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Abstract

The study employs Bibliometric analysis to provide a comprehensive overview of the financial markets,
how they operate and how they are impacted by algorithmic trading. Market Microstructure is a dynamic
process and its process continues to evolve. The expansion of algorithmic trading over the past two
decades is intricately linked to technological advancements and regulatory shifts in the structuring of
securities markets. The study aims to map how the literature on this field has evolved over the years by
identifying the leading sources of knowledge in terms of the most influential articles, Journals and authors.
The study covers 553 articles published in 146 Journals with an annual growth rate of 7.25% during the
period from 2001-2024 from the Scopus database. The Journal of Quantitative Finance is the most
relevant source in terms of articles published whereas the Journal of Econometrics is the leading Journal
in terms of H and G index, and citations received on this topic. Tim Bolleslerv is the leading author in
terms of being active over the years (2001-2024), total citations(3617), total publications(16), H index(13)
and G index(16). The most cited document based on the locally cited documents is “Realized Variance
and Market Microstructure Noise”(2012) authored by Peter R Hansen and Asger lunde, which was
published in the “Journal of Business & Economics Statistics”. USA is the most cited country whereas
Market Microstructure(246) is the most used keyword followed by High-frequency Data(179) times. This
research will help the practitioners, academicians and future researchers by giving them insightful
information about the current available literature and future areas in which research can be conducted.

Keywords: Market Microstructure, High-frequency Data, Bibliometric Literature Review, Algorithmic
trading, BLR

1. INTRODUCTION

“Market Microstructure is the study of financial markets and how they operate. Market microstructure
research primarily focuses on the structure of exchanges and trading venues (e.g. displayed and dark), the
price discovery process, determinants of spreads and quotes, intraday trading behavior, and transaction
costs” (Kissell, 2014). (Madhavan, 2000) has defined the market microstructure as “the process by which
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investors' latent demands are ultimately translated into prices and volumes”. Market Microstructure is one
of the fastest-growing fields in the area of financial research because of the rapid and continuous
development of High-frequency trading and Algorithmic trading. Algorithmic trading simply means
electronic trading using automated computer programs to implement trading strategies and for investment
purposes. The present trading age offers investors lower transaction costs and more effective executions,
improving portfolio performance. Algorithmic trading in India was introduced by SEBI in 2008 and the
use of Algorithms in the securities market over the last two decades has expanded drastically that it
contributes to approximately 50-55% (India, n.d.) of total traded volumes in the Indian market whereas
around 70-75% (India, n.d.) in other global markets. Algorithmic trading encourages competition, price
discovery, liquidity, and market fairness, and overall favorably impacts the market efficiency. In addition
to helping market participants, it facilitates quicker and more successful trade execution, which enhances
the overall efficacy of financial markets. However, It is important to remember that algorithmic trading
can also bring with it certain challenges like more market volatility and operational concerns.
Thus, this study becomes more relevant to fill the gap in Algorithmic trading and market microstructure
research and document the evolution of the literature on this topic by providing an overview of the last
two decades of research work on this subject through a bibliometric analysis about 553 articles over more
than 20 years as there is no comprehensive literature available on this topic. The research of _(O'Hara,
1997) discussed the growth of high-frequency databases and the problems relating to the microstructure
of the market when employing high-frequency data and also discussed future research areas in the field of
high-frequency data. However, this area has grown exponentially over the past few years and there is a
pressing need for fresh literature on this topic.
“Bibliometric analysis is a popular and rigorous method for exploring and analyzing large volumes of
scientific data. It enables us to unpack the evolutionary nuances of a specific field, while shedding light
on the emerging areas in that field” (Naveen Donthu, 2021). BLR is used for many reasons, such as to
know the emerging trends in article and journal performance, to investigate the intellectual structure of a
particular topic in the body of existing literature, collaboration patterns, and research elements._(Naveen
Donthu, 2021) has given the main techniques to conduct the bibliometric analysis which is given in Figure
1.
The paper is organized into different sections: Section 2 discusses the evolution of the literature in this
field, methodology is described in Section 3 of the paper and Section 4 discusses the key outcomes from
the data analysis. Section 5 talks about the conclusion and future directions of the paper.
In the light of above discussion, the current study seeks to answer the following research question:
1. How has literature on algorithmic trading impacting market microstructure evolved over the last two
decades?
2. What are the relevant sources of knowledge in terms of articles, journals and authors?
What is the volume and document citation across this time of the study?
4. What are the future directions and research areas in this field?

w
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2. LITERATURE REVIEW

The literature review addresses the first research objective of how the literature evolved in this field over
the years. For that, the literature is divided into two periods: pre and post-2000.

