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Abstract— In recent years, financial markets have been fundamentally transformed by innovations in information technology, in par-

ticular with regard to the web, social networks, high-speed computer networks and mobile technologies. We borrow the concept of 

Social Machines from Web Science as a single concept that captures the essence of all these recent technological changes to argue that 

the emergence of these Social Machines has aided the transformation of financial markets and society. This study explores the for-

mation of these Social Machines with three sample disruptive technologies – automated/high-frequency trading, social network analyt-

ics, and smart mobile technology. Through critical reflective analysis of these three case studies, we assess the impact of information 

technology innovation on financialisation. We adopt three case studies – automated trading; market information extraction using so-

cial media technologies; and information diffusion and trader decision-making with mobile technology on financial and real sector 

changes – which demonstrate the increasing trend of transaction velocity, speculative trading, increased complex information network, 

accelerated inequality and leverage.  Our findings demonstrate that technologically enabled financial Social Machines harness crowd 

wisdom, engage disparate individual traders to produce more accurate price estimations, and have enhanced decision-making capabil-

ity. However, these same changes can also have a simultaneously detrimental effect on financial and real sectors, in some situations 

exacerbating underlying distortions, such as misinformation due to complex information networks, speculative trading behaviour, and 

higher volatility with transaction velocity. Overall, we conclude that these innovations have transformed the fundamental nature of 

key aspects of the finance industry and society as a whole.  
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1 INTRODUCTION                                                                    

 

The financial system has undergone tremendous changes 

over the last decades with increasingly complex information net-

works (e.g., social network), increased transaction speed (e.g., 

high frequency trading), and increased speculative behaviour 

with derivative financial instruments. It is a complex multi-fac-

eted system embedded in interpersonal networks, geographical 

territories and physical spaces; in social institutions, political 

structures and cultural forms (Hertz, 1998; Muniesa, 2014). For 

example, Stoll (2006) speculated to what extent much trading 

would be automated by technology; and now, there is almost a 

complete transformation from manual to automated processes.  

These algorithms have completely revolutionised the world and 

have restructured all aspects of the financial sector, with an inevi-

table impact on our societies. This has placed growing im-

portance on the misalignments between human intentions and au-

tomated actions carried out by computer programs (Lenglet, 

2011), while technologies may also exhibit biases that reflect the 
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social and cultural contexts in which they were developed (Feen-

berg, 2005). Consequently, it is important to understand how 

stakeholders and organisations engaged in the global financial 

system are impacted by these complex multi-faceted technolo-

gies. To achieve such a goal, we borrow the concept of Social 

Machines from Web Science as a single idea that captures the es-

sence of all these recent technological changes. We argue that the 

emergence of these Social Machines has aided global financiali-

sation - a concept defined as “the increasing dominance of finan-

cial actors, markets, practices, measurements and narratives at 

various scales, resulting in a structural transformation of econo-

mies, firms, states and household” (Aalbers, 2015). 

 Shadbolt et al. (2013) argue that in web systems with 

their information-sharing nature and social aspects such as Wik-

ipedia, Twitter and Facebook, users are part of a community-

based social computation. Such a system adds value implicitly or 

explicitly as individuals contribute to the overall knowledge sys-

tem.  This structure also applies to financial markets where users 
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are empowered within the system. We contend that the rapid de-

velopment of the web and mobile technology with billions of us-

ers worldwide allows us to envisage financial markets as Social 

Machines. This term was first coined by Berners-Lee and Fisch-

etti (1999) to mean “processes in which the people do the crea-

tive work and the machine does the administration”.  Smart et al. 

(2014) characterise Social Machines as having four important 

characteristics: (i) they are socio-technical systems involving hu-

man and technology participation; (ii) they are web-based sys-

tems; (iii) they consist of multiple human individuals, and (iv) 

they are the physical systems that realise the combined contribu-

tions of multiple individuals and processes. Financial systems are 

similarly the result of human and computer interactions. Over the 

past few decades, these systems have migrated from the trading 

floor to electronic, web-based venues. Hence, we invoke the fi-

nancial Social Machine idea to conceptualise the physical form of 

these processes as fragmented traders collectively compete not 

only to erode asset mispricing but also to increase transaction ve-

locity and improve financial market integration.   

As Grossman and Stiglitz (1980) point out, the eco-

nomic incentive to participate means that people actively engage 

in identifying and arbitraging misaligned prices within the sys-

tem. The theory of Social Machines provides a holistic frame-

work within which to capture an ensemble view of financial sys-

tems as the boundary between human and machine processes has 

become increasing blurred. This is evidenced in the flash and 

hack crashes respectively, where the interplay between and bal-

ance of human and machine parts has been skewed to the point 

where machines are dominant due to their high-speed infor-

mation-processing power; yet they continue to represent human 

speculative intent. Indeed, the sheer volume of available in to-

day’s globalised and technology-driven world necessitates a hu-

man-machine symbiosis that transcends fully automatable solu-

tions. Information from a myriad of computers and sensors, to-

gether with human input, constitutes a “cyberinfrastructure” (Ek-

bia et al., 2015) which enables decision makers to make better-in-

formed decisions. 

To date, only limited studies have focused on how this 

financial cyberinfrastructure information system functions. Ban-

nister and Remenyi (2000) argue a need for better understanding 

of how, generally, information technology is incorporated in the 

reality of decision making,   while Brogaard et al. (2010) contend 

that automated trading unequivocally improves stability as agents 

trade in the direction of permanent price movements. However, 

faster information due to algorithmic trading has also been heav-

ily attacked as the alleged cause of the May 6, 2010 Flash Crash, 

(Johnson et al., 2013). This crash was caused when US stock 

market indices, stock-index futures, options and exchange-traded 

funds experienced a precipitous but fleeting decline in prices 

(Vuorenmaa, 2012), driven by a sudden drop of more than five 

per cent followed by a swift and comparably sharp rebound of 

similar magnitude.  Therefore, to shed light on the inherent ambi-

guities that surround this multi-faceted complex system, we em-

ploy a qualitative research approach to achieve a more in-depth 

understanding of the role of information technology in the transi-

tion towards an entirely different capitalist typology (Cloke, 

2013) by means of a qualitative research approach using three 

distinct case studies. These involves three case studies including 

automated trading, social network, and mobile technology 

themes, where we reflect the transaction velocity, increasingly 

complex information networks, speculative trading, accelerating 

inequality and leverage aspects of financial systems. These fea-

tures, in turn, are shaped by automated technologies, market in-

formation formation via social networks, and information diffu-

sion/trading decision-making through mobile technologies. 

The first two case studies focus primarily on the institutional 

traders’ side and its impact on financial/real sectors. For example, 

Case study 1 looks at automated machine-based trading where 

autonomous software agents - i.e. “trading bots”, acting for and 

on behalf of their human owner/creators - aim to accumulate 

profit from trading activities. We discuss how this study may im-

prove our understanding of the dynamics of the financial system 

and how high frequency trading may accelerate the impact of 

these dynamics not only within the finance sector but also on so-

ciety in general. The second case study focuses primarily on so-

cial network information and how new techniques such as senti-

ment analysis can improve decision making from crowd-based 

opinion through complex information networks. Our final case 

study analyses how mobile technology allows information to 

propagate across market participants, thereby influencing their 

speculative behaviour and widen the social divide. For example, 

mobile phones facilitate easier and more efficient access to infor-

mation, which in turn leads to faster response times and superior 

decisions for adopters of such technology. Better trading deci-

sions lead to increased profits from speculation, thereby widening 

the income inequality gap.  

