addition, some observers allege that HFT firms are often involved in front-running whereby the firms trade ahead of a large order to buy or sell stocks based on nonpublic market information about an imminent trade. Another criticism is that HFT has increased the level of potential market systemic risk whereby shocks to a small number of active HFT traders could then detrimentally affect the entire market. A related concern is whether HFT could exacerbate market volatility. These concerns have percolated since the "Flash Crash" of May 6, 2010, when the Dow Jones Industrial Average (DJIA) fell by roughly 1,000 points in intraday trading—the largest one-day decline in the history of the DJIA. The crash was analyzed in an investigative report by the SEC and CFTC which, among other factors, looked at the role HFT may have played. The report determined that HFT was not the cause but may have exacerbated the crash. Another area of criticism is that HFT often involves two-tiered markets in which HFT firms pay extra for the right to access data feeds or to collocate their servers within exchanges' servers—all of which is designed to give some traders an advantage over others.

HFT's supporters argue that the increased trading provided by HFT adds market liquidity and reduces market volatility. They contend that HFT is a technological innovation that is the latest evolutionary stage in a long history of securities market making and assert that HFT has reduced the bid-ask spreads in stock trading, thereby lowering trading costs.

Congressional interest in HFT and the Flash Crash has manifested itself in the 113th Congress both legislatively and in the congressional oversight of the SEC and CFTC. Legislatively, S. 410 (Harkin), H.R. 880 (DeFazio), and H.R. 1579 (Ellison) would levy taxes on various financial trades, including trades conducted by HFT traders. H.R. 2292 (Markey) would require the CFTC to provide a regulatory definition of HFT in the derivatives markets it oversees and require those who do HFT to register with the CFTC.

In June 2014, SEC Chairman Mary Jo White announced that in response to concerns over "aggressive, destabilizing trading strategies in vulnerable market conditions," the agency was pursuing several HFT-related reform proposals, including requiring unregistered HFT firms to register with the SEC.

This report provides an overview of HFT in the equities and derivatives markets regulated by the SEC and CFTC. It also examines the Flash Crash of 2010 and the role that HFT may have played as well as recent regulatory developments.
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Introduction

On May 6, 2010, the Dow Jones Industrial Average (DJIA), a broad stock index, fell by nearly 1,000 points over the course of several minutes and then quickly rebounded. This was one of the largest intraday declines in the history of the DJIA and was described by one commentator as "one of those eye-opening events that exposed many flaws in the structure of the market."1 Dubbed the Flash Crash, the event led to several analytical studies and reports and to greater scrutiny of a broad trading protocol known as high-frequency trading (HFT), a form of algorithmic securities trading, which has no formal consensus definition.2

In addition to the heightened scrutiny it received after the Flash Crash, HFT, which accounts for a large share of total domestic securities trades, has raised other public policy concerns. Among them are whether (1) HTF plays a role in exacerbating market fragility; (2) it may heighten the market's systemic risk; (3) it enhances or harms the quality of the securities market; (4) certain kinds of HFT may constitute an illegal form of front-running; (5) HFT helps foster a system of two-tiered trading markets that benefits certain traders at the expense of others due to their access to faster trading data and advantageous trade infrastructure; and (6) the presence of HFT has been to the detriment of non-HFT investors and investor confidence in the securities market.

As in earlier major market disruptions, such as the October 1987 market crash (when the DJIA lost almost 22% in a single day, setting off a global stock market decline), congressional interest in the Flash Crash derives in part from Congress's decades-old legislative mandate that, among other things, delegated to the Securities and Exchange Commission (SEC) responsibility for investor protection (through a regime of mandatory disclosure) and maintaining fair and orderly markets.

In the 113th Congress, congressional interest in HFT has been reflected in legislation that would levy securities transaction taxes on securities trades, presumably raising the cost and thus reducing the incidence of conducting HFT. Specifically, in the 113th Congress, S. 410 (Harkin), H.R. 880 (DeFazio), and H.R. 1579 (Ellison) would levy taxes on various financial trades, including trades conducted by HFT traders. H.R. 2292 (Markey) would require the Commodity Futures Trading Commission (CFTC) to provide a regulatory definition of HFT in the derivatives markets that the agency oversees. It would also require high-frequency traders in derivatives to register with the CFTC, submit semiannual reports to the agency, and conform to business conduct requirements that the CFTC may issue. H.R. 2292 would also grant the CFTC the authority to impose civil penalties under the Commodity Exchange Act for violations of a HFT regulation. The amount of the fine would be based on the duration of the violation. In addition, in exercising congressional oversight authority over the SEC and the CFTC, a number of committee and subcommittee hearings have touched on the subjects of HFT and the Flash Crash.3

Meanwhile, the CFTC and the SEC, which respectively regulate derivatives and equities, have both issued studies that provide far-reaching explorations of HFT. The studies also pose a number of questions about the value of HFT and propose several ways to further regulate it or intervene to mitigate consequences of HFT that some consider to be problematic.

Interest in HFT has also been heightened by the release of the book Flash Boys by Michael Lewis and its offshoots, including an interview with the author on 60 Minutes and an adaptation of the book in the New York Times. Among other things, a former securities trader at the Canadian brokerage firm RBC charges that the HFT firms on which Lewis reports have significantly relied on a form of "legalized front-running" and observes that many major institutional investors, including various mutual funds, appear to have been unaware of the existence of such behavior, which could allegedly be costly to them.4

The Department of Justice (DOJ), Federal Bureau of Investigation (FBI), CFTC, SEC, New York Attorney General, and Massachusetts Secretary of Commerce are variously conducting investigations and probes into specific HFT firms, certain HFT strategies, and HFT in general.

Specifically, Attorney General Eric Holder has announced that the DOJ is "investigating [HFT] … to determine whether it violates insider trading laws."5 In addition, the FBI is reportedly probing (1) whether HFT firms are trading ahead of other investors based on information that other market participants cannot see, a possible form of front-running, a type of illegal insider trading;6 (2) practices in which a HFT trader submits trade orders and then cancels them to foster the illusion of market activity, a possible form of market manipulation that may prompt others to respond to illusory trade orders; and (3) the use of HFT to place orders to hide transactions that may be based on an illegal tip.7 To facilitate these probes, the agency has reportedly openly solicited traders and stock-exchange workers to divulge any evidence suggesting front-running and manipulation. These inquiries reportedly derive from a multiyear agency probe of illegal insider trading, an effort that reportedly has led to at least 79 convictions of hedge-fund traders and others.8

The New York Attorney General is responsible for enforcing the state's Martin Act, a securities law that dates back to the 19th century, which gives the Attorney General statutory powers "to conduct investigations of suspected fraud in the offer, sale or purchase of securities [and] [w]here appropriate… [to] commence civil and criminal prosecutions … to protect investors."9 Under the act's auspices, New York Attorney General Eric Schneiderman has opened an investigation into whether stock exchanges provide HFT firms with improper advantages, including accepting payment to locate HFT firm computer servers within an exchange's data center. The Attorney General has also struck deals with several entities, including Business Wire and Marketwired, that for a fee provided potentially market moving news releases to HFT traders in advance of public release. The entities agreed to suspend the advance news feeds.10 Reports also indicate that the Attorney General has subpoenaed several HFT firms as he investigates whether certain traders have an unfair advantage over others.11

In the class action civil case City of Providence, Rhode Island v. BATS Global Markets Incorporated et al.  (U.S. District Court, Southern District of New York, No. 14-2811), the city of Providence is suing BATS Global Markets Incorporated, the Chicago Board Options Exchange, NASDAQ OMX Group, the New York Stock Exchange, and others for engaging in fraud designed to manipulate the markets. The suit alleges that the fraud was conducted in conjunction with several brokerage firms and several HFT firms and that it resulted in the diversion of "billions of dollars annually from buyers and sellers of securities to themselves." The suit is being brought by the city of Providence on behalf of investors that acquired securities in the United States after April 2009.12

The civil case's allegation that HFT has resulted in the diversion of billions of dollars from investors to a collective of market centers, brokerage firms, and HFT firms is not unlike a commonly heard characterization that HFT "is not trading—it is skimming … [or] legalized theft [that constitutes] ... a tax on investors."13

Media reports also indicate that William F. Galvin, the Massachusetts Secretary of Commerce, has sent inquiries to investment advisers and private equity and hedge-fund firms in which he requested answers to a number of questions related to their HFT practices, including their use of direct data feeds from exchanges and whether they have a computer server located within an exchange's data center. Spokespersons have reportedly said that the inquiries are a way to learn about "the extent of the [HFT] practices."14

SEC officials report that the agency is involved in "a number of ongoing investigations regarding various market integrity and structure issues, including high-frequency traders and automated trading."15

In June 2014, SEC Chair Mary Jo White made what was arguably the first explicit agency discussion of prospective HFT-related regulatory initiatives. In the speech, which included a number of potential market structure regulatory reforms, White praised the benefits brought by algorithmic trading and electronic trading, such as the reduction of investor trading costs. Referencing HFT, however, she said she had concerns with "aggressive, destabilizing trading strategies in vulnerable market conditions."16 Such concerns over HFT, she indicated, had prompted her to direct SEC staff to


	develop recommendations for "an anti-disruptive trading rule" that would "apply to active proprietary traders in short time periods when liquidity is most vulnerable and the risk of price disruption caused by aggressive short-term trading strategies is highest";

	clarify "the status of unregistered active proprietary traders to subject them to... [SEC] rules as dealers" and look into crafting "a rule eliminating an exception from ... [Financial Industry Regulatory Authority] membership requirements for dealers that trade in off-exchange venue"; and

	prepare recommendations for the SEC "to improve firms' risk management of trading algorithms and to enhance regulatory oversight over their use."



The SEC Chair also stated that the agency needed to explore whether "low-latency tools … tend to advantage certain types of proprietary trading strategies that may detract from the interests of investors."17

At present, the CFTC appears to be deliberating whether additional regulatory intervention has merit and, if so, what form that intervention might take. CFTC officials have reportedly said the agency is responding to concerns brought to it about certain potentially abusive HFT practices and investigating whether these practices meet the definition of market manipulation under the federal securities laws that the CFTC enforces.18

This report provides an overview of equities HFT and its potential economic and regulatory implications. It examines (1) recent developments regarding probes and investigations of HFT, (2) what equities HFT is, (3) the nature of the general equities HFT landscape, (4) how equities HFT works and who conducts it, (5) equity HFT's perceived benefits and disadvantages, (6) the Flash Crash of 2010 and the alleged role of HFT, (7) SEC programmatic and regulation-related initiatives to potentially monitor HFT and address its potentially negative market impact, (8) European Union HFT regulatory developments,; and (9) various domestic HFT regulatory ideas under discussion. This report principally focuses on equities HFT. However, because the performance of many SEC-regulated equity products is interconnected with those of various CFTC-regulated derivative products, the report also provides a brief overview of HFT in CFTC-regulated derivatives and key HFT-related regulatory developments at the CFTC.

