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 In this article, the authors established the welfare effect to trading success 
through deemphasizing „need-for-speed‟ in computerized high frequency trading 
without affecting the basic nature of speed race. They reviewed the major drivers 
of unintended consequences with the brave new world. Their hope was for the 
special issue of discrete time frequent batch auction hybrid with regulatory 
principles of “financial regulation 2.0” to clearly reduce some of the non-
disputed harms produced by high frequency trading dynamics; that is, arms race 
behavior and complex adaptive system of computer algorithms. 
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INTRODUCTION 
 
In this article, the authors connected the literature on high 
frequency trading (HFT) with discrete time frequent batch 
auction type market beauty in a unique and unusual way 
(Budish et al., 2013). High frequency trading in financial 
market, a big subset of algorithmic trading, is a blend of 
technology and hyperactive trading activity to consum-
mate millions upon millions of trades per day (Harris and 
Mohsen, 2014). The availability of computers to soothe 
high-speed and high-frequency trading continues to be a 
compelling motion in the public policy debate, including 
very recently (Foresight, 2012). General economic growth 
and globalization, quantum leap in financial technology 
and in computer technology have greatly expedited the 
hike of algorithmic trading over the last few decades 
(Viljoen et al., 2014). Actually where it is headed, its 
better acumen depends on the understanding of 
quantitative models in finance, the emergence and 
proliferation of index funds, arbitrage trading activities, 
the push for lower costs of intermediation and  execution,  
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and the flowering of high-frequency trading (Kirilenko et 
al., 2013). The claim is that high-frequency trader‟s do 
not as a rule engages in the provision of liquidity like 
traditional market makers, so does not fit neatly into a 
standard liquidity-provision framework (Hendershott et 
al., 2011). Hence still the same question remains 
unanswered “Does really the market depth improve?”. No 
doubt Speed technology by itself will only be thumbs up 
when socially efficient. In this paper, we summarise in 
brief academic approach studies and delve into some of 
the simplistic robust innovations presented with this brave 
new world towards the development and effects of HFT 
and Kirilenko et al. (2013) “Financial Regulation 2.0” for 
the amendment of futuristic financial markets. 
 
 
High frequency trading defined 
 
Definitions of “HFT” can sway, according to industry 
participants, academicians and regulators. According to 
industry participants like Irene (2009), CME Group letter 
(2011) and IOSCO (2011), 86% of survey respondents 
believe  that  the  term  high  frequency   trading   referred 



 

 

 
 
 
 
strictly to holding periods of only one day or less with a 
target of high turnover of capital by booking multiple small 
gains over short period of time in response to changing 
market condition by the use of low latency infrastructure  
and super fast computers.  

According to academicians like Baron et al. (2012), 
Easley et al. (2011) and Hendershott and Ryan (2011), 
HFT traders trade large number of contracts using 
computer algorithms by submitting and cancelling 
massive number of orders and execute large number of 
trades. They can trade in and out of positions very quickly 
(that is, holds position usually for seconds or in milli/micro 
seconds) and constantly maintain low inventory level, 
finally ends the day at or zero inventory position.  

According to regulators like U.S. Securities and 
Exchange Commission (2010), Committee of European 
Securities Regulators (2010) and European Securities 
and Markets Authority (2011), HFT execute trades in 
matter of seconds on an electronic order book by the use 
of sophisticated algorithms technology to interpret signals 
from the changing market condition (price movement and 
market information) and automatically generating large 
number of orders with high orders to trade ratio (that is, 
large number of orders are cancelled compare to trades 
executed). They implement trading strategies that 
generally involve high frequency generation of orders and 
low latency transmission of these orders to the market. 
They hold new equity positions possibly down to a „sub-
second. HFT generally involves getting in and out of 
positions throughout the day with flat position (at or zero 
inventory level) at the end of the day. They involve 
execution of trades on own account rather than for a 
client.  

Hence in simple term high frequency trading is part of a 
broader category of trading called algorithmic trading; 
done in part or in whole by computer algorithms with two 
general types of algorithms that are, execution algorithms 
and speculative algorithms. Execution algorithms are 
particularly useful for partitioning block trades into smaller 
parts by dividing the trade into smaller ones to get a 
better price and to avoid making a large impact on the 
market. Speculative algorithms can make decisions on 
what to trade, when to trade it and how much of it to trade 
without interference from humans. Speed in particular is 
at a premium and new platforms increase speed by 
multiple orders of magnitude. It is typical that high-
frequency traders end their trading day by squaring up 
their positions, so they are neither long nor short. They 
do this to reflect the fact that they trade on information 
moment to moment, rather than with longer-term 
strategies from day to day. 
 