Our paper is a critical narrative of how these new technologi-

cal innovations enabled the emergence of financial Social Ma-

chines and how these form a complex adaptive system. Under-

standing these changes to the financial system and their implica-

tions is essential for an understanding of the phenomenon of fi-

nancialisation. 

2 LITERATURE REVIEW AND RESEARCH MOTIVATION 

 

The tremendous expansion of the financial sector, with the 

sophistication of financial products and velocity at which finan-

cial transactions take place has created unprecedented complexity 

(Lagoarde-Segot, 2016). Consequently, scholars from a range of 

disciplines have tried to capture this shift from industrial to finan-

cial capitalism and assess its impact on the global economy and 

society (Van der Zwan, 2014).  What unites these literary works 

is a view that finance has moved beyond its traditional role as a 
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provider of capital for the productive economy. It becomes an au-

tonomous global financial systems where the dynamics of the in-

dustrial economy and the inner workings of democratic society 

have been transformed (Lin and Tomaskovic-Devey, 2013; 

Lagoarde-Segot, 2015; Lagoarde-Segot, 2016; Lagoarde-Segot 

and Paranque, 2016).   

Due in part to the huge increase of support for financial-

isation within the social sciences, what stems from the ability to 

provide an interdisciplinary convergence point that embraces sev-

eral nested levels, such as economic systems, geography, technol-

ogy, macroeconomic policies, microeconomic behaviour, social 

narratives and so forth (Lagoarde-Segot, 2016). Therefore, due to 

this complexity, employing traditional hypothetico-deductive 

models or empirical proxies used by financial economists may 

not always be the most appropriate means of investigation. This 

is because the environment has highly inter-connected and dy-

namic elements with multiple feedback loops, oscillations and 

side effects (Arndt, 2006), which makes behaviour much more 

difficult to anticipate within an environment, which is counter-in-

tuitive, non-linear, and irreversible (Sterman, 2000).  This then 

raises the question of whether the traditional methods applied by 

financial economists are the right tools for the job, in today’s 

multi-faceted global financial systems. 

In addition, the dynamics of competition and natural se-

lection shape market ecology and change the population of ra-

tional and irrational market participants (market evolution). With 

the ultimate survival aim of traders and frequently turbulent mar-

ket conditions (e.g., financial crisis), both institutional and indi-

vidual traders are seeking technology advantages. This would 

help traders and financial institutions to achieve competitive ad-

vantage for information efficiency with automated high-fre-

quency trading (Hendershott et al., 2011), news analytics (Schu-

maker and Chen, 2008; Foucault et al., 2015), and social network 

analysis (Constantiou and Kallinikos, 2015) for institutional trad-

ers. The availability of Smart Phones with ubiquitous connections 

to the mobile internet also allows individuals to access market in-

formation and make decisions instantly.  Similarly, information 

technologies, particularly the forming of financial Social Ma-

chines, may play important roles in the financial industry for-

mation process: the same way that significant changes in environ-

mental conditions do. Technology improvement can force rapid 

evolutionary changes in populations of market participants (Cam-

eron et al., 2013) and may result in turbulent market conditions. It 

is likely that volatile market conditions could foster the evolu-

tionary forces underpinning the efficiency of price and the popu-

lation of market participants, forcing out the most unprofitable 

and technology-disadvantaged traders. . As a result, financial cri-

ses and information technology enhancement should accelerate 

the evolution process and the shakeout of “weak” market partici-

pants (e.g., technology-disadvanced institutional/individual trad-

ers). 

 Consequently, an important question is how finance So-

cial Machines, such as the adoption of agent-based high-fre-

quency trading, social network/sentiment analysis and smart mo-

bile devices as an ecological system impact on the financial sys-

tems, particularly on speculative behaviour, transaction velocity 

and increased inequality.  For instance, Barber and Odean (2001) 

contend that certain groups of people are generally overconfident 

with speculative trading behaviour.  Prospect Theory (Tversky 

and Kahneman, 1974) provides a widely accepted framework to 

describe an individual’s behaviour and biases. Where finance in-

stitutions are based more on automated trading with technology-

based quantitative trading strategy, can such biases be prevented 

with the adoption of enhanced technology,  or, actually, are auto-

mated trading models only as smart/rational as their designers? 

Will trading speculation, leverage, and wealth inequality actually 

be further amplified by the new technology (e.g., high-frequency 

trading based on biased trading strategy)?   

High-Frequency Trading (HFT) and Algorithmic Trad-

ing (AT) have become dominant strategies in financial markets.  

Reporting on a sample of 120 countries, Jain (2004) shows that 

the shift to electronic trading systems has enhanced liquidity and 

improved price discovery as more information is incorporated 

into the stock markets, making markets more efficient. While au-

tomation and high-frequency trading improve market ecology, 

there are risks to fully automated systems as evidenced by 

crashes. Flash crashes occur when stock indices fall and rebound 

in relatively short periods, which, as stated, may be beyond hu-

man perception. Clemons et al. (2013, p.375) states that “the un-

derlying cause of the crisis was human error and hubris in the 

form of overconfidence and speculative excess”. As trading be-

comes increasingly automated, research has shown that, on aver-

age, AT can increase market efficiency and price discovery in 

day-to-day trading but that, at other times and in extreme circum-

stances, machines can exacerbate underlying problems. In addi-

tion to crashes, strategies such as HFT may emphasise market 

characteristics. As Brandt and Neumann (2015) point out, the 

trading surrounding the crash was driven by endogenous effects 

such as herding instead of genuine responses to new information. 

Further, they postulate that certain strategies (such as HFT) that 

may have contributed to the crash may also eventually benefit 

from such events so there may be a reluctance to change what 

could ultimately be a winning strategy. Also McGroarty et al. 

(2009) show that markets which lack market-makers will be more 

susceptible to price changes and specifically errors when there is 

an imbalance between buyers and sellers so that they become 

more volatile particularly at high frequency. Since HFT trading 

continues to dominate modern markets, crashes may become 

more common and the imbalances they cause may lead to severe 

economic problems from which some traders may in fact profit.  

Ultimately, technology has revolutionised modern mar-

kets and brought about an increasing focus on speed as infor-

mation is incorporated into prices more rapidly. However, at the 
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same time, this speed will heighten underlying market imbal-

ances. Granados et al. (2006) aptly summarise the impact of trad-

ing automation on market characteristics (see Table 1):  

 

Table 1.Market Design Dimensions and Impact of IT 

MARKET DE-

SIGN DIMEN-

SIONS 

DESCRIPTION IMPACT  

Informational Features 

Market Trans-

parency 

Availability and 

accessibility 

Increases po-

tential for com-

plete, accurate, 

and unbiased 

Price Discovery Process by 

which market 

prices are estab-

lished 

Enables inno-

vative and dy-

namic mecha-

nisms 

Trading Proto-

cols 

Transaction pro-

cess and rules 

Increases flex-

ibility to set trad-

ing rules 

Degree of Automation 

Efficiency Speed and cost 

of transactions 

Increases effi-

ciency 

Reach Frequency of 

transactions and 

geographical reach 

Increases reach 

potential 

Reliance on In-

termediaries 

Degree of inter-

mediation 

Enables elec-

tronic intermedia-

tion and direct 

trading 

 

In addition to AT/HFT, social media has revolutionised how 

financial markets operate (Aral et al., 2013) and is a rich source 

of information that traders are increasingly using for competitive 

advantage. Research has shown that there are useful unstructured 

data on the web that can be harvested to predict stock prices. 