What is High-Frequency Trading?

Defining High-Frequency Trading

HFT is an imprecise "catchall" term that currently has no legal or regulatory definition. It is used to describe what many characterize as a subset of algorithmic trading (AT) largely associated with the sell side of the financial industry. AT is the use of computer algorithms to automatically make certain securities trading decisions, submit securities trades, and manage those securities orders after their submission.








	The Buy Side and the Sell Side

The buy side of the financial industry is composed of investing institutions, including mutual funds, pension funds, and insurance firms, that tend to buy large amounts of securities for money-management purposes. The buy side is dependent on the sell side of the financial industry, which undertakes the creation, promotion, analysis, and sale of securities and often involves investment banks in those roles.








A detailed description of HFT comes from a 2010 SEC concept release on market structure:

One of the most significant market structure developments in recent years is high frequency trading. The term is relatively new and is not yet clearly defined. It typically is used to refer to professional traders acting in a proprietary capacity that engage in strategies that generate a large number of trades on a daily basis.… Other characteristics often attributed to proprietary firms engaged in HFT are: (1) the use of extraordinarily high-speed and sophisticated computer programs for generating, routing, and executing orders; (2) use of co-location services and individual data feeds offered by exchanges and others to minimize network and other types of latencies; (3) very short time-frames for establishing and liquidating positions; (4) the submission of numerous orders that are cancelled shortly after submission; and (5) ending the trading day in as close to a flat position as possible (that is, not carrying significant, unhedged positions over-night).19

The CFTC created the Technology Advisory Committee (TAC) to advise it on the impact and potential legislative and regulatory implications of technological innovations on financial services and the futures markets. Members include representatives of futures exchanges, self-regulatory organizations, financial intermediaries, market participants, and traders. In late 2011, a TAC working group said the attributes of HFT include


	algorithms for decision making, order initiation, generation, routing, or execution for each individual transaction without human direction;

	low-latency technology that is designed to minimize response times, including proximity and colocation services;

	high-speed connections to markets for order entry; and

	recurring high-message rates (orders, quotes, or cancellations) determined using one or more objective forms of measurement, including cancel-to-fill ratios; participant-to-market message ratios; or participant-to-market trade volume ratios.20



Some securities regulators have argued that the absence of a clear definition of HFT has hurt their efforts to fully understand securities market structure issues.21 From a regulatory standpoint, the CFTC has also asked whether a formal definition of HFT should be adopted and, if so, what form it should take.22 Others, however, balk at the idea of crafting a definition of HFT for regulatory purposes, arguing that it is impossible to make a "clear distinction" between HFT and automated trading. They note that although HFT is generically defined as "a subset of automated trading," it "should not be used interchangeably with the term automated trading or as a way of arbitrarily identifying a type of market participant."23 Others say that promulgating a useable and objective definition would require "selecting arbitrary [performance] thresholds"—which some researchers have said would require the measurement and collection of data at a scale that would be "exceedingly complicated."24

Some of the potential challenges in defining and differentiating HFT are illuminated in this discussion by the SEC staff:

[I]n the absence of trading account data, the use of general proxies for HFT that can be calculated with publicly available, market-wide data may capture a great deal of algorithmic and computer-assisted trading that should not be classified as HFT. Examples of such HFT proxies derived from market-wide data include high message rates, bursts of order cancellations and modifications, high order-to-trade ratios, small trade sizes, and increases in trading speed. These market-wide proxies are associated with the broader phenomena of algorithmic trading and computer-assisted trading in all their forms.… HFT represents a large subset, but by no means all, of algorithmic and computer-assisted trading…. In addition, other types of computer-assisted trading tools are common in today's markets that may generate market activity that is difficult to distinguish from HFT, at least in the absence of datasets that can tie market activity to particular trading accounts. These tools include smart order routing systems that are designed to deal with the large number of trading venues in the fragmented U.S. equity market structure. They also include trading systems with automated functionalities that, while perhaps not falling within the definition of an algorithm (and therefore not appropriately classified as HFT), nevertheless enable orders to be submitted to the marketplace in ways that are far beyond the manual capacities of a human trader."25

HFT Firms: Alternative Trading Systems, Electronic Communication Networks, and Dark Pools

Alternative trading systems (ATSs) are integral parts of the securities market landscape in which HFT takes place, and HFT often interacts with them. ATSs can be subdivided into electronic communication networks (ECNs) and dark pools. This section provides a basic overview of those components of the securities market.

ATSs are broker-dealer firms that match the orders of multiple buyers and sellers according to established, nondiscretionary methods and have been around since the late 1960s. They grew in popularity in the mid-1990s as technological developments made it easier for broker-dealers to match buy and sell orders. In 1998, the SEC adopted a new regulatory framework, Regulation ATS, that sought to reduce barriers to entry for such systems while also promoting competition and innovation and regulating the exchange functions they performed.26 In 2013, 35 broker-dealers reportedly operated 44 ATSs that actively traded exchange-listed stocks.27

One type of ATS, known as an ECN, chooses to publicly display its best orders in the consolidated quote stream as exchanges, as the New York Stock Exchange (NYSE) and Nasdaq do, and allow its stock trade offers, known as quotes, to be accessed by investors. ECNs are widely perceived to have benefited the equity market over the last decade or so through such features as faster trading technologies, innovative pricing strategies, and robust inter-market linkages.

Two of the best known independent ECNs are INET and Archipelago. Other ECNs have merged with registered securities exchanges (of which there are 13) or have themselves become exchanges, as have BATS and Direct Edge, which are major exchanges that compete with the NYSE and Nasdaq. The ATSs, including the ECNs, have gained growing equity trading market shares through the years. By various accounts, the competitive pressure from the ATSs has led to legacy exchanges like the NYSE adopting various innovations designed to enhance the customer trading experience.28

Another type of ATS is called a dark pool. An ATS that performs as a dark pool does not provide quotes into the public quote stream. This attribute of trade quote opacity has attracted institutional investors that want to anonymously trade blocks of shares without triggering potentially unfavorable price movements. Currently, 40 or so dark pools exist in the market. Categorically, dark pools have been divided into subgroups that include


	Broker-dealer owned. Some dark pools have been created by large broker-dealers for their clients and at times for the benefit of their own proprietary traders. These dark pools reportedly derive their share prices from the broker-dealer's order flow. As a consequence, they are said to provide some price discovery. Examples reportedly include Credit Suisse's CrossFinder, Goldman Sachs' Sigma X, and Morgan Stanley's MS Pool.29

	Agency broker or exchange-owned. These dark pools act as agents, not principals. The trades they conduct are based on the securities prices that derive from the exchanges. As such, they have no price discovery function. Examples of agency broker dark pools include Liquidnet and ITG Posit. Exchange-owned dark pools include those offered by BATS and the NYSE.30

	Electronic market maker. These dark pools are affiliated with independent securities operators like Getco and Knight, which operate as principals for their own accounts. Like the aforementioned broker-dealer-owned dark pools, the transaction prices overseen by these pools are not calculated from the national best bid and offer (NBBO).31 As such, the dark pools do not provide price discovery.32



Under Regulation ATS, dark pools are required to register either as exchanges with the SEC or as broker-dealers with Financial Industry Regulatory Authority (FINRA), the frontline regulator of SEC-registered broker-dealers that the SEC oversees. As such, dark pools are subject to the same rules that govern trading on an exchange or by a broker-dealer.

At a House Financial Services Subcommittee on Capital Markets and Government Sponsored Enterprises hearing on February 28, 2014, some subcommittee members expressed concerns that the presence of dark pools might contribute to market uncertainty, potentially harming small investors. However, Roel Campos, a former SEC commissioner, testified at the hearing that although the pools may have a "sinister" connotation, the rules that govern them are very explicit, and the pools must "reflect the last, best price" for a given security.33 In Flash Boys, Michael Lewis discusses various large broker-dealers that owned dark pools to which they would channel customer orders for execution. Although all customer orders are supposed to fetch the best prevailing buy or sell price, the book notes that due to the pools' opacity, evidence of whether this has happened is essentially unavailable. According to an article by Sullivan and Russello in the New York Law Journal, there are "several ways in which dark pools can be used to further potentially improper trading motives." The authors cite as one such example an insider trading case complaint filed by the DOJ and the SEC against a former fund manager at SAC Capital Advisors.34 According to the SEC's complaint, the manager's emails showed that allegedly unlawful trades were "executed quietly and efficiently over a four day period through algorithms and dark pools and booked into two firm accounts with very limited viewing access." The authors then argue that the case illustrates the possibility that a dark pool's "promise of confidentiality could entice traders to employ those systems for unlawful purposes." Relatedly, in April 2014, SEC Chair Mary Jo White noted that the agency has "a number of ongoing investigations as to practices" by dark pools. Another major policy concern over dark pools is whether having a significant portion of a security's trade volume executed in the pools harms the overall price discovery process in the security. Effective May 2014, FINRA rules require ATS to publicly report weekly trading volume information, specifically the number of securities trades (both equity and debt) within the ATS. FINRA has said the rules should enhance transparency in the dark pools by improving available information concerning specific stock prices and liquidity.35

HFT Technology: Trader Strategies

HFT is conducted through supercomputers that give firms the capability to execute trades within microseconds or milliseconds (or, in the technical jargon, with "extremely low latency"). In practice, depending on the particulars of the trade, trading opportunities can last from milliseconds to a few hours.

Generally, the traders that employ HFT strategies are attempting to earn small amounts of profit per trade. Some arbitrage strategies can reportedly earn profits close to 100% of the time, but many HFT strategies are based on the law of averages. Reports indicate such strategies might make money on only 51% of the trades, but because the trades are conducted hundreds or thousands of times per day, the strategies may still be profitable.36

HFT traders employ a diverse range of trading strategies that may also be used in combination with each other. Some analysis broadly categorizes these strategies into passive and aggressive trading strategies. Passive strategies involve the provision of limit orders, offers to buy or sell certain amounts of securities when certain designated share prices thresholds are met that have not yet been executed. Providing limit orders injects liquidity into the markets, which is considered an integral part of market quality. An example of this is the market making strategy described below. Aggressive HFT involves the provision of market orders or marketable (immediately executable) limit orders, which do not put liquidity into the markets and are said to result in the removal of liquidity-producing limit orders. Such strategies are said to include momentum ignition trading, described below.