 
High frequency tradings making their money 
 
The  forecasts  produced  by   any   quantitative/statistical  
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model follow some distribution. Because stock returns 
themselves have a distribution that is fashioned 
somewhat like a bell-curve, it is not surprising that most 
models also forecasts which are distributed the same 
way. The bell-curve shape of the distribution of return 
forecasts means that large forecasted returns are very 
rare (because the tails are “thin”), whereas small-return 
forecasts are highly abundant (because they lie in the 
“fat” center of the distribution) (Figure 1).  

In the past, these super-small return opportunities were 
inaccessible because they were smaller than the costs of 
trading (commissions, SEC fees, exchange fees, etc.). 
However, because of advances in technology, the costs 
of trading have come way down over time. Nowadays, 
HFT‟s pay commissions to their brokers which are on the 
order of magnitude of hundredths of a penny per share. 
As a result, more and more trading opportunities have 
become profitable to access after paying trading costs. 
This has resulted in a much more efficient market, since 
smaller and smaller “inefficiencies” in the market are now 
arbitraged out than was the case before. 

The above simple illustrations are points that even 
smaller inefficiencies in the market can now be arbitraged 
out. Which means speed in particular is at a premium. 
This conclusion has created arm race of technology to 
gain micro even nano seconds speed advantages among 
competing HFTs. The trading speed has reached the 
speed of light. Only big investors can afford this expense 
for speed gain in trading. This has exploded raising 
concerns among those who do not have access to such 
technology that they are being unfairly and systematically 
exploited.  

Another big concern is that anytime any trading errors 
can now accumulate losses at the speed of light before 
they‟re discovered and corrected by human oversight and 
may become a significant source of risk to the stability 
and resilience of the entire financial system as discussed 
previously in detail. 
 
 
Research purpose and questions 
 

For high frequency trading, this depends on split second 
decisions and execution, 
 

 A gap has been perceived between the media debate 
and the scientific research that the HFTs make their 
profit on the expense of individual and small traders 
who has no speed benefits;  

 The purpose of this paper is therefore to support new 
market design instead of continuous limit order market 
structure, and validating it with new regulatory frame 
works. 

 The main research question of this paper is, in what 
way to limit the HFT speed race as a key to trading 
success  based  on  hybrid  of  Kirilenko  et   al.   (2013)
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Figure 1. General graph of Bell-curve shape of the distribution of return forecasts. 

 
 
 
proposed regulatory and Budish et al. (2013) approaches? 
Sub research question are: 
 

i. Do market correlations completely break down at high-
frequency time horizons? 

ii. Does continuous-time limit order book actually work in 
continuous-time?  

 
 
LITERATURE REVIEW 
 
Several theoretical models of trader speed have been 
proposed. A common theme in such models is that there 
are two speeds, fast and slow, and that the speed 
advantage of fast traders amounts to a short-term 
informational advantage. Biais et al. (2011) and Pagnotta 
and Philippon (2011) provided models where investor 
compete on speed. In Foucault et al. (2012), fast traders 
consist solely of liquidity taking news traders, while 
market makers are all slow. Similarly, fast traders use 
market orders to trade on information that slow traders 
have yet to process. Martinez and Rosu (2013) model 
fast traders (referred to as high frequency traders, HFTs) 
that observe information and trade actively on it, making 
markets more efficient, but generating large trading 
volumes and contributing to volatility. In Cartea and 
Penalva (2012), the fast traders use their speed 
advantage to profit from trading ahead of other traders, 
engaging in short-term intermediation. These four models 
share the assumption that fast traders are primarily active 
traders, who use market orders to pick off the limit orders 
of slow traders. This is in contrast to a competing set of 
models, where fast traders are primarily seen  as  liquidity 

providers. Jovanovic and Menkveld (2012) consider a 
market where market makers are fast in the sense that 
they are never picked off based on public news as they 
are always the first to update their quotes based on hard 
(machine interpretable) news. Along the same lines, the 
fast traders modeled by Hoffmann (2013) can never be 
picked off by slow traders. In the model by Aït-Sahalia 
and Saglam (2013), the liquidity-providing HFT firm has 
the ability to (imperfectly) predict incoming market orders 
by slow traders, and revising outstanding quotes in 
response to the prediction. Finally, Menkveld and Zoican 
(2013) consider both types of fast traders, referring to 
active fast traders as bandit HFTs, and passive fast 
traders as market-making HFTs.  