Chen et al. (2014) for example show that investor opinions on 

crowd-sourced websites were useful for predicting stock prices 

and produced economically significant returns. Sprenger et al. 

(2014) find that the information contained in tweets3 was posi-

tively associated with stock returns and the volume of tweets was 

associated with volume of trade, and.   conclude that negative 

news contained in tweets had a stronger impact on stock prices 
 

3 www.twitter.com  

than positive news had. These examples highlight how valuable 

information related to stock prices is contained in information 

posted by users online, and that this information can be readily 

applied to predict market prices. Social media represents the fu-

sion of the social and technical domains where social activities 

are produced in technical material that is becoming ingrained in 

business strategy (Constantiou and Kallinikos, 2015).  

While social media offers potential benefits to traders to pre-

dict market activity, there are nevertheless a number of problems. 

First, social media is unstructured, noisy and high in volume so 

that the process of finding useful information requires extensive 

pre-processing, cleaning and analysis of the data. Second, as dis-

cussed above, technology helps to almost instantaneously incor-

porate information into the market, which can prove to be hazard-

ous when the content is malicious. In April 2013, the Twitter ac-

count of Associated Press was hacked and the hackers fraudu-

lently posted a tweet stating “Breaking: Two Explosions in the 

White House and Barack Obama is injured” which reverberated 

around Twitter.  At the same time the Dow Jones Industrial aver-

age dropped 143.5 points and the Standard & Poor’s 500 index 

fell by $136.5billion  (Karppi and Crawford, 2016, p. 74). In the 

space of five minutes, the tweet was verified as fraudulent and 

the markets returned to pre-crash levels. The event, labelled the 

‘hack crash’, serves to show the relationship between social me-

dia and financial markets: the interplay between human social ac-

tivities on Twitter and machine-automated processes that monitor 

social data and trade upon gleaned information that causes mar-

ket prices to change. 

  Moreover, the competitive pressures of modern financial 

markets have built a culture of speed. Indeed the time difference 

between humans and computers reading articles offers an ad-

vantage to those who are able to discern accurate price signals 

fastest. Leinweber and Sisk (2011) highlight such a strategy as 

they use machine-reading services to read and process news arti-

cles into price signals that can be used to generate profitable re-

turns. More recent research using financial news services, such as 

those from Thomson Reuters, have found that market liquidity in-

creases around the release of positive and neutral news but liquid-

ity actually decreases around negative news (Riordan et al., 

2013). Similarly, Thomson Reuters’ sentiment signals are useful 

for predicting market returns, and Uhl (2014) finds that negative 

price sentiment signals have a stronger effect than positive news; 

they report a 34% profitable return using a strategy that takes ad-

vantage of this. In a highly automated market, analysis exists on a 

spectrum that ranges from machine to machine (HFT) activities 

to human-human activities monitored by machines. Financial 

traders are increasingly incorporating information from decentral-

ised sources to make better-informed trades ahead of their com-

petitors.  

http://www.twitter.com/
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In summary, innovative Internet-related technology (such as 

social networks, mobile Internet) has accelerated since the incep-

tion of the internet and, “by analogy, firms with competitive ad-

vantages in those areas will need to move faster to capture those 

opportunities”. Drnevich and Croson (2013) show that technol-

ogy innovation can be a source of competitive advantage and 

profitability. Particularly for the finance industry, embedding 

technology in trading operations and making full use of new in-

formation in real time is the key to probing misprices and discov-

ering investment opportunities. Recent studies examining the em-

ployment of web-based information to aid trading decision-mak-

ing have shown the impact of new technology aggregation on the 

information environment (Xu and Zhang 2013). Such findings  

support the forming of Social Machines for financial markets.  

The emerging of such Social Machines allows us to observe the 

complex impact of information technology on financial markets 

at individual, market and societal levels (Chang et al., 2014).  

However, despite the fact that Social Machinery-based infor-

mation technology has been transforming financial markets for 

almost a decade, little research has shown the extent to which So-

cial Machinery affects financial markets (Zhang and Zhang, 

2015).  Therefore, despite the evolution of advanced information 

technology to push the boundary of trading speed and the form-

ing of Social Machines on improving trading decisions, we still 

lack a fundamental understanding of when market conditions 

may be exacerbated by technology such as during flash crashes 

when machines may be overtly dominant in the human-machine 

agency. Technology such as AT and social media can accelerate 

the global financialisation process. However, the culture of speed 

also performs to the detriment of the entire financial system when 

there are extreme circumstances, and there is the need for further 

investigation to understand what safeguards must be in place to 

prevent machines from operating ungoverned in what is essen-

tially a human-machine financially orchestrated symbiosis.  

 

3 METHODOLOGY  

 How advances in web technology, social networks, high-

speed computer networks and mobile technologies have affected 

market efficiency and price remain largely unexplored, with cur-

rent observations and theories relatively underdeveloped and 

somewhat broad. We choose an inductive (theory-building) ap-

proach as opposed to a deductive (theory-testing) one because it 

seemed inappropriate to confine the theoretical scope of the do-

main to a largely ill-defined subject that is still undergoing many 

dynamic and evolutionary changes. Considering this, we expect 

our qualitative approach to provide a holistic understanding of 

this domain where we combine methods, data sources, theory and 

investigators (Denzin, 1978) from a range of literature, including 

our own. This is to shed light on the inherent complexities and 

ambiguities that currently exist within this field.    

To fulfil our research objective we thus adopt a qualitative 

case study approach;  this is an “empirical enquiry” that investi-

gates a contemporary phenomenon within its real-life context, 

particularly when the boundaries between phenomenon and con-

text are not evident; and it relies on multiple sources of evidence 

(Yin, 1994). It is the most widely used qualitative research 

method in information systems research (Orlikowski and Ba-

roudi, 1991) and is well suited to understanding the interactions 

between information technology-related innovations and organi-

sational contexts (Darke et al., 1998). For example, Gozman et al. 

(2015) conducted a qualitative case study to discuss how global 

financial institutions are using big data analytics within their 

compliance operations. The case studies illustrated how technolo-

gies are implicated in multijurisdictional challenges and regula-

tory conflicts at each end of the operational risk spectrum. Simi-

larly, Gozman and Currie (2014) explore to what extent the role 

of Investment Management Systems (IMS) enables the alteration 

of previously embedded practices. The authors analysed eight 

global financial organisations that have all used IMS. They found 

that the institutionalisation of technology-induced compliant be-

haviour is still largely uncertain.  