A number of observers say the aggressive form of HFT should be the central focus of public policy concerns over HFT because the passive form tends to result in price and liquidity improvements to HFT counterparties.37

A micro-market structure study of passive and aggressive HFT found that "a majority of HFTs consistently specialize either in … aggressive HFTs or … passive HFT [and that] [a]ggressive HFTs earn substantially higher returns than [p]assive HFTs—the average [a]ggressive HFTs earns an annualized alpha of 90.67%, while the average passive firm earns 23.22%—suggesting that there is a stronger profit motive for liquidity taking compared to liquidity provision."38

HFT strategies include


	Market making, which involves a firm providing liquidity by matching buyer and seller orders or by buying and selling through its own securities inventories if a market maker cannot immediately match buyers and sellers. Market makers earn a profit on the difference between the bid prices buyers are willing to pay for a security and the ask prices sellers are willing to accept. Some of this kind of HFT market making is reportedly driven by the HFT firm's receipt of so-called liquidity rebates (usually a fraction of a penny a share) provided by ECNs and exchanges for the limit orders that they post to those trading centers. Some argue that the subsidies help to ensure sustained market participation regardless of market conditions.39

	Arbitrage trading, which involves profiting from price differentials for the same stocks that are traded on different market centers, such as the London Stock Exchange and the NYSE, or the same stock and its derivatives, such as stock options. Within this context, various HFT firms employ something called slow market arbitrage wherein the firms attempt to arbitrage minute price differences for stocks between various exchanges resulting from infinitesimal time differences in the trading prices that they report on the same securities, a practice described in Flash Boys.40

	Pair arbitrage trading, which involves exploiting relative price discrepancies between closely related companies (like Home Depot and Lowes, for example).

	Momentum ignition strategies, which  involve a proprietary trading firm initiating a series of orders or trades aimed at causing rapid up or down securities price movements. By establishing an early position, the proprietary trading firm is attempting to profit when it subsequently liquidates the position if it has succeeded at sparking the aforementioned price movements.

	Liquidity detection trading, which  involves the use of  computer algorithms to identify large institutional orders that sit in dark pools or other stock order trading venues. HFT traders may repeatedly submit small-sized exploratory trading orders intended to detect orders from large institutional investors. The process can provide the HFT trader with valuable intelligence on the existence of hidden large investor liquidity, which may enable the trader to trade ahead of the large order under the assumption that the large order will ultimately move the market's pricing of the security to the benefit of the HFT firm. Flash Boys describes the phenomenon in which the broker-dealer owners of dark pools, such as Credit Suisse and Morgan Stanley, sold access to HFT firms to trade against orders in dark pools. The book asks "Why would anyone pay for access to the customers' orders inside a Wall Street bank's dark pool?" It then answers the question: "[A] customer's stock market order, inside a dark pool, was fat and juicy prey. The order was typically large, and its movements were especially predictable: Each Wall Street bank had its own detectable pattern for handling orders. The order was also slow, because of the time it was forced to spend inside the dark pool before accessing the wider market."41

	Flash Boys also described a variation on this liquidity detection strategy called pinging. This involves HFT firms placing buy and sell offers in 100-share lots for every listed stock (the minimum order needed to get them to the front of the trading queue). They may then receive a ping or a series of pings, which means the order or orders have been executed. The pings alert the HFT firm to the presence of a large buy side investor's order. A HFT trader would then act to be the buy side order's counterparty at the first exchange, which part of the order arrived at. Milliseconds later when other parts of a buy side order reach other trading venues, the HFT firm is described as having outmaneuvered the buy side, thus reportedly enabling it to profitably take advantage of the buy side order.42 Some market participants have likened this pinging to a form of baiting in which institutional investors are enticed into divulging the intent behind their orders. However, there are some indications that may at least in part challenge this characterization of "predatory" liquidity detection HFT as being an aggressive strategy aimed at vulnerable buy side trading. For example, citing market data the agency has been receiving, SEC officials report evidence that the more traditional buy side was becoming at least as complex in trading patterns as the sell side firms that are involved in HFT.43 In addition, Blackrock, an asset manager and the nation's largest buy side firm, observed that "for institutional investors, there is risk that transaction costs may be inflated due to predatory HFT activity" but also noted that Blackrock "employs various strategies to mitigate predatory HFT activity wherever possible, leveraging technology, trading tactics and transaction cost analysis."44



Major types of HFT practitioners include


	Traditional broker-dealers and now bank holding companies, such as Goldman Sachs, Morgan Stanley, and Deutsche Bank, that have conducted HFT strategies through their proprietary trading desks (outside of their client businesses);45

	Independent proprietary trading firms like Getco, Tradebot, QuantLab, and Virtu; and

	Hedge funds such as Citadel, D.E. Shaw, SAC Global Advisors, and Renaissance Technologies.



Analysis

The Current Equities HFT Landscape

HFT takes place among several types of securities classes, including equities, options, derivatives, fixed income securities, and foreign currencies. In the domestic equities arena, the volume of HFT appears to have leveled off in recent years. Estimates from Rosenblatt Securities indicate that although as much as two-thirds of all domestic stock trades between 2008 and 2011 were executed by HFT firms, this share may have declined to about one-half. In addition, Rosenblatt estimates that whereas HFT firms accounted for a trading volume of about 3.25 billion shares a day in 2009, that figure had fallen to about 1.6 billion shares in daily volume by 2012. HFT profits also appear to be in decline. Rosenblatt estimates that HFT firms' average profits have fallen from about a tenth of a penny per share traded to a twentieth of a penny.46 The TABB Group, a securities market research firm that has done extensive research on HFT, estimates that domestic HFT revenues fell from approximately $7.2 billion in 2009 to about $1.3 billion in 2014.47

Commenting on this changing HFT landscape, Mark Gorton, founder of Tower Research Capital, a large HFT firm, observed: "Profits have collapsed. The easy money's gone. We're doing more things better than ever before and making less money doing it." As a number of HFT firms went out of business in 2012, Raj Fernando, chief executive officer and founder of Chopper Trading, a large Chicago-based firm that employs HFT strategies, reportedly observed, "The margins on trades have gotten to the point where it's not even paying the bills for a lot of firms. No one's laughing while running to the bank now, that's for sure."48 A number of factors have been cited for the diminishing profits, including the assertion that "the rest of the market has rushed to catch up technologically using smart order routers and other tools" and the claim that securities exchanges began charging HFT firms substantially more for the right to be connected to the exchange's data servers.49 Another explanation is that a few years ago, the promise of outsized profits resulted in HFT firms "flood[ing] the market," only to find later that "it became harder to make money—especially since trading volumes were steadily declining as investors pulled out of stocks and poured their money into bonds … [as they were] competing for shrinking profits against hundreds of other speed traders who were just as fast and just as smart" as HFT firms.50

Some researchers have found that "trading profits persistently and disproportionally accumulate to a handful" of HFT firms and that there is evidence that is "consistent with a winner-takes-all industry structure." In such an environment, they say the HFT practitioners that are the first to identify and exploit profitable trading opportunities are able to capture virtually all of the gains. As such, some research also found that new firms that attempt to begin HFT "earn substantially fewer profits and are more likely to exit" HFT.51 One researcher observed that the HFT industry appeared to be "dominated by a small number of fast" HFT firms.52

Key Factors Behind the Emergence of HFT

Technological and financial developments that have played roles in the emergence of HFT include


	technological advances in the speed and sophistication of securities trading-based computer technology and software and the falling costs of such technology;53 and

	for-profit market trading centers like Nasdaq, the NYSE, and BATS that have responded to demand by HFT traders by selling faster access to their trading infrastructure and direct connections to their trade data transmissions.54



In addition, several regulatory changes by the SEC have reportedly altered the securities market structure in ways that appear to have promoted the growth of HFT. Such SEC regulatory reforms include


	Decimalization. This protocol was adopted by the SEC in 2000 and directed stock exchanges to quote share prices in decimals instead of using the traditional fractions. This change reportedly made traditional market making less profitable, reduced the size of securities trades, and enhanced the demand for more sophisticated computerized trading devices.55

	Regulation Alternative Trading System. This protocol was  adopted by the SEC in 1998 and required alternative trading systems to comply with some of the regulatory obligations applicable to registered exchanges. The regulation appears to have contributed to the development and registration of ECNs. This helped to expand the number of trading centers for listed-stocks, further fragmenting the universe of market centers, a situation that appears to have aided certain HFT arbitrage strategies.56

	Regulation National Market System  (Reg NMS). Adopted by the SEC in 2005, Reg NMS was a set of rules to improve domestic exchanges through improved price execution, quotes, and investor access to market data. Three key Reg NMS rules are (1) the order protection rule, which was aimed at ensuring investors receive the best buy or sell price when their order is executed by eliminating the ability to have orders traded through (executed at a worse price); (2) the access rule, which attempted to improve access to trade quotations from trading centers in the National Market System by requiring better market center linkages and lower access fees; and (3) the market data rule, which allocated revenue to self-regulatory-organizations (exchanges such as the NYSE) that promote and improve market data access by requiring market centers to route orders for execution to the market center that shows the best price, the NBBO. Various observers have asserted that Reg NMS contributed to today's fragmented trading marketplace, which includes 13 exchanges and about 40 dark pools that compete for business in listed stock trades.57 HFT firms often exploit those fragmented markets by moving quickly between trading venues.



Perceived Costs and Benefits of HFT

Since HFT's emergence in the early and mid-2000s, academics, financial market participants, and other observers have vigorously debated its costs and benefits.

As discussed earlier, high-frequency traders use several distinct HFT strategies. Individual strategies may have markedly different effects on market quality and investors. According to one major asset manager from the buy side, which often finds itself in competition with HFT firms,

[H]igh frequency trading encompasses a wide variety of trading strategies and care must be taken to differentiate predatory practices from practices that benefit end-investors.... "[E]lectronic market making" is a type of HFT that brings tangible benefits to our clients through tighter spreads and by delivering intermediation in a fragmented trading landscape. Additionally, HFT is difficult to distinguish from computer-based trading tools such as algorithms or smart order routers which are used by market participants to execute orders for institutional and retail investors. All are characterized by low latency and infrastructures and automated order management. But, electronic market making and algorithmic trading are both activities which are legitimate elements of market structure and help asset managers to achieve best execution for clients.58

Similarly, a SEC staff literature survey of academic research on HFT concluded,

Perhaps the most noteworthy finding of the HFT Dataset papers is that HFT is not a monolithic phenomenon, but rather encompasses a diverse range of trading strategies. In particular, HFT is not solely, or even primarily, characterized by passive market making strategies that employ liquidity providing orders that rest on order books and can be accessed by others.… [T]he level and nature of HFT activity can vary greatly across different types of stocks.59

Below are descriptions of arguments in support of, in defense of, and critical of HFT. As the reader goes through these, it is helpful to keep in mind the aforementioned caveats on the disparate range of HFT strategies and the limitations of HFT research. In addition, although the critical arguments outnumber the supportive arguments, one should not necessarily interpret this to mean that HFT criticism trumps supportive HFT arguments; individual supportive arguments such as market quality include several key market attributes that contribute to the overall quality of a securities market. In turn, the level of market quality can have significant monetary implications for investors.