Literature Before 2000- Only a few papers are available concerning this field and they were not fully
inculcating both themes properly. “The market microstructure has been defined by (HARA, 1995) as the
study of the procedures and results involved in exchanging assets under clear trading regulations”. “The
method via which investors' latent wants are ultimately transformed into prices and volumes is known as
the market microstructure (Madhavan, 2000)”. “A significant inference from these definitions is that
trading rules and methods influence the microstructure of the market. The conventional notion of an
efficient market, which disregarded the processes by which securities prices are established, was contested
by market microstructure theory” (O’HARA, 1987). Consequently, the central idea of the market
microstructure theory is that, due to a range of fractions, securities prices may not always accurately reflect
all available information (Madhavan, 2000). (ENGLE, 2000) discussed the econometrics of ultra-high-
frequency data.

(O'Hara, 1997) studied an overview of the last forty years' worth of research advances in the field of high-
frequency finance through a bibliometric literature survey. They mapped the uses of high-frequency
databases in finance, talked about the creation and development of high-frequency databases, looked at
some of the problems with the market microstructure in the context of using high-frequency data, and
listed the difficulties for further high-frequency data research. That being said, this survey only covers the
very beginnings of the use of high-frequency data in banking. So fresh literature is required to map the
current advancements in this exponentially growing area.
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Literature post-2000 High-frequency trading has significantly changed the financial market
microstructure. It was applauded by several authors as a strategy for managing volatility and an avenue of
liquidity, both of which are very welcome characteristics that are especially advantageous to retail traders,
however, other authors argue that algorithmic trading harms big and small traders alike and the proper
operation of the markets. Algorithmic trading in India was introduced by SEBI in 2008 and the application
of algorithms in the securities market has grown significantly during the past 20 years. High-frequency
trading has gained a lot of attention from authors after the repercussions of the Flash crash on May 6,
2010. There is a continuous debate going on between academics over whether HFT has a positive or
negative impact on market parameters. The latter group believes that HFT poses a threat to the orderly
operation of the financial markets.

There is an enormous literature available on high-frequency trading which is a subset of algorithmic
trading but how these HFTs and Ats are affecting the financial markets microstructure is also an interesting
area to dive in. (hara, 2015) discussed the impact of high-frequency trading on market microstructure and
the changes it has brought to the financial markets. (Banerjee,, , 2020) documents the relationship between
algorithmic traders and volatility information trading in the stock options market. The findings suggest
that non-algorithmic traders are informed about future volatility, while algorithmic traders are not.
“Algorithmic trading, specifically the use of automated execution strategies, has gained significant market
share on electronic market venues worldwide. The impact of algorithmic trading on market outcomes,
such as price formation and price volatility, has not been thoroughly investigated and thus needs more
attention”. (Gsell, 2008)

The next section of the literature review deals with the citations and publication trends of 553 papers
published to show how this literature has evolved over the years. Figure 3 presents the production of
papers from 2001-2024. As shown in Figure 3 there has been an enormous growth in the number of
publications after the Flash crash which happened in 2010. There is a significant acceleration in the
number of publications which keeps on increasing throughout the sample period. The highest publication
can be seen in the 2022 (53) post covid. The data indicates that the total published documents were only
85 inaspan of 10 years from 2001 to 2010 whereas it just took the next 4 years to reach the same number.
20 papers have been already published till March 2024. This demonstrates how, during the past 10 years,
scholars' interest in this field has grown dramatically. This pattern is explained by the increased
accessibility of high-frequency data as well as a notable rise in storage and processing power of early 21%
century technology developments. This increase in the number of publications in the post-2010 period is
due to a shift in trading patterns. However, if we look at the citation trend, it is interesting to note that the
average citation keeps on decreasing with each passing year. This can be shown in Figure 4 which indicates
that 2002 has the least publication but it has a Mean TC per article of 39.5 and Mean TC per year is 1.72.
2003 has the highest TC both per year(19.14) as well as per article (421), though the number of
publications in 2003 is only 6. Despite being the highest-producing year, 2022 has a Mean TC of 1.30
only.
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Fig 3