 As emphasised by the examples, case study research is a 

useful means for studying information systems development, im-

plementation and usage in the field (Darke, 1998). It has been 

used to achieve various research aims: to provide descriptions of 

phenomena, and to develop and test theory, and has often been 

associated with description and theory development, where it is 

used to facilitate exploration of areas where existing knowledge 

 Description Trader  Case Study Example 

Case Study 1 Automated Agent-based Trading 

and High Frequency Trading 

Institutional Alsayed and McGroarty, 

2012 

Case Study 2 Social Machine Information Diffu-

sion and Sentiment Analysis 

Institutional Gaskell et al., 2014 

Case Study 3 Mobile Internet, Institutional and In-

dividual Trading 

Individual Moreno Paredes et al., 2014 

 

Table 2 Breakdown of Case study research 
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is limited (Cavaye, 1996). This exploratory approach, therefore, 

aims to complement incremental theory-building (Eisenhardt, 

1989), which seems best suited to this domain. This is because it 

has more ‘how’ and ‘why’ questions that need to be reviewed; for 

example, in the context of price discovery and market efficiency 

evolution, due to the limited amount of research, the extent to 

which price discovery is affected by the integration of these tech-

nologies continues to be contested. Therefore, we believe it is the 

most appropriate methodology for our study. Considering this, 

we broke the domain up into three case studies – each one 

providing a unique angle for looking at price discovery and mar-

ket efficiency evolution (see Table 2 for details). 

The first two case studies focus primarily on the perspectives 

of the institutional traders and the market. For example, Case 

study 1 looks at automated machine-based trading where robots 

form the foundation of trading machines within the market. Dis-

cussion continues over how that may improve the price discovery 

process and how high-frequency trading may accelerate the speed 

of price discovery for institutional traders. The second case study 

focuses primarily on Social Machines, concerning how they offer 

new techniques such as sentiment and frequency analysis to ex-

tract crowd thinking about market price. The final case study 

analyses how technology influences an individual’s trading be-

haviour; for example, how new technologies such as mobiles ena-

ble easier and more efficient accessibility to market information 

that, in turn, enables increased reaction times to enhance the price 

discovery process.  

Overall, our case studies provide a critical narrative of how 

social platforms are impacting the efficiency of markets in re-

gards to the internet, price discovery and formation.  The next 

section presents our analysis and discussion of our research find-

ings. 

4 CASE STUDY 1: FINANCIAL INTEGRATION AND 

TRANSACTION VELOCITY: AUTOMATED AND HIGH 

FREQUENCY TRADING  

 

Automated trading (AT) technologies have revolutionised how fi-

nancial markets are traded with pre-programmed rules to make 

automatic trading decisions. They have profound implications for 

the global financialisation and particularly for financial integra-

tion. Indeed, the electronic nature of the transactions and the 

availability of up-to-date order-book data make autonomous 

stock-trading applications a promising alternative to immediate 

human involvement (Sherstov and Stone, 2005).  Jain (2004) 

highlights the main advantage of automated trading as that it usu-

ally has lower operating and order-processing costs. We use the 

work by Alsayed and McGroarty (2012) as an exemplar case 

study. The authors analysed Arbitrage and the Law of One Price 

in the market for American depository receipts to assess the mar-

ket mechanism by which the Law of One Price is enforced 

through automated pairs trading based on matching a long posi-

tion with a short one in a pair of mispriced securities, then liqui-

dating that position upon convergence. This approach showed 

how such an arbitrage strategy forms the main price-correcting 

mechanism whereby arbitrage can maintain stock-ADR parity.  

This aim was achieved using 131 quote price observations, cover-

ing a sample of 25 firms in the UK that trade as ADRs on US ex-

changes. The authors found the risk associated with Pair Trading 

was very low, with returns of 1.45% in excess of the risk-free 

rate.  

 

Fig 1. Cumulative Portfolio Wealth shows the cumulative daily 

wealth at the overall portfolio level, assuring an initial wealth Wo 

- $100 on the vertical axis. The horizontal axis denotes the num-

ber of trading days. 
 

Figure 1 highlights the cumulative wealth at the portfolio level 

(averaged across all the firms in the analysis); even at the daily 

level, there appears to be low volatility. This highlights the re-

duced risk from individual stock-ADR pairs across the exhaustive 

sample. Additionally, the authors identified that exploitable op-

portunities appeared throughout the interval period of the UK and 

US markets, although these were at random, as shown in Fig-

ure 2. The dynamics of mispricing are shown to be highly mean-

reverting, exhibit minimal volatility and have short half-lives.  

The researchers found the main disincentive to stock-ADR arbi-

trage stems from uncertainty about the duration of the pairs trade. 

For example, for each additional cent demanded by arbitrageurs 

in per-share profit, the expected trade duration more than dou-

bles, and the standard deviation of trade duration increases by 

20%. Finally, arbitrageurs who set their trade entry bounds higher 

will experience less duration uncertainty but will observe fewer 

trading opportunities. The authors conclude that the results show 

stock-ADR arbitrage is characterised by a high incidence of 

small, short-lived, exploitable mispricing, where arbitrage is an 

important element in enforcing stock-ADR parity, where pricing 

anomalies incentive arbitrageurs to restore price efficiency. Such 

a result resonates well with Hendershott and Moulton's (2011) 

findings that AT improves liquidity and contributes to velocity of 

price convergence to its true value as information is impounded 

into the pricing process much faster. This accelerated transaction 

velocity also demonstrates the increasing trend of financial inte-

gration of geo-political context with an unprecedented expansion 
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of information technologies, and represents the emerging chal-

lenge of the need for proper trading regulations to balance both 

market liquidity and stability (Lagoarde-Segot, 2015). Lenglet 

(2011) asserts that AT has deeply restructured all aspects of the 

financial sector. There is a need to examine financial sectors with 

interdisciplinary dialogue to improve our understanding of the re-

lationship between asset trading in the globalised digital market 

and the broader socio-political context (Cloke, 2013). 

 

 

Fig 2.  

Incidence of mispricings. Total number of arbitrage positions initiated 

across each 1-min contemporaneous interval of the trading day. The hor-

izontal axis shows the GMT interval during which both the US and the 

UK exchange trade. 

 

For example, automated trading machines accelerate the specula-

tive behaviour of the market such as agent-based trading systems. 

They are a type of computational model that simulates the actions 

and interactions of autonomous agents, where –through a collec-

tion of decision-making entities – each assesses its own situation 

and makes a decision based on a set of predetermined rules. Con-

sequently, they can yield powerful insights into market behaviour 

based on algorithms programmed into the model.   Farmer (2001) 

created simple agents and assigned each one a variety of different 

trading strategies, with a learning algorithm to identify and ex-

ploit mispricing. As demonstrated by Figure 3, gradually the 

agents started to make the mispricing oscillation decrease. How-

ever, as the market continued towards complete efficiency, the 

agents themselves became the noise in the market; and at Time = 

5000, prices went instable as the traders continually tried to learn 

from each other’s speculation.  Such a result also demonstrates 

the problematic limitation that AT cannot understand the fabrica-

tion of the market financialisation process (such as understanding 

consumer confidence or sectarian conflicts or shareholder’s 

value, etc.) and can only assume the discovery of price. 