Supportive Arguments for HFT

Arguments in support of HFT or that might mitigate criticism directed at it include the following:

Market Quality. The bid-ask spread of a security is essentially the difference between the price investors are willing to pay for it and the price other investors are willing to sell it for. Theoretically, lowered bid-ask spreads should reduce the costs of trading for all investors. Liquidity describes an investor's ability to promptly purchase or sell a security while having a minimal impact on its price. Price discovery is the process by which the value of a security is established through market supply and demand dynamics. Surveys of empirical research suggest that in both equity and foreign exchange markets, HFT appears to have narrowed bid-ask spreads, bolstered market liquidity, reduced some measures of price volatility, and improved the price discovery process.60 Research indicates that some HFT can involve a price reversal strategy in which the trader rapidly buys securities after price declines and rapidly sells them after prices increase. This process could arguably help detect price anomalies and help stabilize prices.61 The aforementioned SEC HFT literature survey concluded that the research it examined generally found that primarily passive as opposed to aggressive HFT strategies appear to have had a beneficial impact on market quality metrics such as reducing bid-ask spreads.62Correspondingly, various observers assert that HFT appears to have contributed to improvements in general market liquidity and bid-ask spreads over the past decade or so. However, correlation is not necessarily causation; various changes in the equity market structure, including developments such as decimalization, Regulation NMS, and the general expansion in computer technology during the period likely also contributed to these improvements, and it is hard to disentangle their individual roles.63

Volatility. Volatility refers to the frequency and magnitude of asset fluctuations. A major concern with heightened market volatility is that it fosters investor uncertainty and erodes market confidence. Noting that some HFT strategies are designed to profit from volatile markets, research found that there have been historical instances in which HFT appears to have helped reduce volatility when interacting with volatile markets. Such a dynamic was reportedly observed during the particularly volatile months of September and October 2008.64 The aforementioned SEC HFT literature survey found that on average, passive as opposed to aggressive HFT strategies tended to reduce intraday volatility.65 However, the SEC survey also referenced studies that found that HFT was associated with increased intraday volatility, but the research did not disaggregate the effects of aggressive and passive HFT.66

HFT Has Not Been Proven to Foster Unduly Fast Markets. Concerns have been raised about the rapidity of trading in today's securities market and how such fast speeds may reduce market transparency for traders. Using data from a robust market-data feed system known as Midas, a staff official with the SEC's Office of Analytics and Research Division of Trading and Markets observed that HFT may not be pushing the securities market to move at a problematically fast rate. According to the official, the data suggest that investors are generally able to access even the most short-lived quotes.67

Focusing on the Sell Side's Use of HFT-Related Strategies May Be Only a Part of the Picture. In a March 2014 speech, a SEC official with the Office of Analytics and Research Division of Trading and Markets spoke of some analysis of market data that the agency was receiving. Although the general tendency is to associate HFT-related strategies with the sell side, the analysis reportedly suggested to the SEC that the more traditional buy side was becoming at least as complex in trading patterns as the sell side firms involved in HFT. This provides a counterpoint to the narrative in Flash Boys and other observations that HFT significantly disadvantages institutional investors.68 To the extent that some have suggested HFT can financially harm institutional investors, this could imply that at least some of them may be able to improve their ability to trade with HFT firms on more equal terms.

Concerns and Criticisms of HFT

By contrast, key concerns and criticisms of HFT include the following:

Lack of Dependable Liquidity. Some observers are concerned that overall market liquidity could deteriorate if HFT firms were to quickly and unexpectedly incur large losses. An attendant worry is that the liquidity provided by high-frequency trades is often not qualitatively comparable to the liquidity provided by traditional market makers. The high-frequency trades are said to generally lack depth because of the relatively small size of HFT quotes (offers to buy or sell certain securities) and the fact that HFT firms have no affirmative market-making obligation.69 In addition, a number of market participants contend that HFT firms tend to focus their trades and thus the provision of liquidity on the securities of companies with large capitalizations, often ignoring the stocks of smaller capitalized companies.70 Among other things, HFT proponents, however, cite analysis that examined two months' worth of trading in the United Kingdom. The study found that HFT traders provide liquidity when spreads tend to be wide, demand liquidity when spreads tend to be narrow, and generally smooth out liquidity over the long run.71

Phantom Liquidity. A separate criticism of HFT is that the liquidity provided is often fleeting and has been alternatively dubbed "phantom liquidity" or "flickering quotes." Several factors are said to underlie this, including the speed differences between trading venues and rapidly changing order book dynamics due to HFTs' penchant for posting and then canceling orders. As a consequence, the available liquidity for given securities may often be less than what appears to be the case. Some institutional investors are said to have difficulties evaluating whether or not posted liquidity is transient. Such challenges have led to concerns that HFT may have helped increase the total trading costs of institutional investors.72

Former SEC Chair Mary Schapiro noted that although there may be

justifiable explanations for many cancelled orders to reflect changing market conditions, the SEC and other regulators are looking carefully at certain practices in this area to assess whether they violate existing rules against fraudulent or other improper behavior [and that] we also must understand the impact this activity has on price discovery, capital formation and the capital markets more generally, and consider whether additional steps such as registration and trading requirements are needed to ensure that these and other practices are used only in ways that foster—not undermine—fair and orderly markets.73

Others, however, argue that a significant number of the cancellations may reflect logical market responses in which a HFT firm pulls back submitted quotes that do not get "a favorable execution," perhaps because "conditions didn't move in … [the firm's] favor … when [it] put the order in."74 A corollary perspective questions the notion that high cancellation rates are symptomatic of low-quality liquidity. It argues that elevated cancellation rates reflect robust competition between market makers, including HFT firms, that are simply vying for trade execution priority as part of the securities trade price determination process.75

In April 2014, an official with the SEC's Office of Analytics and Research spoke about the results of some analysis of 2013 market data. The analysis found that although about 39% of all canceled orders were initially active for one-half of one second or less, about 27% of executed trades were the result of another trader accessing posted orders within that window of time. The office also found that although 23% of all cancellations occurred within 50 milliseconds, approximately 19% of all the monitored trades took place within that time frame. After evaluating these findings, the official suggested there were several potential takeaways, including (1) the speed of canceled orders and the speed of executed trades have been relatively aligned, (2) the degree to which stock exchanges and non-dark pool ATSs have been dominated by HFT may have been overstated by some, and (3) regulation aimed at reducing high cancellation rates would also have to reduce the trading speeds of liquidity "takers."76

Front-Running. Front-running is a form of illegal insider trading.  CRS Report RS21127, Federal Securities Law: Insider Trading (pdf), by [author name scrubbed], observes that

insider trading in securities may occur when a person in possession of material nonpublic information about a company trades in the company's securities and makes a profit or avoids a loss. The Securities Exchange Act of 1934 and the Insider Trading Sanctions Act of 1984 have provisions which forbid insider trading. One provision of the 1934 Act requires the disgorgement of short-swing profits by named insiders.77 The 1934 Act's general antifraud provision has been used many times to sanction insider trading.78

FINRA, the frontline regulator of broker-dealers, describes its prohibition on illegal front-running:

[N]o member or person associated with a member shall cause to be executed an order to buy or sell a security or a related financial instrument when the member or person associated with the member causing the order to be executed has material, non-public market information concerning an imminent block transaction in that security, a related financial instrument or a security underlying the related financial instrument prior to the time information concerning the block transaction has been made publicly available or has otherwise become stale or obsolete.79

As reported earlier, the DOJ and the FBI are among a number of entities involved in examining whether HFT traders may have been engaged in front-running and insider trading.80 Two divergent perspectives on whether HFT traders illegally front run follow:

[A] recent University of Michigan report claims "[b]y anticipating future NBBO, an HFT algorithm can capitalize on cross-market disparities before they are reflected in the public price quote, in effect jumping ahead of incoming orders."… What's actually happening behind the scenes may be frustratingly complicated, but it's not … illegal.… HFTs generally use direct connections to exchanges in order to post bids and offers and collect market data, rather than relying on the centralized SIP feed. This is because the SIP feed is unacceptably slow.... When an order is placed, it takes some time to be reflected in the NBBO. But that order is already in the market before the HFT can see it, even on the direct feed, by definition. HFTs never know what a customer's order is before it's in the market. HFTs have no customers. HFTs cannot front-run anyone. 81

In April 2014, when asked of her views on whether HFT firms may be involved in illegal front-running, SEC Chair Mary Jo White said some may be erroneously conflating the ability of some HFT firms to conduct trades based on their quick reactions to "public information" with illegal front-running wherein traders have "early access to order information."82

If, however, federal prosecutors go forward with cases involving HFT front-running, an article in the New York Times spoke of the legal challenges they could encounter:

The cornerstone of insider trading law is identifying a misuse of confidential information that constitutes a breach of a fiduciary duty.… High-frequency traders get the best prices by stepping ahead of others in having their trades executed first, making the transactions of other investors a bit less profitable. This sounds like front-running, in which a broker buys or sells before execution of a client's order to take advantage of a more favorable price.... One way in which high-frequency traders try to gather information about the flow of orders is by "pinging" different markets. That means a firm sends multiple orders out into the markets to determine whether any will be filled, which can give an indication of the direction of a stock.... Can this be the basis for pursuing charges against high-frequency trading firms? The problem with proving market manipulation is that the government must show intent to either artificially affect stock prices or to defraud others. High-frequency traders send out orders to learn the best price so they can trade ahead of others, not necessarily to drive the price up or down. In fact, they usually do not want the price to move until after they have traded. Proving intent to defraud requires purposeful or reckless conduct to deprive the victim of property. That standard would be difficult to prove when an algorithm makes the investment decision in the blink of an eye and the firms have no real interest in the underlying value of the companies whose shares they trade.83

Two-Tiered Markets Through Differential Access to Market Center Trading Infrastructure. HFT firms often pay for the right to access two pieces of technology for market trading centers like the NYSE, Nasdaq, and BATS: (1) direct access to market center overall trade data and (2) being able to locate a trader's servers in close proximity to a market center's trade order dissemination servers, known as colocation. The direct data feeds give subscribers real-time market quote and trading data fractions of a second before the data reach other investors through the conventional aggregate real-time quote and trading data feeds provided by the Consolidated Tape Association/Securities Information Processor (CTA).84

Getting early access to market data via direct feeds reportedly gives HFT firms an earlier peek at the CTA data, which relies on data from all market center securities and must be aggregated and then normalized and thus lags direct data feeds from individual trading centers. Colocation permits HFT traders to minimize transmission times through paying securities exchanges for the right to place their servers in the same data centers in which an exchange's or an ECN's market data systems are located. This is said to enable HFT firms to reduce the data transmission time between their own technology systems and the systems operated by the market centers. By some accounts, the pairing of direct access feeds with colocation can provide HFT traders with a fraction of a microsecond advantage over conventional traders that depend on the CTA feeds.85