However, a more interesting picture emerges in Figure. 5 where the best paper is displayed based on the
citations per year. Hansen (2006) “Realized Variance and Market Microstructure Noise” is the most locally
cited paper with 65 citations per year in our entire sample. Over time, the other notable highly cited papers
include Hara (2015) “High Frequency Market Microstructure” with 62 citations per year. Anderson et.al
(2003) and Albert J.Menkveld (2013) both had 47 citations while Carrion (2013) had 39 citations during
this period. Biais B et. al (2015) had 35 citations during the same period, while Bolleslerv (2008) had 17
citations.
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3. METHODOLOGY

The methodology of the paper started with searching the relevant documents. The initial search started
with deciding on the database to be used for searching the articles. There are various databases available
each having its pros and cons such as Web of Science (WoS), Scopus (SC), ScienceDirect (SD), ProQuest
(PQ), and Business Sources (EBSCO). Web of Science (WoS) and Scopus (SC) are the largest databases
available which provide bibliographic information for each document and also other publishing
information. The relevant articles of the field were searched in the “ALL” field using an inclusive list of
all the important keywords which resulted in 2574 documents. Several filters were applied to limit the
search to quality and relevant articles only. The search was limited to the subject area “Economics,
Econometrics and Finance” and “Business, Management and Accounting” which gave the final result of
1922 documents. Further, the search was restricted to only article journal and conference papers and the
stage of publication was taken as final which resulted in 1696 documents. The language of the search was
limited to English only. To ensure that no irrelevant articles were included, proper scrutiny of papers was
done and only papers with relevant keywords were included such as “high-frequency trading, algorithmic
trading market microstructure etc.” and the final number came out 553 articles which is given in Figure
2.

The final sample was analyzed and visualized using the open software application VOSviewer and R-
based Bibliometrix package. The main characteristics of the final 553 sample published between the years
2001-2024 have been presented in Table 1. These articles had been published in 146 different journals and
were written by a total of 1038 different authors. There are 86 single-authored documents. The average
number of citations per document is 27.84 and the average number of authors per document is 2.52. The
annual growth rate observed in this area between this time frame is 7.25% with a total referencing of
21063.

4 Local citations measure the number of citations a document has received from a document included in the analyzed collection.
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MAIN INFORMATION ABOUT DATA
Timespan 2001:2024 |AUTHORS
Sources (Journals, Books, etc) 146 Authors 1038
Documents 553 Authors of single- 78
authored docs
Annual Growth Rate % 7.25 AUTHORS
COLLABORATION
Document Average Age 7.31 Single-authored docs 86
Average citations per doc 27.84 Co-Authors per Doc 2.52
References 21063 International co- 35.26
authorships %
DOCUMENT CONTENTS DOCUMENT TYPES
Keywords Plus (ID) 640 article 529
Author's Keywords (DE) 1412 conference paper 24
Table 1
2574 972
L Fl\"él,fﬁf]rrﬁ?ckﬁlmdsoa “High 2560 « Limited to subject area:

frequency trading” OR “High L 5 . l—>| “Economics, Econometrics
frequency data” OR “HFTs” OR * Limited to year: 2000- and Finance” & “Business,
“Algo trading” OR “High 2024 Management and
frequency microstructure” Accounting”
AND “Market microstructure”
1733 1626 1677
e Limited to || *Limitedto 5| « Limited to English
: Journal(1666) and
Article(1666) and Confererice Language
Conference Paper(67) Proceedings(30)

553

¢ Included only Relevant keywords (such as Market microstructure, High frequency data,
algorithmic trading, etc.) and manually checked the title and abstract to remove irrelevant
documents.

Figure 2

4. DATA ANALYSIS

4.1 Most Relevant Sources and Influential Authors

This section provides an overall idea of all the relevant articles (553) using citation analysis to identify the
core/relevant sources and impactful authors. This section deals with answering the second Research
question “What are the relevant sources of knowledge in terms of articles, journals, and authors? Future
authors can benefit greatly from this analysis by knowing where to find pertinent published papers and
where to publish their studies.