Furthermore, High-Frequency trading (HFT) has greatly 

accelerated transaction velocity. These are automated algorithms 

that capitalise on very short-lived information gleaned from pub-

lically available data. This is achieved using sophisticated quanti-

tative techniques beyond human capacity with thousands of 

trades executed at nanosecond speed (Johnson et al., 2013, 

Chaboud et al., 2014). This result is in line with Hendershott and 

Moulton's (2011) finding that  changes in market structure in-

crease liquidity due to increased speed (Riordan and 

Storkenmaier, 2012). It also raised the cost of immediacy, further 

accelerating the financial integration and speculative nature of the 

market participants. Hasbrouck and Saar (2013) compare the 

ever-increasing rate of trading speeds to an arms race as the fast-

est and most accurate traders are more likely to profit. The re-

fined focus on speed of trading has improved the rate of infor-

mation flow through complex information networks and thus fa-

cilitates price-related information by trading in the same direction 

of permanent price changes and opposite to pricing errors (Bro-

gaard et al., 2014). However, such a technology also increases the 

income inequality as a societal concern and threat to security on a 

global scale (World Economic Forum, 2015). It also raises the 

question of whether high-speed transaction could actually raise 

the shareholder’s value and improve society’s wealth. However, 

it may actually amplify the speculative behaviour in the market, 

which poses  challenges for more effective financial regulations 

(Lagoarde-Segot and Paranque, 2016). 

 

Fig 3.  

Illustration of price fluctuation 
 

 Despite the fact that automated trading is able to in-

crease market information flow, critics argue that it raises many 

regulation challenges regarding the role of human traders, trading 

machines, financial institutions and their socio-technical interac-

tion, dynamism, and organisational structures as part of the criti-

cal theory of this technology (Feenberg, 2005). For example, if 

everyone operates in his or her own self-interest this can be col-

lectively devastating to the dynamic financial system as a whole 

due to increased speculative behaviour and worsen income ineq-

uities for those technology-disadvanced traders (e.g., ‘food for 

predators’ according to the adaptive market hypothesis proposed 

by Lo, (2005)). Therefore, it raises moral concerns to align socie-

tal expectations with ethical business practices regarding the cor-

rect codes of conduct, where this is not necessarily just to maxim-

ise profits but also to ensure the stability of the system on which 

the traders are dependent (Lenglet, 2011). Similarly, coding mis-
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takes may also be exacerbated which in turn leads to higher mar-

ket volatility and results in social turbulence. A case in point is 

critics arguing that HFT has been responsible for flash crashes 

(Kirilenko et al., 2011). Perhaps, the most famous crash was the 

May 6, 2010 Flash Crash where the United States stock market 

indices, stock-index futures, options and exchange-traded funds 

experienced a sudden and unprecedented increase in volatility 

(Vuorenmaa, 2012). Such events can have huge impacts when 

markets fluctuate to such an extent ; for example, the flash crash 

in May 2010 saw the E-Mini index fall by 55% ($3.35 billion) 

and the SPY fall by 20% ($55 million) (Commodities and Future 

Trading Commission (CFTC), 2010). The crash occurred around 

the time a large trader initiated a program to sell 75,000 E-Mini 

contracts (approximately $4.1 billion value) in a short time frame 

(CFTC, 2010). While many theories on what caused the crash ex-

ist, according to Zigrand et al. (2011) this collapse had a knock-

on effect whereby it eroded confidence in markets for a consider-

able time afterwards. Although Kirinlinko et al. (2011) found that 

HFT firms were not the cause of the crash, they did however find 

that their aggressive trading in the direction of price changes ex-

acerbated volatility, thereby creating a downward spiral affect. 

This is supported by the trading response of CFTC-SEC; alt-

hough it did not place the blame on HFT firms, this still led to a 

sudden selling pressure, which added to volatility. 

    It is important to recognise that HFT decisions are made 

by automated agents faster than humans can respond. We are 

placing increasing power in the hands of software programs and 

machines. This will only be exacerbated as traders race to attain 

competitive advantage through speedier information, which will 

raise many more societal questions that will need answers. For 

example, ‘time is risk’, so reducing this time reduces the risk to 

the speculator. This refined focus on speed of trading has im-

proved the rate of information flow and changed the geo-political 

space (and will continue to do so).  With integration of inter-con-

nectivity through the fibre-optically connected world of online 

digital media and communication, HFT has enabled financial ac-

tors such as hedge funds and private equity firms among others to 

front-run their trades and to take advantage of price gaps and ar-

bitrage opportunities across a globally interconnected financial 

market. Hence, the geo-political space has changed as traders 

gain incremental speed and knowledge advantages through bilat-

eral agreements with stock exchanges so that they can reside as 

physically close as possible (Garvey and Wu, 2010). This raises 

many social problems such as creating an unfair advantage for 

the individuals who can embrace this technology as they have the 

necessary capital to do so. According to Duhigg (2009), this can 

create unprecedented volatility where we are moving toward a 

two-tiered marketplace of the high frequency arbitrage  firms, 

and everyone else (Duhigg, 2009).   This trading frequency revo-

lution and the flash crash event highlighted a critical research 

question raised by Lagoarde-Segot, (2016): “Are 20th century fi-

nance concepts and management principles still valid in the con-

text of geopolitical finance, asset concentration, complex infor-

mation networks, and sustainability crisis?” 

 In summary, automated trading has revolutionised mod-

ern markets and brought about an increasing focus on speed as 

information is incorporated into prices more rapidly. When HFTs 

are active, they help expedite market efficiency, increased fi-

nance integration, and speculation. The increased digitalisation 

and transaction velocity of trading has significantly increased the 

complexity of global financial products, thus leading to a new 

opaque and complex environment (Cloke, 2013; Lagoarde-Segot, 

2016). In other words, financial integration has coincided with an 

unprecedented expansion of information technologies.   

5 CASE STUDY 2: COMPLEX FINANCIAL INFORMATION 

NETWORK: SOCIAL NETWORK INFORMATION 

DIFFUSION AND SENTIMENT ANALYSIS 

 

Finance information flows through complex information net-

works, such as rating agencies, banks and financial institutions, 

and prices are traditionally described as ‘discovered’ by exchang-

ing information through such complex networks. However, a 

broader financialisation view is that prices are the product of an 

extended and mutually beneficial collaboration between various 

actors within complex information networks, and are fabricated 

and embedded within social, cultural, economic and technological 

contexts (Boussard, 2016). Within such a process, internet technol-

ogy has played an important role due to its capability of shar-

ing/collecting ‘wisdom-of-the-crowd’ information from social net-

works. We can refer to such technologies as Social Machines, a 

term used to describe technology-enabled social systems seen as 

computational entities governed by both computational and social 

processes (SOCIAM, 2014).  In other words, these are processes 

in which users (e.g., actors within a financial network) do the cre-

ative work and the machines do the administrative part (Berners-

Lee, 1999).  This allows financial systems to tap into the collective 

intelligence offered by the Web environment, which contains not 

only the market information, but has also aggregated multi-angled 

social, cultural, and organisational views (e.g., web/tweets infor-

mation from different countries and from companies with a variety 

of cultural backgrounds).  Such  social network information is 

available to all the actors within the network  and financial Social 

Machines can use all information on the web to improve financial 

decision-making processes (Lau et al., 2012). Therefore,  such So-

cial Machines have enabled various actors, such as institutional 

and individual investment decision-makers, to acquire constant ac-

cess to a wide range of information resources such as Twitter, 

which has improved the aggregate information environment for 

traders (Xu and Zhang, 2013).  