This has led to charges that HFT firms are unfairly advantaged vis-à-vis other traders that, it is said, are thus competitively disadvantaged. Some argue that an advance information advantage of just a fraction of a microsecond can be "enough to get a better price, even for a later-placed order."86 Others, however, say securities markets have always been characterized by differential or tiered access to securities trades, going back to the time when floor traders had favored access to stock orders.87 Moreover, they note that the benefits of direct feeds and colocation are available to anyone willing to pay for the services, albeit at prices that may be beyond the reach of many traders. Still others argue that "the cost-benefit tradeoff for investing in these tools and capabilities is likely to be much more favorable to organized, institutional, strongly capitalized high-frequency traders, given that the proportional increase in HFT profits from minute improvements in trading speed is potentially far greater across very large volumes of trades per day rather than for long-term, low-frequency investors."88

Two-Tiered Markets Through Customized HFT Order Types. Market centers, including the NYSE, Nasdaq, BATS, and Direct Edge, are reportedly involved in customizing order types to fit the needs of their HFT firm clients. The order types give HFT traders different ways to interact with the securities market and, as one trader from an HFT firm reportedly said, such customized trading protocols "optimize the order type for a given trade…. [S]ometimes you'll want to pay the [liquidity provision] rebate and sometimes want to take [receive] it—but what's really essential is to jump to the head of the queue.… You pay for it, but you jump to the head."89 Market centers say they do not favor one group of clients over others and such orders are available to all customers. A NYSE official, however, reportedly acknowledged that "we're always competing for market share, so we try to create products that will attract more volume. We listen to clients and see how orders can help their execution strategy."90

Research published by Barclays Bank in early 2013 reportedly detailed 34 order types at the NYSE and 30 at BATS, for example. The order types are apparently often combined, so thousands of order types are said to effectively exist. In April 2013, Haim Bodek, a former HFT practitioner and now a critic of the order types, praised the industry for what he sees as moving in the right direction with respect to the order types. He observed that market centers "have been cleaning up their act, tweaking order types combinations to remove problems, and expected them to have eliminated all perverse orders by the end of 2014."91 Meanwhile, the SEC has reportedly been reviewing the process of providing customized order types with respect to which order types are developed, approved, and monitored.92

Market Manipulation. Another criticism is that HFT firms may engage in potentially manipulative strategies that involve the use of quote cancellations. FINRA, the frontline broker-dealer regulator, has observed that

although many HFT strategies are legitimate, some are not and may be used for manipulative purposes. Given the scale of the potential impact these practices may have, the surveillance of abusive algorithms remains a high priority for FINRA.... [A]reas of concern [include] … the use of so-called "momentum ignition strategies" where a market participant attempts to induce others to trade at artificially high or low prices. Examples of this activity reportedly include layering and spoofing strategies.93

Layering involves the placement of multiple, often large orders that are not meant to be executed and that are subsequently rapidly canceled. The aim is to create artificial levels of supply and demand that drive the price of stock up or down. After this, "genuine" orders are transacted that benefit from the artificially inflated or reduced securities prices.94 In spoofing, a HFT firm places large limit orders to sell that are above the best asking price with the intention of quickly canceling them if the price moves upward so they will not be executed. HFT firms allegedly hope that during spoofing the size of the sell orders will scare other traders into selling at a low price, potentially enabling the HFT firm to profit from the bargain prices. The causes and effects of spoofing are said to be similar to certain human-based market manipulations such as pump-and-dump and bear raid schemes. The SEC and the CFTC have reportedly prosecuted a number of alleged spoofing offenders. However, detecting spoofing is said to be both difficult and complicated.95

Small Investors May Be Harmed by HFT. Among other things, Flash Boys alleges that  HFT tends to profit at the expense of small investors:

The simple retail stock market order was, from the standpoint of high-frequency traders, easy kill.… High frequency traders sought to trade as often as possible with ordinary investors, who had slower connections … because the investors themselves had only the faintest clue of what was happening to them, and also because the investors, even big, sophisticated ones, had no ability to control their own orders. When, say, Fidelity Investments sent a big stock market order to Bank of America, Bank of America treated that order as its own—and behaved as if it, not Fidelity, owned the information associated with that order. The same was true when an individual investor bought stock through an online broker [like] … E*Trade or TD Ameritrade or Schwab. [T]he role of the big nine Wall Street banks that controlled 70 percent of all stock market orders was more complicated.… [They] controlled not only the orders, and the information value of those orders, but dark pools in which those orders might be executed.… All of them tended to send the orders first to their own dark pools before routing them out to the wider market. Inside the dark pool, the bank could trade against the orders themselves, or they could sell special access to the dark pool to high frequency traders.96

With respect to empirical research on HFT and small investors, a micro market structure HFT analysis by Baron, Brogaard, and Kirilenko found that on the securities contract level, fundamental traders, which are likely to be institutional investors, incurred the least cost to HFT and small traders, which are likely to be retail investors, incurred the most.97 Given that this analysis involved individual firms, it is unclear how HFT may affect small investors in the aggregate. Blackrock, the nation's largest buy side firm, spoke to that issue, stating that small or retail investors are generally not affected by HFT: "[F]or virtually all retail investors, we expect there should be no negative impact on their trades from HFT; small orders will under normal market conditions get filled immediately at the NBBO."98

Another argument is that the majority of retail orders do not go to stock exchanges where they could encounter HFT. Instead, the vast majority of such orders are said to be filled internally within large wholesalers, including UBS, Citadel, KCG (formerly Knight Capital Group), and Citigroup, in a process called internalization. Internalizers' algorithms are said to generally be in competition among themselves to capture those orders and then match them internally. The internalizers are thus able to avoid paying fees for sending the orders to exchanges, savings which are reportedly passed on to the retail investor.99

In 2012, Canadian stock market regulators increased the fees on market messages sent by all broker-dealers, such as trades, order submissions, and cancellations. The fee had a disproportionately large effect on the activity level of high-frequency traders because they transmit more messages than do other traders. On the Toronto Stock Exchange, researchers found that the number of messages fell by 30%. Average bid-ask spreads rose by about 10%. The study's authors concluded that retail investors saw their aggregate transaction costs remain unchanged, although their intraday trading losses grew with the presumed fall in HFT activity.100 Retail investors that engage in day trading, which entails significant trading over the course of a trading day, may be more affected by HFT. By contrast, "buy and hold" investors that trade sparingly are less likely to be affected by HFT, according to this study.

However, it is important to note that many retail investors interact with the market via institutional investors such as pension and mutual funds. The extent to which retail purchasers in mutual funds and pension funds may be affected by HFT is addressed below during the discussion of the impact of HFT on institutional investors.101

HFT May Harm Institutional Investors. This report has discussed the use by HFT firms of liquidity detection strategies particularly aimed at buy side firms, tactics that some have described as predatory.102 There are indications that at least some on the buy side may be getting more adept at handling aggressive HFT. A micro market structure analysis of HFT by Baron, Brogaard, and Kirilenko identified four basic types of HFT trading counterparties: (1) fundamental traders, said to likely be large institutional investors; (2) non-HFT market makers; (3) small traders, said to likely be retail traders; and (4) opportunistic traders, said to likely be arbitrageurs, small asset managers, and hedge funds. Among other things, the study found that on a per contract basis, the fundamental traders incurred the least cost to HFT and small traders incurred the most.103 The analysis is, however, limited to the micro realm of securities transaction and is not an aggregate analysis.

More broadly, institutional investors' exposures to HFT may vary, with index mutual funds likely among some of the least affected. Institutional investors' perceptions on how HFT affects them can also vary. For example, in 2014, the ConvergEx Group LLC, which provides brokerage and trading-related services, surveyed people who work for money managers such as mutual funds, hedge funds, broker-dealers, and banks with regard to their views of HFT. With 233 of the 357 total respondents working for the buy side's money managers and hedge funds, the survey found that just over 51% of the total respondents considered HFT to be either harmful or very harmful.104 Officials at the Vanguard Group, one of the nation's largest mutual fund complexes, expressed a rather optimistic view of HFT, reportedly observing: "We believe the majority of 'high-frequency traders' play within the rules governing our current equity markets.… We believe a majority of 'high-frequency traders,' which is not a defined term, add value to our current structure by 'knitting' together today's fragmented market centers."

AQR Capital Management is an institutional investor that largely manages long-term investment strategies. Media sources report the views of officials at the buy side firm on the direct impact of HFT:

We think it helps us. It seems to have reduced our costs and may enable us to manage more investment dollars. We can't be 100% sure. Maybe something other than HFT is responsible for the reduction in costs we've seen since HFT has risen to prominence, like maybe even our own efforts to improve…. One of the biggest headline-grabbing worries about HFTs is how fast the trades are conducted. The speed sounds unnecessary, dangerous and possibly nefarious. "These guys care about the speed of light!" For the most part, though, HFTs don't need that super speed to get ahead of the little guy or even institutional traders, but to get ahead of other HFTs. Some of the loudest complaints about high-frequency trading come from the slower traders who used to win the races. While we like HFTs on balance for reducing our clients' trading costs, some may push the envelope at times. Some of them may negotiate advantages that might be bad for markets. Worse, these arrangements tend to be little understood by the broader range of market participants.105

One of the challenges that buy side firms may have in ascertaining how HFT affects them is simply the complexity of the electronic markets. The nation's largest buy side company, asset manager Blackrock, observed,

HFT is difficult to distinguish from computer-based trading tools such as algorithms or smart order routers which are used by market participants to execute orders for institutional and retail investors. All are characterized by low latency and infrastructures and automated order management. But, electronic market making and algorithmic trading are both activities which are legitimate elements of market structure and help asset managers to achieve best execution for clients.106

Having said that, Blackrock observed that it was

firmly opposed to predatory HFT practices which seek to manipulate the market or disadvantage end-investors. These practices constitute market abuse and should be treated as such in law. However, "high frequency trading" encompasses a wide variety of trading strategies and care must be taken to differentiate predatory practices from practices that benefit end-investors. For example, "electronic market making" is a type of HFT that brings tangible benefits to our clients through tighter spreads and by delivering intermediation in a fragmented trading landscape.107

From an empirical standpoint, the aforementioned SEC HFT literature survey referenced two studies that suggested that some HFT firms may employ order anticipation and momentum ignition strategies. The survey then observed that such strategies can potentially exacerbate institutional investor transaction costs and contribute to extreme volatility events. As noted earlier, in the study that looked at the impact of the imposition of messaging fees on the Toronto Stock Exchange, the fees appear to have disproportionately curbed HFT. However, the study found that neither the aggregate transaction costs nor intraday returns of institutional traders were significantly impacted by the trading slowdown.108 Another study found that more pronounced HFT activity on the Nasdaq was associated with higher trade implementation costs for institutional investors. However, it did not distinguish between the effects of aggressive and passive HFT.109

Investor Confidence. HFT may diminish investors' confidence in the markets. Such concerns were illustrated in a letter released by officials at the Charles Schwab Corporation, a major securities brokerage firm, which described HFT as "undermining investor confidence in the fairness of the markets."110 Two article excerpts discuss the complicated issue of investor stock market exposure and confidence and the hard-to-quantify effect of HFT on these:

The Investment Company Institute has been polling investors every few years about their exposure to the stock market. This survey is a big one—responses from more than 4,000 households in the latest poll—and it doesn't take much to be counted as a stock-market participant. If one owns individual stocks, equity mutual funds or exchange-traded funds, hybrid funds or variable annuities, that person is grouped in the stock-ownership category. Yet equity ownership in the U.S. peaked more than a dozen years ago, in the aftermath of the tech-bubble collapse. The number of stock-owning households has dropped from 57 million back then to 54 million last year. More tellingly, the proportion of equity-owning households has tumbled from 53 percent to 44 percent, meaning investors clearly are in the minority. Many factors might explain this disconnect. One is that the population is graying and thus should be getting a bit more risk-averse. Also, some people likely have had to tap into their investment portfolios because of job losses or employment uncertainty. Others have focused on repairing their personal balance sheets by paying down debt.