4.1.1 Most Impactful Sources

Data presented in Figure 6 shows the top 10 most relevant sources of knowledge in terms of total publica-
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tions. Journal of Quantitative Finance is the top-ranked journal among the 553 samples with a total
publication of 47 using the high frequeny market microstructure. The Journal of Econometrics (44) the
Journal of Financial Econometrics (28) and the Journal of Financial Markets (25) belongs to second, third
and fourth place respectively. These four journals collectively published 26% of the total papers which is
also shown by Bradford law®. This law was formulated by S.C. Bradford in 1934 to categorize journals
into different zones based on the total number of articles published in a field. Journals that are most
frequently cited in the literature are categorized in Zone 1 or Core Sources and therefore, most likely to
be of most interest to discipline-specific scholars. Journals with the average number of citations come
under Zone 2 whereas Zone 3 comprises occasionally cited journals that are of only passive relevance to
the subject. Figure 6(a) and 6(b) shows that Seven Journals categorized under Zone 1 published 189
articles which is approximately 34% of the total articles. There are 23 and 116 journals under Zone 2 and
Zone 3 respectively and publications are approximately equally divided between these two.

Most Relevant SourcBsure 6)
JOURNAL OF FINANCIAL... “
JOURNAL OF FINANCIAL MARKETS “
JOURNAL OF BANKING AND FINANCE
JOURNAL OF FINANCIAL ECONOMICS
INTERNATIONAL REVIEW OF...

JOURNAL OF INTERNATIONAL...
JOURNAL OF EMPIRICAL FINANCE

EUROPEAN JOURNAL OF FINANCE

Core Sources by Bradford's Law

14 o

3 123 Zone 1, 34% Zone3, 116 >
< Zone
£ P 34%
s 100 s
E 80 34% 4§
[S) 9
g 60 Zone 2, 33% 33% 35
'.g 40 Zone 2, 23 Zone 3, 33% o
33%

o
= 20 Zonel,7 -
B 0 EEe— k 32%
..Q_ Zone 1 Zone 2 Zone 3
o
o Zone
2

I Distribution of Journals = Distribution of Publication

Fig 6 (a)

5 Bradford law states that (Bradford, 1985) “If Scientific journals can be divided into a nucleus of periodicals more specifically devoted to
the subject and several groups or zones containing the same number of articles as the nucleus if they are arranged in order of decreasing
productivity of articles on a given subject. The numbers of periodicals in the nucleus and succeeding zones will be as follows: 1: n:n2..”.
Stated otherwise, the second and third zones will have n and n2 times as many journals as the first zone, respectively.
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% of Sources

Core Journals 7 and 189 articles

QUANTITATIVE FINANCE: 47

JOURNAL OF ECONOMETRICS: 44

JOURNAL OF FINANCIAL ECONOMETRICS: 28

JOURNAL OF FINANCIAL MARKETS: 25

79% JOURNAL OF BANKING AND FINANCE: 16
JOURNAL OF FINANCIAL ECONOMIICS: 15

Zonel -~ Zome2 mzone3 INTERNATIONAL REVIEW OF FINANCIAL ANALYSIS: 14

5%
16%

Fig: 6 {b)

Table 2 shows the ranking of the top 10 journals based on the total citations of the published papers and
their H® and G’ index. An interesting fact came out from Table 2, while the Journal of Quantitative Finance
is the leading journal in terms of total publications in our sample, the Journal of Econometrics is the most
influential journal based on the total number of citations (3023). Journal of Financial Economics, Journal
of Financial Markets, and Journal of Financial Econometrics stand second, third, and fourth, respectively
with 1151, 1106, and 991 citations. The next section shows the ranking of journals with the h and g index.
Regarding the h and g index, the Journal of Econometrics is the top journal among the total sample with
24 and 44 points respectively followed by the Journal of Financial Econometrics with an h and g index of
15 and 28. Journal of Quantitative Finance has an h index of 12 and a g index of 28 followed by the Journal
of Financial Markets with an h and g index of 13 and 25 respectively.

Figure 7 shows that all journals shows an upward trend in terms of publications indicating a growing
interest of researchers in this area. Joural of banking and finance consistenly shows highest production,
especially in recent years, while Journal of quantitative finance displays lower production in starting years,
its production increases rapidly after 2014.