However, there is little support that the speed race per 
second has improved bid-ask spreads, and some recent 
evidence that suggests that the speed race and 
associated sniping widens the bid-ask spread (Foucault 
et al., 2013). Our research design says that bid-ask 
spreads are unnecessarily wide today, that is, they could 
be narrower under an alternate market design called 
frequent batch auction. 
 
 
DATA AND RESEARCH DESIGN 
 
In order to keep the research design as per Budish et al. 
(2013) findings; “direct-feed” data from the Chicago 
Mercantile Exchange (CME) and New York Stock 
Exchange (NYSE) over the period of January 1, 2005 - 
December 31, 2011 with 1560 trading days in total were 
considered. With the exception of a three-month gap from 
5/30/2007   to   8/28/2007   resulting   from   data   issues 



 

 

 
 
 
 
acknowledged by the NYSE data team hence dropping, 
from both datasets the Thursday and Friday from the 
week prior to expiration for every ES expiration month 
(March, June, September, December) due to the rolling 
over of the front month contract, half days (For example, 
day after Thanksgiving) and a small number of days in 
which either dataset‟s zip file is either corrupted or 
truncated. In order to interpret raw data messages 
reported from each feed, a feed handler was constructed 
for each raw data format and updated the state of the 
order book after every new message. Direct feed data 
are distinct from the so-called “regulatory feeds” provided 
by the exchanges to market regulators. Regulatory feed 
data have time stamps that are based on the time at 
which the data are provided to market regulators, and 
practitioners estimate that the timestamps are on the 
order of tens to hundreds of milliseconds delayed relative 
to the direct-feed data that comes directly from the 
exchanges (Ding et al., 2013); One source of delay is that 
the timestamps data do not come directly from the 
exchanges‟ order matching engines. A second source of 
delay is the aggregation of data from several different 
exchanges, with the smaller exchanges considered 
especially likely to be a source of delay. The key 
advantage of direct-feed data is that the timestamps are 
as accurate as possible. Direct-feed data record all 
activity that occurs in an exchange‟s limit order book, 
message by message, with millisecond resolution 
timestamps assigned to each message by the exchange 
at the time the message is processed. Practitioners who 
demand the lowest latency data (for example, high-
frequency traders) use this direct-feed data in real time to 
construct the limit order book. In particular, these are the 
same data that HFT firms use to make trading decisions.  

In particular, in both the Continuous Limit Order Book 
(CLOB) and the frequent batch auction, the following 
three things happen in sequence for each order: (i) the 
order is submitted to the exchange; (ii) the order is 
processed by the exchange; (iii) the relevant information 
is announced publicly. The key difference is that in the 
batch auction there is a small period of time that elapses 
between (i) and (ii), that is, between when the order is 
submitted and when it is processed at the end of the 
batch interval.  

Our Methodology first accept Budish et al. (2013) 
proposal requiring exchanges to replace CLOB with 
uniform price sealed-bid auctions run at frequent but 
discrete time intervals, such as every 1 s or 100 ms.  

There is nothing in current market architecture of 
(CLOB) in which each security trades in continuous time 
on its own separate limit-order book, rather than in a 
single combinatorial auction market that would allow 
different securities‟ prices to move at exactly the same 
time because each security trades on its own separate 
continuous limit order book; in auction design terminology, 
financial  markets  are  a  collection  of   separate   single- 
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product auctions, rather than a single combinatorial 
auction. They ran some simple computational simulations 
of uniform-price auctions, using randomly generated bids 
and asks, on a laptop using C++. And found that a 
uniform-price auction with 250,000 orders – the rate of 
messages per second during the flash crash according to 
a Nanex (2011) analysis clears in about 10 ms. For 
instance, with a 1 s batch interval, the first 100 ms of 
each batch interval could be allocated to the exchange 
computers for computing and reporting outcomes from 
the previous batch interval. Hence established that 
frequent batch auctions are computationally simple for 
the exchanges. Uniform-price auctions are fast to 
compute, and exchange computers can be allocated a 
discrete block of time during which to perform this 
computation. Their theoretical argument for batching as a 
response to the HFT arms race focuses on bid-ask 
spreads, market depth, and socially wasteful expenditure 
on speed. 
 