For financial markets, there are two primary methodolo-

gies for using Social Media to access market prices. The first looks 

at the evaluation of volumes; for example, analysing the volume 

of search engine queries and Wikipedia views and edits. The sec-

ond type is to extract content about them from social media mes-

sages through the wisdom of the crowd. For example, Zhang et al. 
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(2011) aimed to anticipate markets ahead of time by looking at in-

ternet messages from a large group of individuals in advance of 

price changes. They found that – when applied to the analysis – a 

group tended to be a greater predictor (on average) than an indi-

vidual. Therefore, by classifying text-strings into emotional scales, 

arguably this enables the generation of a richer amount of infor-

mation to predict markets. Consequently, financial institutions 

have increasingly adopted this approach. Appendix 2 shows a de-

tailed summary of research findings using social media infor-

mation for financial markets. Another example is that an analysis 

of tweets, and other comparable data sources such as Google 

trends, and Yahoo search engine data (Moat et al., 2013) can shed 

light on the informational inefficiencies that exist within financial 

markets (Grossman and Stiglitz, 1980). Yang et al. (2015) identify 

a financial community and the critical nodes (e.g., key actors 

within the finance network) that are influential in propagating in-

formation to others. They find that these critical actors are signifi-

cantly predictive of market return and predicate market volatility, 

which also confirms the view of increasing dominance of key ac-

tors through the financialisation and ultra-capital processes (Cloke, 

2013).    For example, Bollen et al. (2011) found they could use 

sentiment in Twitter to predict market closing prices (up or down) 

with an accuracy of 87.6%. With such a high level of accuracy, this 

shows that technical analysis using social media information will 

allow capable actors (e.g., traders) to spot sophisticated market in-

formation effectively. 

 Consequently, such social media has revolutionised how 

financial institutions operate (Aral et al., 2013) and is a rich source 

of information that many actors within the financial network (e.g., 

traders, banks, hedge funds, government  and the public) are in-

creasingly using as a source of competitive advantage as well as 

an important pathway to influence relevant actors.  Actually, it has 

been widely acknowledged that the impact of social network 

reaches far beyond just financial markets. It has profoundly trans-

formed our society, culture, politics and business, and people’s so-

cialisation. These profound impacts will also accelerate the finan-

cialisation process as well as market price fabrication.   However, 

as more individuals and organisations become reliant on such so-

cial networks and thus financial Social Machines, it can also create 

volatility.  For example, on  April 23rd, 2014 at 13.07, a fake tweet 

on Twitter was sent from the Associated Press about an explosion 

at the White House injuring the president. Within just a few 

minutes a sudden plunge of the price of Standard & Poor’s 500 

index fell by 1%, where £90 billion was effectively wiped off the 

US stock market (see Figure 4). 

 

 
 

Fig 4.  

Illustration of S&P after a brief sell-off that occurred after the Associ-

ated Press’ Twitter account was hacked and a fake tweet sent reporting 

explosions at the White House. 

 

Therefore, as Social Machines affect market price fabrication, 

new tools and techniques need to take into account such negative 

effects of social network influence not only on the financial market 

but also on society as a whole. It is not the typical quantitative data 

traditionally used in the financial industry; so not only does this 

require new techniques to improve the conversion of text-string 

data into sentiment results, but also new methodologies that can 

undertake insightful analysis of these sentiment data.  One exam-

ple is Signal Diffusion Mapping (Gaskell et al., 2014), a new Time-

Series analysis methodology for forecasting financial market 

movement. The purpose of the technology is to measure infor-

mation and price at time-varying lag-lengths between two time se-

ries. For example, arguably, insider trading affects the information-

to-price time lag. Other significant factors that distort this relation-

ship are variables such as news, speculative forces and bandwagon 

affects. According to Cheung et al. (2004), these are the main driv-

ers of price within a day, and fundamentals that typical financial 

theory assumes are key drivers of price are only relevant when try-

ing to determine the returns over the long term. According to Soros 

(2008), some reflexivity relationships are sustained for extended 

periods, while others fizzle out over shorter periods. Therefore, 

when trying to identify the relationship between these variables, 

Gaskell and colleagues (2014) describe it as like trying to eat soup 

with a fork – quite simply the wrong tools for the job. Therefore, 

Signal Diffusion Mapping demonstrates the ability, and need, to 

handle lags of such variables. The authors found that some events 

had a quicker price response time than others; similarly, sometimes 

the price moved before the news had even come out. This result is 

interesting in the context of financialisation, as it demonstrates that 

social networks become part of the overall complex financial net-

work and allow various actors to exchange views of both historical 

financial markets’ information and future trends, which has aggre-

gated social, cultural and organisational aspects, thus showing 

good predictability. On the other hand, financial markets will also 

reshape actors’ reactions; they may have a profound influence on 

how they behave in their business activities and thus reform the 

price fabrication. Therefore, such interactions of humans and So-

cial Machines within financial markets have indeed demonstrated 

the social aspects of the financialisation process, highlighting the 

need for a broader financialisation view for solving emerging fi-

nance research challenges.  

In summary, social network technologies allows people to cre-

ate, share and exchange information.  Social network techniques – 

such as sentiment analysis – then allow the sharing of moods, per-

ceptions and opinions of much of the world’s population in an ag-
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gregated and real-time manner (Zhuleduv, 2014). Such Social Ma-

chines have profoundly influenced our society, business, interac-

tions among people/organisations, and global financialisation pro-

cesses.   Subsequently they are increasingly adopted by financial 

institutions, such as automated trading,  as the forming of financial 

Social Machines for forecasting and identifying investment oppor-

tunities within financial markets is an important new infrastructure 

of this complex financial information network. 

6 CASE STUDY 3: SPECULATIVE TRADING AND 

INCREASED LEVERAGE WITH DIGITAL DIVIDE:  

MOBILE INTERNET AND INDIVIDUAL TRADING 

BEHAVIOUR 

 

Mobile Information Technology (MIT) improves and expands our 

ability to communicate and share information of individuals. Ac-

cording to Cisco (2015), there were 7.4 billion  connections gener-

ated via smart mobile phones by the end of 2014 and it is expected 

that this will reach 12 billion in 2019.  The mobile internet and its 

users also form the complex information and ubiquitous decision-

support network for financial sectors; and have important roles to 

play in financialisation. Society tends to welcome such techno-cul-

tural changes, which result in major social and cultural transfor-

mations (Cooper, 2002) and subsequent changes in individuals’ 

decision-making processes.  