Element h_index | g_index | TC
QUANTITATIVE FINANCE 12 28 841
JOURNAL OF ECONOMETRICS 24 44 3023
JOURNAL OF FINANCIAL ECONOMETRICS 15 28 991
JOURNAL OF FINANCIAL MARKETS 13 25 1106
JOURNAL OF BANKING AND FINANCE 8 15 253
JOURNAL OF FINANCIAL ECONOMICS 12 15 1151
JOURNAL OF INTERNATIONAL FINANCIAL 7 10 116
MARKETS, INSTITUTIONS AND MONEY

INTERNATIONAL REVIEW OF FINANCIAL ANALYSIS |6 10 119
JOURNAL OF EMPIRICAL FINANCE 8 12 574
EUROPEAN JOURNAL OF FINANCE 6 9 89

6 The H-index (Hirsch index) is an author’s (or journal’s) number of published articles (H) each of which has been cited in other papers at
least h time.

7 G-index is the maximum reachable value of the h-index if a fixed number of citations can be distributed freely over a fixed number of
papers.
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Table 2
Figure 7: Sources' Production over Time
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. ) —

e QUANTITATIVE FINANCE e JOURNAL OF ECONOMETRICS
JOURNAL OF FINANCIAL ECONOMETRICS JOURNAL OF FINANCIAL MARKETS
e JOURNAL OF BANKING AND FINANCE

4.1.2 Most Influential and productive author

Lotka’s Law of scientific productivity describe the distribution of authors productivity in the particular
field. Lotka's Law proposed by Alfred J. Lotka in 1926. Lotka’s law states that the number of authors
producing n articles is inversely proportional to n* - In simpler terms, if a certain number of authors
contribute one publication, then only 1/4 of that number will contribute two publications, 1/9 will
contribute three, and so on. This means that only small number of authors are highly productive while the
majority of authors produce only one or two works. It is clearly evident from the Figure 8 and Table 3
given below which shows that approximately 80.7% of authors which is 838 authors have written only 1
document, 121 authors have written only 2 documents, while the number is only 45 out of total sample
who have written 3 documents. Very few authors are highly productive as this number is only 1 who

contributed 16 documents.
Authors who have Figure 8: Lotka's Law
published ol
document

601

Core Authors who have
published many
documents (at least 3
documents in our case)

404

% of Authors

204

e

0 5 i0 i5
Documents written
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Documents written N. of Authors Proportion of Authors
1 838 80.70%

2 121 11.70%
3 45 4.30%
4 19 1.80%
5 5 0.50%
6 6 0.60%
7 1 0.10%
9 2 0.20%
16 1 0.10%
Table 3

It is also important to know the most influential author in terms of total publication, total citations and
their H and G index which is presented in Figure 9, 10 and 11 respectively. Figure 9 and 10 represents the
most prolific author, ranked by the number of documents they have authored and total citations received
by them respectively. Tim bollerslev is the most prolifc author both in terms of total documents authored
with 16 documents and in terms of total citations with a total of 3617 citations. Alvaro cartea and
Jaimungal both contributed 9 documents followed by Frijns with 7 documents followed by TG Anderson
with 6 documents. It is important to note that though Anderson got 5 position in total documents authored,
he follows the Tim Bollerslev with 2852 citations indicating a high level of impact in high frequency
finance. Hansen PR (980 citations), Lunde A (898 citations), and Christensen K (319 citations) have a
moderate number of citations compared to the top two authors.

BOLLERSLEVT °

CARTEA A o

JAIMUNGAL S

FRINS B o

ANDERSEN TG

Authors

CHRISTENSEN K

CONTR

HANSEN PR

HOUNYO U

LY

N. of Documents

Figure 9
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Figure 10

In terms of h and g index, it is notable that Tim bollerslev again retain the top position with h index of 13
and g index of 16 followed by Christensen ( h index 6 and g index 6) Andersen (h index 5 and g index 6)
Hansen (h index 5 and g index 6). Overall it seems that Tim Bollerslev is the most influential author in all
the metrics followed by Alvaro cartea and Jaimungal in terms of total publications and Andersen and
Hansen in terms of total citations and Christensen and Andersen in terms of h and g index.