 
Research design 
 
The research design is based on our question that “what 
effects will Batch Auction have on HFT evolution”? Our 
theories and approach is completely based on financial 
IS ecosystem approach. The potential contribution is the 
role of regulators in promoting market wide fairness and 
integrity. Hence in order to ensure the fairness and 
integrity of financial market in HFT present, this research 
has taken into consideration: 
 
a.  frequent batch auction approach and; 
b.  financial regulation Frame work 2.0. 
 
 
Frequent batch auction approach 
 
A discrete time frequent batch auction with uniform-price 
sealed-bid double auctions is a concept proposed by 
Budish et al. (2013). It is entirely a new concept that 
demands to change the existing market design by 
discarding the erroneous CLOB, which is cursed for 
modern arms race for the survival of fittest in speed 
trading race.  

Frequent batching is that, it gives algorithmic traders a 
discrete period of time to process recent prices and 
outcomes before deciding on their next trades. That is, 
algorithms can observe all of the relevant information 
from the time t batch auction, process it, and then decide 
on their actions in the time t + 1 batch auction. Frequent 
batch auctions improve the paper trail for regulators and 
other market observers. The regulatory authorities can 
observe exactly what happened at time t, at time t + 1, 
etc.  

At any moment in time during a  batch  interval,  traders  



 

 

Karn et al.          64 
 
 
 
may submit offers to buy and sell shares of stock in the 
form of limit orders and market orders. Traders may 
withdraw or adjust their orders at any time during the 
batch interval. Orders are not visible to other market 
participants during the batch interval, that is, the auction 
is “sealed bid,” Instead, orders are announced publicly 
after the auction is conducted. At the conclusion of each 
batch interval, the exchange “batches” the received 
orders, and computes the aggregate demand and supply 
functions out of all bids and asks, respectively. The 
market clears where supply equals demand, with all 
transactions occurring at the same price (that is, at a 
“uniform price”).Here uniform price matters not the speed 
since both slow and fast traders will have same 
information for the next auction. 
 
 
Financial regulation Frame work 2.0 
 
One indication of consumer preferences is the fact that 
most Batch-auction markets have converted to 
continuous market-making platforms, not unlike the 
periodic batch auctions of many European stock 
exchanges in the 1990s. And also when talking about 
another regulatory measures Tobin tax; this small 
transactions Tobin tax make dynamic hedging activity 
impractical. Hence a successful implementation of such a 
tax requires international coordination, otherwise trading 
activity and human capital will simply migrate to venues 
without the tax, as it did in the case of Sweden from 1984 
to 1990 (Umlauf, 1993). Hence exists no full frame size 
efficient welfare type regulatory measures. Therefore, 
Financial Regulation 2.0 is a proposal of four basic 
design principals proposed by Kirilenko et al. (2013) that 
involves a system wide redesign and ongoing system 
wide supervision and regulation with an aim to bring the 
current financial regulatory framework into the digital age. 
These four points are discussed in our result, which 
neatly back force discrete type frequent batch auction 
proposed by Budish et al. (2013). 
 
 

Evidence based research on recent high frequency 
trading development 
 

Speed is not the defining characteristic for high-frequency 
trading. High frequency traders make strategic decisions 
(in a volume-clock metric) that exploit structural weak-
nesses in lower frequency trading. With direct market 
access, any standing limit order (or quote) becomes 
immediately exposed to the adverse selection possibility 
of trading with counterparties who can obtain, process, 
and/or react more quickly to market moving information 
(Corwin et al., 2008). Limited attention by low frequency 
traders, for example specialists, can hurt market quality. 
The  report  evidence   consistent   with   “quote   stuffing” 

 
 
 
 
whereby very high speed trading is associated with a 
significant increase in the cancellation/execution ratio 
(from 26:1 to 32:1), an increase in short-term volatility, 
and a decrease in quoted depth (Cardella et al., 2014). 
Welfare of speed improvements facilitated by HFT in 
equity market (speed, collocation and AT) might accrue 
primarily to select market participants whose trading 
strategies exploit speed advantages, and different market 
participants might prefer different levels of speed (BATS 
system performance, 2012).  