A February [2014] survey of affluent investors by Wells Fargo Private Bank found widespread wariness even among this well-off group. One-fifth of the respondents indicated 'nothing would get them to add more stocks to their portfolio,' said Dean Junkans, chief investment officer for the private bank, in a statement. Only 15 percent of respondents said they 'trust' the stock market in a recent poll of consumer confidence by the University of Chicago and Northwestern University. People are two and half times more trusting of banks.… This skittishness provides a fertile backdrop for media reports that sometimes feed the fear. A case in point was the 60 Minutes segment … about the stock market being rigged by firms that practice ultra high-speed, high-frequency trading…. "Reports like this one provide an excuse some investors may use to justify avoiding the stock market.… The stock market arguably offers a more level playing field than ever before, with lower trading costs … and access to more asset classes and investment vehicles," [observed Jeremy Kisner of Surevest Wealth Management].111 The last few years can only be characterized as market chaos where market confidence has been mortally wounded. Along with the macroeconomic issues, what we saw was a market of intense volatility where Main Street investors, who number 90 million strong, pulled their money out of equities and either put it in their mattresses or into low-yielding instruments. While a number of factors were at play, the growing role of high-frequency trading and its ability to take advantage of the volatility and inefficiencies in the market cannot be dismissed."112

Systemic Risk. Some research has concluded that algorithmic trades in general tend to be correlated, which suggests that some HFT strategies may not be as varied as those employed by human traders. A potential concern here is that because of this correlation, shocks that hit a small number of very active HFT traders could detrimentally affect the entire market. Another criticism is that independent HFT traders that are not part of larger conglomerates are often described as being lightly capitalized, a factor that could exacerbate their financial risk. Additional concern exists that the ability of many HFT traders to handle the corresponding counterparty risk in such scenarios could be challenged because these traders tend to turn over their positions many times a day and securities trade clearing systems tend to operate at a much slower rate. In combination, these aspects of HFT have led to concerns that under certain scenarios the firms could help generate systemic market disruptions.113  Similarly, the Treasury Department's Office of Financial Research (OFR) has identified the "operational risk from automated trading systems, including high-frequency trading" as one of a number potential threats to financial stability that it is monitoring.114

HFT Alleged to Have Helped Foster "Rigged" Stock Markets. In Flash Boys, while exploring the significant role played by HFT, Brad Katsuyama, a securities trader and a principal figure in the book, claimed that "the stock market at bottom is rigged." Fleshing out this theme of rigged markets, Michael Lewis wrote,

Financial intermediation is a tax on capital; it's the toll paid by both the people who have it and the people who put it to productive use.… Technology should have led to a reduction in this tax.… [T]he ability of investors to find each other without the help of some human broker might have eliminated the tax altogether. Instead, this new beast [HFT] rose up … and the tax increased by billions of dollars.115

The term "rigged" was not defined, but several financial market observers have responded to the characterization. According to the testimony of SEC Chair Mary Jo White, "The markets are not rigged. The markets—the U.S. markets are the strongest and most reliable in the world. That—you know, that's not to say they're perfect."116

One nuanced non-regulator response to the "rigged" charge is

For individual traders (i.e., traders not dealing in amounts big enough to move market prices), HFT has proven to be beneficial through compressed bid-ask spreads along with reduced trade execution times. For larger traders, the effects are more ambiguous. They also benefit from smaller spreads, but they can be disadvantaged by the front running by HFT firms. Among these institutional investors are fund providers (such as mutual funds and exchange traded funds). To the extent that front running results in additional trading costs, this activity could cause a drag on fund returns, and thus small retail investors (those investing in those funds) can share in this pain as well. There has not been sufficient research on high-frequency trading to give a definitive answer to whether or not the benefits of smaller spreads outweigh (or are outweighed by) the costs of front running, so it is difficult to identify the net effect of HFT. However, calling markets "rigged" seems a bit extreme.117

Market Crashes

An additional area of focus with respect to HFT involves concerns that HFT may play a contributing role in extreme market movements. Such concerns intensified after the Flash Crash of 2010 and have continued with observations of ongoing mini-flash crashes.

The Flash Crash of 2010

By the afternoon of May 6, 2010, the Dow Jones Industrial Average (DJIA) had already fallen by more than 300 points on the day. It then began a precipitous decline of nearly 700 points in a few minutes, amounting to a roughly 1,000 point drop on the day at that point. Twenty minutes later, the market rebounded, regaining most of the 700 point drop on the DJIA. The earlier 1,000 point decline was historical, representing the largest one-day decline in the history of the DJIA. The whole event has been dubbed the Flash Crash.

On September 30, 2010, the SEC and the CFTC118 issued a joint report, Findings Regarding the Market Events of May 6, 2010,119 which identified the agencies' consensus view on the chain of events that led up to the Flash Crash. The report described "a market so fragmented and fragile that a single large trade could send stocks into a sudden spiral."

The report also detailed how an undisclosed large institutional trader executed that single trade, which consisted of a large sell order worth about $4 billion through an automated execution algorithm (but not through HFT) at a time when the markets were already extremely stressed. The order of E-Mini S&P 500 (a stock market index futures contract traded on Globex, the Chicago Mercantile Exchange's [CME's] electronic platform)120 contracts initially exhausted available buyers, including high-frequency traders, which began to aggressively sell them. The report, which largely focused on market structure and liquidity concerns, did not place blame on HFT for the crash. Rather, it raised questions about the ability of HFT to provide continuous market liquidity. The report also observed that HFT traders "in the equity markets, who normally both provide and take liquidity as part of their strategies, traded proportionally more as volume increased, and overall were net sellers in the rapidly declining broad market along with most other participants." It nevertheless noted that there were some high-frequency traders that remained active traders throughout the event.121

At the official release of the report, Brooksley Born, a member of the committee that authored the Flash Crash report and a former chairman of the CFTC, observed, "Algorithmic trading, high-frequency trading poses some special problems in terms of orderly trading on the markets. The high percentage of order cancellations I think could well be considered a disruptive trading practice that should be looked at very carefully by the commissions."122

Baron, Brogaard, and Kirilenko conducted another examination of the crash to help determine the role played by HFT firms. That study found that HFT did not trigger the crash but that the firms' responses to the abnormally large selling pressure exacerbated market volatility.123

The CME Group conducted an additional study of the incident. That report criticized the joint SEC and CFTC report, saying that the alleged precipitating E-mini S&P 500 trade was a small part of the volume of related trades at the time and that traders thus paid little attention to it. Consequently, the CME Group report argued that the timing of the trade was at odds with the notion that it was the cause of the crash.124

Mini-Flash Crashes

In the aftermath of the Flash Crash, several observers, including officials from the CFTC and Nanex, a market data provider, have said that so-called mini-crashes, significant and precipitous drops in the prices of individual securities that do not reach the level of the 2010 crash, appear to be fairly common and an ongoing feature of the market.125

Observers have suggested that a contributing factor behind some of these mini-crashes is HFT. SEC officials have responded that those who "try to use instances of mini-flash crashes as clear and incontrovertible evidence of the problems with high-frequency trading, high-speed markets, fragility, and impending doom ... may be looking in the wrong places." Instead, the officials attribute such developments to various kinds of human errors, including inadequate risk management practices in which there has been a "lack of checks and balances."126

Regulatory Activity and Response

The 2010 SEC Equity Market Structure Concept Release

In 2010, the SEC released its first comprehensive exploration of the public policy implications of HFT. The document, The SEC Concept Release on Equity Market Structure (the release),127 was essentially aimed at establishing the conceptual framework for a potentially wide-ranging review of the nation's equity market structure. The release sought public comment on a range of issues that had arisen after SEC implementation of Regulation NMS. Among the key areas of discussion were the various implications of HFT. In the concept release, the SEC requests public comment on literally hundreds of questions on equity market structure performance (in particular for "long-term investors"), HFT that would provide a broad review of the equity market structure with respect to concerns such as the following:


	Is the current highly automated, high-speed market structure fundamentally fair for other investors?

	What types of strategies are used by high-frequency traders, and are the strategies beneficial or harmful to other investors?

	Are HFT trading strategies sufficiently harmful that the SEC should consider regulatory initiatives aimed at alleviating those damages?

	Does colocation give proprietary trading firms an unfair advantage over other investors and, if so, should the firms that use the services be subject to any specified trading obligations?

	Does colocation provide benefits to long-term investors as well as overall market quality?

	Does colocation enable liquidity providers to operate more efficiently and thereby increase the quality of liquidity?

	Does HFT pose a risk to the integrity of the equity market structure?

	Should all proprietary trading firms be required to register as broker-dealers and become members of FINRA so that their operations are subject to full regulatory oversight?