Finally If we look at the Three field plot which is a Sankey diagram (Figure 12) tells us the relationship
between countries of Origin (AU_CO), authors (AU), and leading research fields (DE). (AU_CO) column
represents notable contributors such as USA, Denmark, Germany, United Kingdom, France, China,
and others and thickness of these lines show the relative contribution of each country to authors. (AU)
column Highlights the individual authors related with the research. The networks of countries to authors
show the geographic diversity of the researchers. DE column displays the primary research areas related
with each author. High frequency data is mainly related to Bollerslev, Market Microstucture is assciated
with Jaimungal. Cartea works in Algorithmic trading and so on. The USA seems to be a leading
contributor, reflecting its noteworthy role in the research field which is also shown in Figure 13 which
represents that USA is the most cited countries with a total citation of 5522 followed by UK, France,
Netherland and Denmark with a total citation of 1276, 1123, 843 and 522 respectively showing a
collaborative and international effort. Authors such as Bollerslev, Jaimungal and Cartea are important with
research domains like high-frequency data, algorithmic trading, and market microstructure as their
central themes linking multiple countries and research domains.
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Figure 13
4.2 Corresponding Authors countries
Figure 14 and 15 is an analysis of the contribution of countries to the particular research area based on
total number of articles produced by each country, multiple country publications (publications authored
by researchers from multiple countries showing international collaborations), single country publication
(publications authored from a single country) and MCP ratio (MCP/Articles).
USA is the top contributor with a total number of articles 101 followed by United Kingdom 67 and China
42 likely due to their advanced research infrastructure and strong academic networks which can also be
seen from Figureure 13 as USA holds the top position in terms of total citations received.
France has the highest MCP ratio of 0.564 which shows the highest international collaboration, with 22
out of 39 publications involving multiple countries, Whereas India has the lowest ratio of 0.059 indicating
that most of its studies are conducted nationally and it needs to enhance its global research networks.
Countries like Italy (0.467) and Netherlands (0.417) shows a decent MCP ratio and try to strike a balance
between domestic research and international networks.
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Figure 14
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Country Articles SCP MCP  MCP_Ratio

USA 101 73 28 0.27

UNITED

KINGDOM 67 43 24 0.358 Countries with Low
CHINA 42 25 17 0.405 International Collaborations
FRANCE 39 17 22 0.56

AUSTRALIA 22 13 9 0.409

CANADA 22 13 9 0.4

CERMANY 17 12 > 0.2 Countries with High
INIBIA &0 = L U International Collaborations
ITALY 15 8 7 0.46

NETHERLANDS 12 7 5 0.417

Figure 15

4.3 Most Locally Cited References

Figure 16 is a citation analysis chart which depicts the most cited refrences within our sample. Hara (1995)
“Market Microstructure Theory” ranked one with a total citation of 32 highlighting its foundational
influence in the field followed by Alvaro Cartea (2015) “Enhancing Trading Strategies with Order Book
Signals” (23), Albert S. Kyle (1985) “Continuous Auctions and Insider Trading” (23), TG Andersen (1998)
“Towards a unified framework for high and low frequency return volatility modelling” (20), TG Andersen
(2003) “Modelling and forecasting volatility” (20) and again Hara (2015) “High frequency market
microstructure” with a total citation of 19.

O'HARA M., 1995 e

CARTEA A, 2015

KYLE AS., 1985 e—e

ANDERSEN T.G., 1998

References

ANDERSEN T.G., 2003

O'HARA M., 2015 e

ANDERSEN T.G., 1997

BROGAARD ., 2014

EASLEY D., 1987

Local Citations

Figure 16
Next section of data analysis has been done with the help of vosviewer software to understand the
conceptual structure of the paper by analyzing co-word analysis, keyword analysis and keyword supplied
by authors.

4.4 Co- word Analysis
Figure 17 is a keyword co- occurrence network visualization which maps the relationship among key terms
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related to Market Microstructure and associated domains. Node size represents the frequency of the term
in the research whereas node colour represents the average publication year of articles where the term
appears. The lines between the nodes shows co-occurrence where keywords appear together in the same
articles and thicker lines indicate strongerrelationships. Keywords are grouped into thematic clusters
which are terms or combinations of words used in publications on a given topic.

Green cluster (Market Microstructure) represents core topics such as price discovery, market liquidity
and information asymmetry.

Yellow cluster (Algorithmic trading) indicates emerging terms, whereas Blue cluster (High-Frequency
data) represents technical areas such as realized Covariance, integrated volatility and microstructure
noise.

Overall, Market microstructure is the central research theme connecting other subfields such as
Algorithmic trading, price discovery and volatility modelling.