Academic research generally concludes that execution 
speed has increased in equity markets, but it also 
suggests that there exists a trade off between execution 
speed and execution costs such as effective spreads 
(Battalio et al., 2003). The domain of AT and HFT in the 
foreign exchange (FX) market has aroused prominent 
developments in increased speed of transacting, data 
dissemination, and data processing and accounts for 
roughly one-quarter of spot FX turnover. Active 
currencies, such as the dollar/euro and dollar/yen, appear 
to have gone almost completely electronic while in Tokyo 
where more than 90% of broker auctions are done 
through the electronic brokering system (Ito and 
Hashimoto, 2004). In derivative market (futures, equity 
options, and swaps), HFT accounted for about one-third 
of all U.S domestic futures exchange volume in 2011 
(Bowley, 2011). The survey reports of 26 options market 
makers that indicates options market makers plan to 
utilize automated, HFT systems for 94% of their total 
options market making in 2013 (TABB Group, 2013) 
except block trades and illiquid swaps. Electronic 
volumes represent 22% of the fixed-income market 
overall, and while trading in Treasuries has seen a 
relatively high level of automation, electronic trading in 
corporate bonds has developed gradually (Rodier, 2013) 
also since corporate bonds trade infrequently, 
computerization of this market has proven challenging 
(Bessembinde and Maxwell, 2008) in Figure 2. 

 
 
Frequent batch auctions: Process flow 

 
The process flow for frequent batch auctions in Figure 3 
has three components: Order submission, auction, and 
reporting. Order submission is same like CLOB except if 
an order is not executed in the batch auction at time t, it 
automatically carries over for the next auction at time t + 
1, t + 2, etc., until it is either executed or withdrawn. Then 
the exchange batches all of the outstanding orders, and 
computes the aggregate demand and supply functions 
from orders to buy and sell, respectively.  

When the auction stage is completed, the following 
information is announced publicly: Price: either the 
market clearing price or the outcome “no trade”, the 
quantity filled, the aggregate demand and supply curves. 
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Figure 2. Corporate stocks quote life in high frequency trading. 
Source: U.S. Securities and Exchange Commission. 

 
 
 

 
 
Figure 3. Process flow for frequent batch auctions.  
Source: European commission. 

 
 
 
Recent market glitches associated with high 
frequency trading 
 
In novel history of auctioning, we already have Flash 
crash like in May 6, 2010; In March and May 2012 type 
“race condition” Facebook glitch and the BATS fiasco 
(Oran et al., 2012); Knight Capital‟s $440 million trading 
glitch on August 1, 2012 (Telegraph, 2012); and on 
September 25, 2012 cease-and-desist order against Hold 

Brothers relate to high frequency manipulation (Securities 
and Exchange Commission, 2012). These computer 
glitches further include the April 23, 2013 erroneous 
Twitter message of an explosion at the White House 
caused a 0.9% drop in the S&P 500; a Goldman Sachs 
glitch on August 20, 2013, that led to a flood of erroneous 
option trades and resulted in tens of millions of dollars in 
losses, and the September 9, 2013, Federal Reserve 
Bank of New York Treasury auction computer  glitch  that
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Figure 4. Cost to trade large blocks. The above is the average transaction cost estimate for one million shares in a $30 stock. 
Source: Angel et al. (2013); author's analysis of Ancerno trade data. 

 
 
 

Table 1. Farmer and Skouras (2012) approach. 
 

N 
Cost benefit approach 

Sources of potential benefits Sources of potential costs 

1. Fast discovery Speed at expense of more operational risks 

2. More accurate price discovery High probability of systematic instability and collapse 

3. Gains from trade sooner rather than later Increased instability in market location 

  

Decrease competition because it is barrier to entry 

Wasteful arms race 

Regulatory crisis 

 
 
 
prevented Goldman Sachs‟ multibillion dollar order from 
going through (Goldstein et al., 2014). These are 
symptoms of a much deeper problem, blow the whistle to 
High frequency trading technology, questions remain as 
to whether metamorphose associated with increased 
computerization are Okey-dokey?  

Farmer and Skouras (2012) summarize their cost 
benefit approach in Table 1 (Farmer and Skouras, 2012).  

For institutional investors, the costs of executing large 
orders, measured in terms of price, were more than 10% 
lower in 2013 than in 2006 (Angel et al., 2013). Intra-day 
volatility of the S&P 500 Index was nearly the same in 
2013 as it was in 2006 for both average and maximum 
volatility. The spreads between bid and ask prices for the 
broader market also are as narrow as they have ever 
been. These narrower spreads are particularly important 
for retail investors because they reflect the cost of trading 
immediately  at  the  best  prices   (Figure   4),   which   is  

generally the objective of retail investors (Chicago Board 
Options Exchange, 2014). 
 