	Does the current regulatory regime sufficiently address various concerns related to the trading activity of proprietary trading firms and their trading strategies?128



Recent SEC Regulatory and Programmatic Initiatives

In the aforementioned June 2014 speech, SEC Chair Mary Jo White spoke of several specific HFT-related prospective regulatory initiatives. Meanwhile, the SEC has already adopted a number of regulatory and programmatic initiatives intended to help fulfill the agency's statutory mandate to provide for investor protection and maintain fair, orderly, and efficient markets. These initiatives, which could also help monitor HFT developments that could have problematic market impacts or mitigate potentially troublesome and immediate market impacts of HFT, include


	MIDAS. In 2013, the SEC adopted MIDAS, the Market Information Data Analytics System. The trade monitoring system captures all orders posted on the national exchanges, all modifications and cancellations of those orders, all trade executions of those orders, and all off-exchange executions, providing the agency with what some officials called "an unprecedented aggregation of trading information data." MIDAS will reportedly help the agency monitor and understand mini-flash crashes or ascertain potentially troublesome or illegal behavior, for example by alerting the agency to excessive order cancellations.129

	The Consolidated Audit Trail. Adopted by the SEC in 2012, the Consolidated Audit Trail requires all domestic stock exchanges and other markets to create a uniform system for tracking the life cycle of all orders and trades. With the audit trail in place, the SEC is reportedly able to receive real-time access to most of the data needed to reconstruct a market dislocation such as a flash crash.130

	Regulation SCI. In March 2013, the SEC proposed a new set of rules, Regulation Systems Compliance and Integrity (Regulation SCI), that would create new, enforceable standards for maintaining and testing the trading systems used by securities exchanges and brokers. The rules, which have not yet been adopted, would replace the existing, voluntary guidelines that pertain to such market trading technology.131

	Large Trader Reporting Rule. The Large Trader Reporting Rule was adopted by the SEC in 2011. It imposes certain SEC registration and reporting requirements on large traders, which it defines as entities that trade either 2 million shares or $20 million during any calendar day or 20 million shares or $200 million during any calendar month. The SEC has said that the reporting regime will help it to identify and obtain certain baseline trading information about traders that are involved in substantial amounts of trading activity. That information will then reportedly aid the agency in (1) assessing the impact of large trader activity on the securities market, (2) reconstructing trading activity following periods of unusual market volatility, and (3) analyzing significant market events for regulatory purposes.132

	Naked Access. Before the Flash Crash, many HFT firms gained special access to securities exchanges through "naked access," a process through which SEC-registered brokers allowed the firms to basically piggyback on their direct access to securities markets. The arrangement enabled the firms to reduce their trade latency while avoiding the various risk checks and capital requirements with which they would have needed to comply had they been registered brokers. In 2010, the SEC adopted a new rule aimed at the registered brokers, Rule 15c3-5, which essentially prohibited HFT firms from receiving naked access.133

	New Circuit Breakers. In 2012, the SEC adopted  a "limit up-limit down" mechanism to replace the single-stock circuit breaker rules. Because single-stock circuit breakers are triggered after a trade occurs at or outside of the applicable percentage threshold, circuit breakers have been triggered by erroneous trades. The new limit up-limit down mechanism is intended to prevent trades in individual securities from occurring outside of a specified price band, which will be set as a percentage level above and below the average price of the stock over the immediately preceding five-minute trading period. The price limit bands are 5%, 10%, 20%, or the lesser of $0.15 or 75%, depending on the price of the stock. The bands will be more generous during the often more volatile opening and closing periods of the trading day, during which they will double in size.134



The European Union Proposes HFT Regulation

In April 2014, the European Parliament adopted the European Union's (EU's) first common HFT-related regulatory initiative. The development's importance for domestic markets is twofold: the HFT-related regulatory initiatives may provide a model for U.S. regulators, and some assets that might be potentially affected by the EU regulations, such as foreign exchange securities, might also be traded in the United States.

The Markets in Financial Instruments Directive (MiFiD) has been in force since 2008 and is the framework for the regulation of the EU's financial markets. The EU is now involved in implementing an updated MiFiD known as MiFiD II, which EU officials say is aimed at establishing "a safer, sounder, more transparent and more responsible financial system." On April 15, 2014, the EU Parliament adopted various parts of MiFiD II, including a regulatory framework aimed at increasing transparency in equity, bond, and derivatives markets and a regulatory framework aimed at improving conditions for competition in the trading and clearing of financial instruments. MiFiD II also defines HFT as algorithmic trading that relies on computer programs to determine the timing, prices, or quantities of orders in fractions of a second,  and it included the first ever EU-based regulatory curbs on such activities. Under the MiFiD II regulatory frameworks adopted by the European Parliament, "any investment firm engaging in such trading will have to have effective systems and controls in place, such as 'circuit breakers' to stop trading process if price volatility gets too high [and] to minimize systemic risk, the algorithms used will have to be tested on venues and authorized by regulators.... [In addition, the] records of all placed orders and cancellations of orders would have to be stored and made available to the competent authority upon request."135

Explaining the reasoning behind the HFT regulations, European Commissioner for Internal Markets and Services Michel Barnier said, "The dramatic increase in the speed and volumes of order flows can pose systemic risks. The new rules ensure safe and orderly markets and financial stability through the introduction of trading controls, an appropriate liquidity provision obligation for high-frequency traders pursuing market-making strategies, and by regulating the provision of direct electronic market access."136

As stated earlier, the prospective HFT regulations are part of MiFID II, which is an EU Directive. EU Directives need to be adopted separately by the individual EU members, a process that could take some time. In addition, the individual country versions of MiFID II may ultimately vary from that which was adopted at the EU level.

Ideas and Proposals for Regulating Equities HFT

Below is a discussion of a number of the potential HFT regulatory ideas that have become part of the public policy discourse on the trading.

Order Cancellation Fees. Some observers argue that by imposing penalty charges for excessive order cancellations, HFT traders would be discouraged from posting orders they do not intend to execute or using cancellations as part of manipulative strategies like spoofing. Others respond that order cancellation fees would likely reduce the provision of liquidity, thus reducing market depth.137 Nasdaq currently imposes such fees, a levy that is primarily described as a means of preventing an overload of exchanges' computer systems and reportedly discouraging only the most blatant use of excessive cancellations.138 Some observers say it is probably too early to gauge the Nasdaq fee's impact.139

Minimum Order Exposure Times. Under this scheme, submitted securities orders could not be canceled for some minimum duration, for example 50 milliseconds. Some argue that such a requirement, an idea proffered by SEC Chair Mary Jo White,140 would be another means of curbing what many perceive to the problematic and excessive use of canceled orders by HFT firms. Detractors, however, argue that such a protocol would have an asymmetric impact, affecting liquidity providers but having no effect on liquidity demanders. A major concern here derives from the premise that much of the alleged benefits from HFT are due to the fact that the firms are efficient providers of liquidity. As a consequence, it has been argued that the introduction of a minimum exposure time protocol would have an adverse market impact.141

Batch Auctions. One concern of HFT detractors is that conventional providers of market liquidity, including various trading firms, may suffer when securities prices fluctuate excessively due to the presence of HFT. Moreover, they argue that the status quo tends to reward HFT traders that continuously flood the securities market with orders because the emphasis is on speed over securities pricing. As a result, they argue that quotes of conventional liquidity providers may often not get matched, resulting in potential losses to such liquidity providers. Some theorize that to accommodate those losses, such liquidity providers may tend to widen their bid-ask spreads, which would cause investors to pay more to trade. Orders to buy or sell securities at certain prices are governed by price-time priority, in which the best prices are executed first. When two identical offers arrive, as tracked by a continuous limit order book, the first order to arrive is the first to be executed. However, some researchers claim to have evidence that continuous limit order books do not always work in continuous time. Normal pricing relationships between related securities that exist for what they call "human time intervals" of a second, minute, or hour may reportedly collapse when trading is done at the millisecond trading speeds of HFT.

To remedy this situation, there is a proposal that exchanges run what are called batch auctions at frequent intervals, such as once per second. Under this protocol, exchanges would collect and aggregate orders to trade securities and then execute them at the price at which the most bids and offers match, reconciling demand and supply. Proponents assert that many exchanges already run batch auctions when they open their trading day. More importantly, the idea's proponents argue that "if multiple traders observe the same information at the same time, they are forced to compete on price instead of speed."142

Such a reform, which has been praised by New York Attorney General Eric T. Schneiderman, could arguably produce markets with narrower bid-ask spreads, improved market liquidity, greater stability, and significant investor savings.143 Critics, however, counter that exchanges are unlikely to embrace changes such as batch auctions that would curb the volume of orders (both filled and not filled) that they process because exchanges profit from such order volumes. Others believe HFT firms would find work-arounds in which they would "wait until that last brief period before the auction happens to place their orders."144 An additional criticism is that batch auctions would be at odds with the continuous trading protocol that prevails in most trading systems worldwide.

A Transaction Tax. Some critics of HFT have proposed a transaction tax on HFT trades as a way of limiting that kind of trading and its perceived negative consequences. As observed in CRS Report R41192, A Securities Transaction Tax:  Financial Markets and Revenue Effects,145

A tax on securities transactions has precedents in the United States. At the federal level there was a stock transfer excise tax (sometimes called documentary stamp tax) on the issuance and subsequent transfers of securities from 1914 to 1966. The tax rates on these transactions were 0.1% and 0.04%, respectively. The tax was repealed as part of the Excise Tax Reduction Act of 1965 (P.L. 89-44), which also repealed a number of other excise taxes, many of which were imposed to deal with the emergencies during the Great Depression or wartime. The purpose of the act was to remove unnecessary impediments to economic growth and consumer and business spending in the context of improving federal fiscal positions. Proposals for an STT [securities transaction tax] have been made in … [various] Congresses and by previous Administrations … [including] proposals by Presidents George H. W. Bush and Bill Clinton, as well as former Speaker of the House James Wright, to introduce some sort of an STT in the United States. Some of these proposals were targeted to narrow segments of financial markets, such as trades in derivatives, while others were broader and covered most financial transactions. No proposal was ever enacted into law.146

In 2013, Italy imposed a tax on trades on Italian financial markets that are generated by a computer algorithm that automatically determines the decisions related to relevant orders or metrics, their changes or cancellation. The tax rate is 0.02% and applies to any portion of changed or canceled daily orders in which the ratio of the changed or canceled orders less than half a second in duration exceeds 60% of the total number of submitted orders. It does not apply to market makers.147 The tax was reportedly introduced due to concerns that the growth of HFT in Italy could potentially have an adverse impact on the integrity and quality of Italian financial markets, particularly with regard to volatility and liquidity.148 Prior to its adoption, Italian banks and some other traders warned that the tax would have a detrimental effect on the provision of liquidity in the nation's market.149

In the 113th Congress, S. 410 (Harkin) and H.R. 880 (DeFazio) propose instituting a 0.03% tax on all financial transactions. Proponents of these legislative proposals say such a levy could help reduce the budget deficit or pay for needed public spending without unduly burdening individual investors and could also curb high-frequency trading and reduce market volatility.150 H.R. 1579 (Ellison) would levy a 0.5% tax on stock trades, a 0.1% tax on bond trades, and a 0.005% tax on trades of derivatives and other investments. The bill's supporters say it would both raise revenue and help slow down financial markets that have become faster and more volatile due to HFT.151 On the idea of imposing taxes to curb HFT, CRS Report R41192, A Securities Transaction Tax: Financial Markets and Revenue Effects,152 concluded,

If the objective of policymakers is to improve financial market operations, then it is not clear that an STT would be the most effective tool, or effective at all. The analysis in the body of this report suggests that the tax's effects on financial market efficiency are uncertain. Thus, improving financial market operations may be better handled via some other mechanism such as reforming the regulatory environment within which derivatives and high-frequency traders operate, for example. If policymakers do proceed with an STT as a means for improving financial market operations, one option would be to begin with a low tax rate, perhaps lower than 0.25%, and increase it only if additional research supports such a move.153

Affirmative Trade Obligations. Some suggest that consideration be given to imposing certain affirmative trade obligations on HFT firms that are not registered broker-dealers and thus are not legally obligated to step in and provide needed liquidity, particularly during market disruptions similar to the Flash Crash.154 Supporters of HFT could argue that such regulations change the business model of some HFT firms and could reduce profits. Critics of HFT affirmative trade obligations cite the examples of other severe market disruptions when SEC-registered market makers refused to conduct their market making activity. The stock market crash of October 1987, when Nasdaq market makers and others did not answer their phones or provide liquidity-enhancing market-making activity, has been identified as such a case.155