 Molloy and Schwenk (1995) find that MIT improves de-

cision-making processes and permits individuals and organisations 

to access more accurate and current data. Such advantages have 

boosted the development of the mobile internet and particularly 

Smart Phones, as these provide access to information, enabling in-

teraction at almost any time and anywhere ( Sraeel, 2006; Koenig-

Lewis et al., 2010; Kourouthanassis and Giaglis, 2012; Buijink, 

Visser and Marshall, 2013; Constantiou, 2014).  Jensen (2007) ex-

plicates how the introduction of mobile phones improves infor-

mation flow and hence efficiency. This is illustrated in Figure 5, 

which shows how pricing in the market for sardines in India 

changed when mobile phones were introduced. However, measur-

ing the impact of mobile technology on financial markets involves 

factors associated with individual preferences, culture, and social 

context, among others( Venkatesh et al., 2003; Nakasumi, 2012; 

Venkatesh et al., 2012; Constantiou et al., 2014).  Yamaguchi 

(2006) found that Smart Phones empower trading and facilitate 

more frequent trading.  Xu et al. (2011) suggest that the main mo-

tivation for using Smart Phones is information seeking. Further-

more, they discovered that financial traders tend to use Smart 

Phones for gathering information and for interacting, particularly 

to buy or sell financial instruments. With such fast technology evo-

lution, though, speculative financial trading instruments and be-

haviour may arise as well. For example, spread trading is one such 

financial instrument that allows individuals to speculate on the 

movement of an underlying security (e.g., Indices, FX, Shares, and 

Commodities). There is no ownership of the underlying security in 

place, and because it is classed as betting, it is not subject to capital 

gains tax. This is important, because investors in these markets 

have no reason to close trades or to cease trading for tax purposes 

(as is the case for investors in regular financial markets) and such 

speculative trading involves more and more individuals, who can 

simply use their mobile to trade on the direction of the market.  In 

the UK, there are  about half a million financial spread traders op-

erating and this number is expected to reach one million by 2017 

(Pryor, 2011). Brady and Ramyar (2006) indicate that, of the £1.2 

trillion traded annually on the  London Stock Exchange alone, 40% 

is equity derivative-related and 25% of this relates to spread trad-

ing (£120 billion). Therefore, as the smart mobile technology and 

ubiquitous mobile internet become readily available to individuals 

an increasing trend of speculative behaviour among high-leverage 

trading-associated individuals has emerged. Although such market 

speculation may improve market efficiency and liquidity, from a 

financialisation perspective, Lagoarde-Segot (2016) postulates 

that such an increasing trend of leverage speculation has high-

lighted a number of social welfare and ethics concerns.  These in-

clude (i) with no underlining stock ownership, what is the actual 

shareholder’s value for such trading and how can shareholders’ 

value even be maximised? and (ii) how can such speculative trad-

ing and high leverage be regulated to improve the financial sys-

tem’s and society’s sustainability?  

In addition, since such high leverage speculative trading 

has a low entry bar to any individual through smart mobile tech-

nology, and because individuals can trade at any time and any-

where, we raise the following question related to financialisation: 

what is the role and impact of mobile technology on social/in-

come inequality and social divide in the digital age? Moreno 

Paredes et al. (2014) examined 4.5 million trades of over 5000 in-

vestors in the UK spread trading markets for 10 years. The results 

show that those who use Smart Phones at some time tend to 

 

 

Fig5.  

From the Kerala Fisherman’s Survey conducted by Jensen (2007). 

The price series represent the average 7.30-8.00 am prices (in 2001 

Rs) for sardines. 



Journal of Information Technology 

 

 

achieve higher Sharp Ratios (e.g., risk-adjusted returns). Signifi-

cantly, those who at some point have used Smart Phones for trad-

ing achieve improved performance (in terms of returns) and risk 

control (higher Sharp Ratios) when they use Smart Phones com-

pared to when they use traditional trading channels. This result 

implies that the smart mobile technology may improve infor-

mation flow through such mobile information networks by ena-

bling traders to make better financial decisions (e.g., improve risk 

control).  Similar results have been obtained in a range of studies 

examining investors in more traditional financial markets (e.g., 

Feng and Seasholes, 2005; Dhar and Zhu, 2006; Greenwood and 

Nagel, 2009;  Linnainmaa, 2011). Barber and Odean (2000) sug-

gest that there are many similarities in the behaviour of traders 

and investors in wider financial markets, suggesting that the rela-

tion to the effect of the Smart Phone on trading decisions has ex-

tensive applications. However, on the other hand, this result also 

suggests that those who choose to use Smart Phones possess su-

perior decision skills on financial behaviour and performance (i.e. 

demographic characteristics, experience, and risk appetite). This 

superiority of the smart mobile users demonstrates  greater gaps 

in the digital divide effect–an economic and social inequality 

with regard to access to and use of information technologies (For-

man, 2005).  

         In summary, the rapid development of mobile technology 

with billions of users allows us to envisage financial markets as 

financial Social Machines with mobility. We believe though that 

the role of technology is more important than ever as the popula-

tion now comprises human and machine traders – i.e. a Social 

Machine. As Hendler and Berners-Lee (2010, p.160) describe So-

cial Machines, the same can be said of the financial markets: 

“Our focus is not primarily in terms of the cyber-infrastructure of 

high-speed supercomputers and their networked interconnections, 

but the even more powerful human interactions enabled by these 

underlying systems”. Mobile technology has changed the ways in 

which human investors trade in the market and by implication the 

underlying financial market interactions. As the technology splits 

people into groups with various levels of financial decision-mak-

ing skills, those who employ technology to access complex infor-

mation and use it to improve their financial decisions (Hui and 

Png, 2015) may gain additional advantages and thus widen the 

income inequity. Consequently, the mobile technology and in-

creased speculative (high advantage) trading may further widen 

the social/digital divide and have profound implications for the 

global financialisation process – a process that may take income 

inequalities to unsustainable levels (Lin and Tomaskovic-Devey, 

2013). 

7 DISCUSSION 

Information technology has rapidly evolved beyond just the 

computational aspects. The internet technology in particular in-

volves interactions between human beings and computers 

through complex information networks, as Social Machines. 

Such Social Machines are now embedded with social practices 

and the cultural, temporal and contextual aspects of information 

sharing (Akhlaghpour et al., 2013), and this has a profound im-

pact on society and business activities and  specifically on finan-

cial innovations. MacKenzie et al. (2012) suggest that by explor-

ing how financial innovations create opportunities and threats for 

investors and transform financial market reactions, we can open 

up new perspectives on financial innovations. Similarly, this will 

offer social groups a specific language with which to articulate 

their concerns about justice in the context of financial markets. 

Therefore, analysis of such Social Machines provides a frame-

work within which we are better able to understand how social 

practices and financialisation processes are constantly changing 

(Smart et al., 2014)  toward further financial integration with 

evolved financial market efficiency (Lo, 2012). Ghose and Yao 

(2011) explain that internet-based markets should reduce transac-

tion costs and create better financial integration. Indeed the Law 

of One Price where the price for a certain stock is the same across 

all markets becomes increasingly questionable as certain stocks 

exist in multiple markets and in different forms: Alsayed and 

McGroarty (2012) show that mispricing of American depository 

receipts incentivises arbitrageurs to trade on discrepancies, which 

leads to market integrations. Moreover, the speed of such a pro-

cess has also been particularly accelerated by high frequency 

trading, but the ever-growing automated algorithm trading pro-

duces many misalignments between “coding and code of con-

ducts” (Lenglet, 2011). Consequently, financialisation and infor-

mation system research needs to examine the unintended and un-

expected outcomes that are beyond that originally intended. The 

flash crash example raised regulation, political and social issue in 

regards to the morality and fairness of algorithmic trading. 

In addition, the rapid expansion of social networks has 

profound implications for the financial system and our society. 

Such social network-based machines include various actors, such 

as institutional investors, public media groups, governments, fi-

nancial professionals, individuals with various social back-

grounds, and business executives (Boussard, 2016) who can ex-

change their opinions at any time and anywhere on any topic. 