 
Prisoner‟s dilemma in CLOB arms race behavior 
 
HFT traders are trapped in Zero sum speed race, 
microwave; round-trip data transmission time from 13 to 
8.5 ms, but they are less reliable. If all of the market 
participants could commit not to invest in speed, they 
would all be better off but few are always there looking to 
snipe stale/old quotes and choose to invest in speed. 
Liquidity providers try to widen the spread by setting to 
wrong price to make profit. This is a purely technical cost 
of liquidity provision caused by the CLOB market design 
(European Financial Stability and Integration Report, 
2014) which creates technical arbitrage opportunities 
available to whomever is fastest and in CLOB because  it
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Figure 5. Arbitrage durations per year and frequency of arbitrage opportunities. 

 
 
 

process orders serially where somebody is always first as 
shown in Figure 5. 

Hence two things become clear that HFT arm race is 
an inevitable consequence of CLOB and second CLOB 
markets are unnecessarily thin resulting in outcome of 
prisoner‟s dilemma. 
 
 
Regulatory approach to limit the HFT speed race 
 
Frequent batch auctions are the top-notch market design 
response to the HFT arms race (Nanex, 2013). Latest 
academic studies and market simulation in milliseconds 
data by Budish et al. (2013) below in Figures 6 and 7, 
find the speed arm race to be harmful and market 
correlations completely break down at high-frequency 
time horizons, and an arms race for speed clarify that 
continuous-time limit order book does not actually work in 
continuous-time.  

Consider Figure 6, the figure depicts the price paths of 
the two largest securities that track the S&P 500 index, 
(ticker SPY) and (ticker ES), on an ordinary trading day in 
2011. In minute graph, we see that the two securities are 
nearly perfectly correlated over the course of the trading 
day, as we would expect given the near-arbitrage 
relationship between them. However, when we zoom in 
to high-frequency time scales, in millisecond level, we 
see that  the  correlation  breaks  down.  Over  all  trading 
days in 2011, the median return correlation is just 0.1016 
at 10 milliseconds  and  0.0080  at  1  millisecond.  These 

findings suggest that the arms race may not actually 
eliminate the arbitrage opportunities; rather, it may 
continually raise the bar for capturing them.  

Figure 7 displays the ES-SPY correlation versus time 
interval curve. As can be seen in the figure, the market 
has gotten faster over time in the sense that economically 
meaningful market correlations emerge more quickly in 
the later years of our data than in the early years. For 
instance, in 2011 the ES-SPY correlation reaches 0.50 at 
a 142 ms interval, whereas in 2005 the ES-SPY 
correlation only reaches 0.50 at a 2.6 s interval. However, 
in all years correlations are essentially zero at high 
enough frequency. 
 
 
RESULTS 
 
The increasingly expensive search for speed has passed 
the point of diminishing returns. Hence market-based 
solutions to issues here are explored by stopping the 
zero sum speed race but without affecting the positive 
effects of HFT activity. Batch auction is more of a 
technocratic, than a radical “slowing down” of markets.  
Also Kirilenko et al. (2013) in their Financial Regulation 
2.0 involves a system wide redesign and ongoing system 
wide  supervision  and   regulation.   Hence   the   welfare 
effects of these proposals are guess-estimated in this 
paper.  

The four basic design principles of “Financial 
Regulation  2.0  bring   the   current   financial   regulatory
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Figure 6. Time series at human-scale and high-frequency time horizons. 
Source: Budish et al. (2013). 

 
 
 

 
 

Figure 7. Correlation breakdown over time: 2005-2011. 