A Kill Switch. A kill switch would permit the suspension of an individual firm's trades following erroneous trades or excessive trading volume. Some regulators have argued in favor of such a protocol as a way of thwarting large-scale market events in which HFT has played a role. At a SEC technology roundtable in 2012, there appeared to be widespread agreement that a kill switch could be useful but that it would require multiple layers and thresholds to ensure that it would not be used at inappropriate times. There were, however, concerns over how and when such mechanisms would be implemented, whether market stakeholders would be willing to "pull the trigger" during market disruptions, and that the switches might tend to be mere "after the fact" interventions on the heels of major market disruptions.156

HFT in Futures Markets and the CFTC

As indicated earlier, in addition to equities markets HFT takes place in certain derivatives markets, such as in the futures markets, which are regulated by the CFTC. Such trading has attracted attention somewhat later than equities HFT but has subsequently grown to become a large portion of market volume. By 2012, the TABB Group, a financial market consulting firm, reportedly estimated that HFT comprised over 60% of all futures volume in 2012 on U.S. futures exchanges.157 A 2013 CFTC concept release on automated trading reported that by 2012, about 92% of exchange-trading futures volume in the United States were executed electronically.158 By 2010, Automated Trading Systems (ATS) trading accounted for over 50% of trading volume in a number of significant futures exchange products, the CFTC reported.159

By various accounts, the proportion of trades on the futures exchanges attributable to HFT has grown briskly during the last few years.160 As in the equities markets, proponents of HFT in the futures markets have argued that the rise of HFT has tended to increase market liquidity and narrow bid-ask spreads,161 thereby reducing transaction costs.162 Similar concerns have been raised in futures markets about fairness in trading and market stability more generally. For instance, do hedge funds and large investment banks, which can afford the latest technology, have an advantage over small investors in futures as well as equities markets? Do institutions that serve small investors, such as mutual funds or pension funds, pay more (or receive less) for futures contracts as well as stocks because HFT traders may interpose themselves between ultimate buyers and sellers? Such concerns have percolated in the press and among market participants and regulators.163

Regulators at the CFTC have expressed concerns over the possible use of HFT to flood a market with wash trades, which are bids and offers launched essentially by the same market participant to create the impression of greater market activity even though the participant incurs no actual market risk.164 The Commodity Exchange Act prohibits wash trades.165 According to media reports, the CFTC is investigating whether HFT at times floods markets with such wash trades to influence prices or trading volumes for short periods of time so certain HFT traders could profit.166

Another issue in the futures markets, as in the equities markets, is the impact of HFT on market stability. In this context, an aforementioned joint study by the SEC and CFTC attributed the 2010 market disruption known as the Flash Crash to a single mutual fund's trading algorithm, which continued to sell after all buying interest was exhausted.167 More recently, on August 1, 2012, HFT firm Knight Capital Group Inc. lost about $440 million in less than an hour, and its stock plunged 73%, after a computer malfunction bombarded the stock market with errant orders.168 The incident further underscored concerns over the potential impacts on market stability of any HFT technical trading problems.

The CFTC oversees trading, including HFT, on futures exchanges such as the Chicago Mercantile Exchange (CME) and Intercontinental Exchange (ICE). The SEC oversees HFT for the securities market. In addition to reportedly investigating potential wash trades related to HFT, the CFTC regularly holds meetings of its Technical Advisory Council (TAC). In February 2012, the TAC created a Subcommittee on Automated and High Frequency Trading that includes CFTC and industry participants and examines various HFT trading practices.169

The CFTC's May 2013 Interpretive Guidance

On May 16, 2013, the CFTC issued an interpretive guidance on disruptive trading practices, which touches on issues that may involve HFT.170 Section 747 of the Dodd-Frank Act (P.L. 111-203) amended the Commodity Exchange Act (CEA) to prohibit disruptive trading practices in futures, options, or swaps trading. Among other changes, Section 747 amended CEA Section 4c(a)(5) to outlaw spoofing—bidding or offering with the intent to cancel the bid or offer before executing a trade. One study of HFT by the Swedish financial regulatory authority in 2012 found that spoofing was associated with HFT, at least in the experiences of traders, and that market participants believed it was being used to manipulate the prices for some financial instruments.171

In its May 2013 guidance, the CFTC prohibited spoofing on any futures exchange or swap execution facility as long as the canceling of the bids and offers before trade execution was intentional rather than the result of reckless, negligent, or accidental behavior.172 On July 22, 2013, the CFTC announced its first enforcement order and settlement for spoofing under the Dodd-Frank Act's Section 747 prohibition of disruptive trading practices when it fined Panther Energy Trading LLC of Red Bank, New Jersey, and Michael J. Coscia of Rumson, New Jersey, $1.4 million for engaging in the disruptive practice of spoofing by utilizing a computer algorithm designed to illegally place and quickly cancel bids and offers in futures contracts.173

The CFTC guidance also prohibits a person from buying a derivatives contract on an exchange or swap execution facility "at a price that is higher than the lowest available price offered for such contract or selling a contract ... at a price that is lower than the highest available price bid."174 This practice is termed violating bids and offers, and the CFTC required no intentional behavior to constitute a violation.175

The CFTC's September 2013 Concept Release

A recent major CFTC action regarding what it refers to as Automated Trading Systems (ATS)—of which HFT is a subset—was its September 12, 2013, "Concept Release on Risk Controls and System Safeguards for Automated Trading Environments."176 Broadly, the release asks whether existing risk controls in automated trading environments are sufficient to match current trading technologies and market risks.177 It does not prescribe any new rules but instead solicits feedback on 124 questions it poses regarding potential new regulatory approaches to ATS and HFT.

In explaining the broader thinking behind the concept release, the CFTC observed,

U.S. derivatives markets have experienced a fundamental transition from human-centered trading venues to highly automated and interconnected trading environments. The operational centers of modern markets now reside in a combination of automated trading systems … and electronic trading platforms that can execute repetitive tasks at speeds orders of magnitude greater than any human equivalent. Traditional risk controls and safeguards that relied on human judgment and speeds, and which were appropriate to manual and/or floor-based trading environments, must be reevaluated in light of new market structures…. [M]arket participants must ensure that regulatory standards and internal controls are calibrated to match both current and foreseeable market technologies and risks.178

The release goes on to solicit public feedback. The 124 questions the CFTC posed in the release are divided into four broad categories described below:

Pre-Trade Risk Controls. These refer to policies by a firm or a CFTC-registered entity such as a swap dealer (SD), major swap participant (MSP), futures exchange, or swap execution facility (SEF) that seek to protect against the submission of a large volume of orders, trade executions, or positions over a short period of time.179

Specific pre-trade proposed solutions could include the following: (1) execution throttles that would impose maximum message or execution rates and associated alerts aimed at helping identify rogue algorithms and preventing entities from placing orders faster than risk systems; (2) greater volatility awareness by implementing alerts for price changes over a set period of time aimed at helping identify rogue algorithms and providing alerts when human intervention is required; (3) self-trade and self-matching, which refers to controls aimed at preventing wash trades and other potentially illicit trades; (4) price collars, which could impose certain allowable trading price ranges aimed at preventing erroneous order executions, particularly during thinly traded market regimes; (5) a maximum order size regime, which refers to protocols designed to curb large trades of certain sizes to prevent problematic trading abnormalities such as so-called fat finger (or, human) errors; and (6) trading pauses, which would entail the imposition of temporary time-outs for trading platforms when market conditions were deemed problematic.

Post-Trade Risk Controls. The CFTC concept release also notes that post-trade risk controls, when used together with pre-trade controls, could yield benefits in reducing unexpected negative feedback loops or malfunctioning pre-trade risk controls. It asks for comments on a number of specific types of such post-trade controls.180

System Safeguards. The release broadly describes such safeguards as intended to address a number of potential operational, market abuse, and transmission risks, including those that might protect against potential abuses or disruptions unique to electronic trading.181

Potential new system safeguards could include the following: (1) controls related to order placement, which refers to order cancellation protocols such as "auto-cancel on disconnect" and "kill switches" that would cancel working orders under certain problematic market conditions; (2) design, testing, and supervision of ATS refers to regulatory protocols that would require firms operating ATS to undergo standardized testing and be subject to minimum standards; and (3) self-certifications and notifications, in which firms operating ATS and clearinghouses would be required to certify their adherence to CFTC requirements and notify others when "risk events" occur.

Other Protections. The CFTC also requested comments on a range of other potentially significant changes, such as the type and quality of data that ATS or HFT market participants, if required to register with the CFTC, would possibly provide to the commission.182

In comment letters on the proposal, the Mercatus Center, a think tank, expressed criticism of the CFTC's release, commenting that the self-interest of derivative market participants to help ensure stable markets should generally be sufficient motivation for them to adopt a range of effective risk-control protocols.183 Mercatus also expressed the concern that "if risk control and system testing methods are standardized by regulatory intervention, they essentially become fixed and modifications will generally require either new regulations or exemptions."184 Other commenters engaged in HFT had more technical concerns with the CFTC release. For instance, the proprietary trading firm Citadel commented that if any mandatory minimum "resting periods" for order executions were imposed, that would harm market liquidity by exposing liquidity providers to greater risks and leading to wider bid-ask spreads.185

The Chicago Federal Reserve Bank challenged the belief in the voluntary adoption of risk controls as a solution. In comments to the CFTC, it observed, "[M]any industry and regulatory groups have devised best practices for HFT. Nevertheless, many firms do not fully implement these best practices because they are not required to do so. We believe it would be beneficial for the Commission [CFTC] to work with the industry to define best practices for HFT and to communicate penalties for non-compliance with those best practices."186

In congressional testimony on May 13, 2014, a CFTC official noted that the agency had received 43 public comments to the concept release and that commenters had widely divergent opinions regarding the need to regulate HFT more closely.187 For instance, commenters disagreed on the need for the CFTC to create a regulatory definition of HFT, with just over half of the parties who commented opposed to a definition and the remainder in favor.188

At the same hearing, MIT academic and former CFTC Chief Economist Andrei Kirilenko noted that the HFT industry is highly concentrated and dominated by a small number of fast, opaque firms (often not registered with federal regulators) that earned high and persistent returns.189 He advocated that the CFTC create a broad new category of "automated brokers and traders," which would include all active proprietary traders.190 These traders would be required to register with the CFTC and maintain records and an audit trail that regulators could examine in case of a mini-flash crash or technological malfunction, he proposed.191 Kirilenko also urged regulators to examine the root causes of the high level of concentration in the HFT industry to determine whether such concentration was in fact benign and why market forces were not eroding it.192 He suggested that automated exchanges be required to publish data on system latencies—in other words, how long of a delay exists before market information reaches participants. Such reporting should specifically include the latency for messages for submitted, canceled, modified, and executed orders.193
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