4.5 Word cloud based on Keyword plus

Figure 18 word cloud based on Keyword plus is a visual representation of the most frequent occurred
terms or words derived from the title and references of the analysed sample and are not openly provided
by the author. The rationale for choosing word cloud based on keyword plus is to provide a comprehensive
overview of the domain by mixing explicit and implicit research areas and it also helps in uncovering
underlying patterns that might be overlooked with author keywords alone. The most important terms such
as '"commerce," "high-frequency data," '"market microstructures," and '"financial markets,"
represent the central themes and focal points of the research field. Words with medium size font like
"realized volatility," "electronic trading," '"frequency estimation," ''risk management," and
"stochastic systems' highlights noteworthy areas of interest and technical focus within the broader field.
Terms like “Regression series analysis”, “time series analysis”, “monte carlo simulation” suggest the
statistical techniques used in this research field. Overall this figure highlights the dominance of high
frequency data and market microstructure which is align with figure 17 and provides and delivers a brief
overview of the thematic and methodological variety in the field.
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Figure 18

4.6 Keyword Analysis

Figure 19 highlights the set of authors supplied keywords that have been used most in the published papers
on high frequency trading and market microstructure from 2001 to 2024. Market microstructure appears
most frequently with 246 occurrences showing that it is the primary focus of research as majority of studies
revolve around understanding the structural aspect of financial market followed by high frequency data
(179), high frequency trading (98) and Algorithmic trading (60) making them the prominent field of
research. This keyword analysis helps in understanding the multi-dimensional approach, covering price
discovery, liquidity, volatility which helps in evaluating the implications of trading strategies. It is also an
indicator of how closely these concepts are integrated in the field.

Figure 20 shows the cumulative occurrences of key terms in publications over a time from 2001 to 2024.
As can be seen from the figure Algorithmic trading line shows steady increase since 2005, indicating
growing interest in this field followed by high frequency data and high frequency trading which increased
its pace after 2007 as technological advancements has increased enormously after that period. Market
Microstructure line positions with slow increase, reflecting sustained interest in understanding the
structure and dynamics of financial markets. Liquidity, Price Discovery, Volatility, and Realized Volatility
displays slower but steady growth, indicating their supplementary roles in broader research areas.
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Figure 19
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Figure 20: Trend of Authors supplied keyword

5. Conclusion and Future Directions

This study provides a comprehensive bibliometric analysis of the existing literature on market
microstructure, algorithmic trading, and high-frequency trading and try to fill the gap in high frequency
finance as there are very few studies which provide comprehensive analysis. By utilizing many tools such
as VOSviewer R studia and excel, key research trends, influential authors, leading countries and important
keywords have been indentified which are shaping this field. The findings from the study highlights the
central role of concepts such as market microstructure, high frequerncy data, realized volatility and
algorithmic trading which helps in understanding of financial markets which can also be seen from the
Figure 21 thematic map. In Figure 21 commerce, market microstructure, financial markets, high
frequency data, frequency estimation comes under Motor themes which are at the core of research area
in market microstructure and algorithmic trading. Financial market, price dynamics, stock market are
specialized, well developed themes with limited relevance to broader research and focus on specific
aspects of financial analysis. Emerging themes signal opportunities for new research directions, while
basic themes provide a framework for foundational studies. Remarkably, the analysis reveals that countries
like the USA, UK, and China dominate in contributing to this body of knowledge, along with the
noteworthy authors such as Bollerslev T, Andersen TG, and Cartea A.
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Figure 21: Thematic Map

Based on the findings of the study there are several prominent areas of future research such as conducting
more region specific studies especially in emerging markets like India where algorithmic trading is still
evolving. One vital field carrying a huge potential for future research is behavioral finance. Study of
market participants can be done by using high frequency data. Incorporating the Al and Machine learning
to the finance field has enormous potential to transform the market. Complex data analysis tasks and
patterns identification can be done thorugh Al that are not immediately visible to humans, these techniques
can help in minimizing market inefficiency and traders and investors can make more informed decisions.
Another area of research could be the impact of government regulations on algorithmic trading. One can
also study the role of algorithmic trading in enhancing market stability during periods of extreme volatility,
such as financial crises or geopolitical disruptions. By addressing these fields future research can build on
the current knowledge base to provide deeper insights into the evolving dynamics of algorithmic trading
and its implications for market participants, policymakers, and regulators.
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