 

 

 
 
 
 
framework into the digital age, to deemphasizing speed 
as a key to trading success in high frequency trading are 
the welfare effects of HFT: 

 
 Systems-Engineered:- Kirilenko et al. (2013) in his 

“Financial Regulation 2.0.” approached automated 
markets as complex systems composed of multiple 
software applications, hardware devices, and human 
personnel, and promote best practices in systems 
design and complexity management. On the same side 
frequent batch auction illustrates that it can easily 
produce better paper trial for all market participants as 
a market stability benefits by the best fit of human 
personnel with hardware and software application as 
such in transportation, manufacturing, and nuclear 
power recently; 

 Safeguards-Heavy:- For the need of safeguards at 
multiple levels of the system with machine readable 
protocols as well as human oversight. Batch auctions 
give exchange computers a discrete period of time to 
process current orders which simplifies the exchange‟s 
computational task, perhaps making markets less 
vulnerable to incidents like the August 2013 NASDAQ 
outage, and also prevents order backlog and incorrect 
time stamps (issues that occurred during the Facebook 
IPO and the Flash Crash). Batch auction creates an 
opportunity in regulatory design and regulatory 
coordination for the need of human involvement for pre-
trade transparency at one level of safeguard; 

 Transparency-Rich:- Regulators need to change their 
surveillance and enforcement practices to be more 
cyber centric rather than human-centric regarding the 
source code that implement each rule should make 
available to public. This can be overcome easily; in 
batch auction there too arises probability of gaming 
issue if bids in a batch auction are displayed. This 
condition facilitates the regulatory architecture to 
facilitate coordination of cyber centric regulatory co-
ordination with human involvement for pre-trade 
transparency possibly simplifying the puzzle of 
alphanumeric machine-readable strings burden; 

 Platform-Neutral:- Kirilenko et al. (2013) encourage 
innovation in core computing technology and finance to 
facilitate new entrants. Present core computing 
technology has bug. Most active traders say there are 
at least a dozen mini flash crashes a day (Farrell and 
Maureen, 2013). Stock exchanges do not publicly 
release data about these mini crashes. It‟s the result of 
thin Market. It is evident that the shares of Google on 
4/22/2013. Google shares fell from $796 to $775 in 
roughly 0.75 seconds and then recovered to $793 
within another second (Russolillo and Steven, 2013). 
Similar incidents occurred in the shares of Symantec 
on 4/30/2013 and in the shares of Anadarko on 
5/17/2013, (Vlastelica and Ryan, 2013). For this Budish 
et   al.   (2013)   frequent   batch   auction   the   market 
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thickness resulting from the theoretical model can also 
be interpreted as a stability benefit of frequent batch 
auctions. 

 
 

Conclusion 
 

Financial Regulation 2.0 initiatives hybrid with Batch 
auction enables the creation of additional risk safeguards 
to elect frequent batch auctions instead of continuous 
trading. We observed that correlation breakdown is 
associated with frequent technical arbitrage opportunities, 
available to whoever wins the race to exploit them. While 
discretization respects the limits of computers and 
communications technology whereas continuous-time 
limit order books are computationally unrealistic. This 
discretization proves conclusively the replacement of 
continuous-time limit-order book by discrete-time frequent 
batch auctions with regulatory initiatives clearly reduce 
some of the non-disputed harms produced by HFT 
dynamics that is the market eliminates arms race, which 
in turn narrow spreads, enhances market depth and 
improves social welfare. The consequences of  
continuous limit order book market design is that it 
creates an additional, purely technical cost of liquidity 
provision that is the cost of getting sniped, getting picked 
off in the race to react to symmetrically observed public 
news, what is generally happening in our market today. 
Since the continuous limit order book processes 
message requests in serial that is, one at a time, a 
liquidity provider‟s quotes are vulnerable to being picked 
off if they become stale, even if the liquidity provider 
learns at exactly the same time as other market 
participants that his quotes are now stale. Batching 
makes tiny speed advantages much less valuable. It 
eliminates the purely technical cost of providing liquidity 
associated with stale quotes getting sniped. In the 
continuous limit order book, competition drives fast 
traders to be ever so slightly faster than the competition, 
so that they can be first to accept the stale quote. In the 
batch auction, competition simply drives the price up to 
the correct level. In the batch auction, so long as all of the 
orders reach the exchange by the end of the batch 
interval, the market processes all of the orders 
simultaneously – in batch, not serial – in its determination 
of the market-clearing price. Batching also changes the 
nature of competition, encouraging competition on price 
instead of on speed.  

The evolution of technology continues to shape our 
financial markets and innovative technology will continue 
to rule the financial world. It is hard to imagine what 
markets will look like ten  years  from  now  but  the  basic 
nature of the speed race is likely to remain the same. The 
prospective researches presented and used in this paper 
will hopefully be a useful tool for future research in 
addressing questions on Limit order book dynamics in the 
presence of HFTs. Any new ideas should not be killed unless 
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it is tested for pros and cons. 
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