However, these Social Machines are embedded in interpersonal 

networks, geographical territories, political views and cultural 

forms (Hertz, 1998; Muniesa, 2014). Taken together, high-speed 

trading, international financial integration and the rise of specula-

tive behaviour have further complicated the global financialisa-

tion process. Sometimes these Social Machines may have a sig-

nificant negative impact on the financial system stability, and 

may result in increased volumes of speculation behaviour. Future 

policy needs to be flexible enough so that it does not hinder inno-

vation, but at the same time regulated sufficiently so that we can 

stabilise potential market vulnerabilities that arise through the 

continual improvement and adoption of these technologies.  Reg-

ulation must be in place to prevent crashes and enforce a fair 

global financial system.  
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Furthermore, as human traders become reliant on ubiq-

uitous available networks, smart mobiles and social network-

based information, this may also lead to financial inequality or 

even social instability and increased speculation.  Such mobile 

technology may increase the dominance of noise traders who 

only have ‘bounded rationality’. Some behaviour finance litera-

ture (e.g., Shiller, 2002) contends that these traders account for 

the extreme volatility observed in financial markets.  The irra-

tionality of these traders in speculative markets increases the risk 

and the cost of speculation,  potentially destabilising the financial 

systems within an increasingly fragmented market.  Further re-

search on Social Machines and financialisation may help frame 

how the financial systems connect multiple markets and individu-

als (Smart et al., 2014, points 2 and 3). Empowered with the goal 

of driving out mispricing, the Social Machine identifies an indi-

vidual’s speculation and irrationality that may lead to market in-

stability.  Attention then turns towards understanding the make-

up of financial markets as Social Machines so that they can be 

regulated properly. The proposed new regulatory directives (Mi-

FID II) will be published and enshrined in national law by Janu-

ary 2017. The proposed new regulatory effects will increase real-

time reporting but, in many cases, implementing such systems 

will be costly, difficult to put in place, and take years for many 

companies to achieve, suggesting that, as yet, “we are not ready” 

(Loi et al., 2015).   

Another consequence of the emergence of Social Ma-

chines is the fragmentation of the trading floor. As Moreno 

Paredes et al. (2014) argue, smart mobile technology may on the 

one hand enhance financial decision-making, but on the other 

hand may worsen the social divide due to the development of 

digital technology.  Technologically deprived people may not be 

able to adopt the constant evolving innovative technology, which 

may have a negative impact on their income. Clearly, such a 

trend will widen the income inequality gap;  such rising inequal-

ity has inevitable profound distributional and welfare conse-

quences for different social groups and compounds the current 

imbalance in the  distribution of technological power among dif-

ferent social groups.  

Overall, social, economic and financial factors have to be em-

bedded in environmental and social welfare actions to address the 

challenges we face, rather than the opposite (Lagoarde-Segot and 

Paranque, 2016). This assertion is also supported by the theory of 

ultra-capital (Cloke, 2013), a social construct and framework of 

how interdisciplinary dialogue can improve our understanding of 

the relationship between asset trading in the globalised digital 

market, and the broader socio-political context. Moreover, regu-

lators themselves face considerable difficulty in implementing 

policy as Social Machine technology advances drive competition 

and market efficiency is adapting over time to the evolution of 

Social Machines. Important questions arise as to whether finance 

technology facilitates or impedes regulation, as policy must be in 

place to protect firms and consumers from financial misconduct. 

Such research questions as illustrated by Clemons et al. (2013) 

will support a better understanding of  the complex nature of in-

novative information technology in financial systems and inform 

government accordingly. This will also help inform the regula-

tory enforcement mechanisms, which becomes a complicated 

multi-faceted initiative in that enforcement is not guaranteed by 

regulatory mandate. The regulatory is increasingly difficult with 

businesses operating in multi-jurisdictional areas and, despite 

rules being put in place, individuals are able to bypass such sys-

tems (Gozman and Currie, 2014).  One potential way to achieve 

enforcement is through whistleblowing whereby financial institu-

tions or individual traders that produce evidence of malpractice 

are richly rewarded. However, even though such systems that 

rely on social ties are dependent on the technology used to trade 

and monitor behaviour, the importance of effective systems for 

whistleblowing among financial traders that enforces anonymity 

and trust is paramount (Lowry et al., 2013). Therefore, regulatory 

compliance is not a simple technology fix; rather it is dependent 

on a multitude of social, legal and operational factors. Social Ma-

chines once again help identify that these regulatory processes 

are not guaranteed but must be enacted by processes.  

8 CONCLUDING REMARKS 

 

This paper highlighted the emerging phenomenon of financial 

Social Machines with particular emphasis on three sample disrup-

tive technologies – automated/high frequency trading, social net-

work analytics and smart mobile technology. We addressed the 

research gap of emerging Social Machine and financialisation 

through critical reflective analysis undertaken in three distinct 

case studies.  We explored the ecology of transaction speed on 

automated trading; financial information extraction using social 

media technologies; and information diffusion and trading deci-

sion-making linked to the use of mobile technology. We analysed 

how financial Social Machines transform various aspects of fi-

nancial market activity, such as increased financial integration, 

transaction velocity, complex information network and specula-

tive behaviour. We also discussed their subsequent impact on so-

ciety, such as social divisions and income inequality, which may 

raise societal concerns and threaten sustainable stability on a 

global scale. 

Our findings demonstrate that these technologies enable 

the formation of financial Social Machines, which integrate the 

innovative high-speed network, social media information, and 

trading decisions of individuals to provide more accurate price 

predictions leading to improved financial market integration. 

However, the race for speed, automation and information extrac-

tion can also have negative consequences for financial systems 

where, in some circumstances, these may reinforce and magnify 

underlying flaws, such as misinformation on social networks or 

volatility from automated trading caused by endogenous effects 

like herding instead of responding impartially and precise re-
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sponses to genuinely new information. The rapid rise in transac-

tion velocity presents an emerging challenge, as future trading 

regulations will need to strike a balance between liquidity and 

stability (Lagorade-Segot, 2015). There is also a need to consider 

the broad range of financial sectors in the context of an inevitable 

globalised digitisation. Financial sectors in general are deeply 

embedded in society globally and so this digitisation has wide so-

cio-political ramifications as well as socio-political constraints.  

Moreover, human traders have become reliant on ubiq-

uitously available mobile internet connectivity. However, such 

mobile technology may actually increase the proportion of noise 

trading. Evidence shows that irrational choices of mobile noise 

traders in spread-betting markets resulted in increased risk and 

higher costs. This – together with the increasing fragmentation of 

markets – could potentially destabilise the financial systems as a 

whole  because increased speculative behaviour will lead to 

greater income inequity between the technologically advantaged 

and technologically disadvantaged individuals. This also raises 

moral questions regarding the alignment of societal expectations 

with business ethics. Consequently, the future research agenda on 

financialisation should be embedded in environmental and social 

welfare to address such challenges. Policy-makers need to keep 

up with the rate of technological change as we move towards a 

symbiotic human-machine financial system. Their policies need 

to be flexible enough so that they do not hinder innovation, but 

they must also ensure that the necessary safeguards are in place, 

e.g., to prohibit machines from operating ungoverned. Policy-

makers must also be aware of potential new problems that could 

arise through technological innovation. They need to anticipate 

emergent risks from the integration and advancement of these 

technologies and plan for their arrival. 
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