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Abstract

Automated trading system (ATS) is a computer
program that combines different trading rules to find
optimal trading opportunities. The objects of ATS,
which are financial assets, need evaluation because
that is of great significance for stakeholders and
market orders. From the perspectives of dealers,
agents, external environment, and objects themselves,
this study explored factors in evaluating and choosing
the object of ATS. Based on design science research
(DSR), we presented a preliminary evaluation
framework and conducted semi-structured interviews
with twelve trading participants engaged in different
occupations. By analyzing the data collected, we
validated eight factors from literatures and found four
new factors and fifty-four sub-factors. Additionally,
this paper developed a relationship model of factors.
The results could be used in future work to explore and
validate more evaluation factors by using data mining.

1. Introduction

During the development of smart city facilitated by
information and communication technology (ICT),
automated control processes with less human
intervention have been established. It is involved in the
fields of finance, transportation, medical treatment and
environment, etc. [1]. Via application of machine
learning algorithms, automated trading system (ATS),
which is closely related to residents’ lives based on
smart city, leads to better trading performance
significantly compared to the considered benchmarks
[2]. With this system, different data sources are
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monitored, human traders are also notified of the trade
at the optimal time [3]. The object of ATS refers to the
target of the rights and obligations of the dealers,
namely financial assets which need evaluation for
protecting the interests of stakeholders. As a result, we
tend to have a deeper understanding of the object of
ATS.

The evaluation of automated trading has already
been studied by quantities of researchers. However,
rather than the evaluation of the object, previous
researches focused more on the construction and
evaluation of a specific trading system or a trading
strategy. Lots of them focus on the study of evaluation
to the effectiveness of an asset trading system [4].
Besides, several optimizing strategies of portfolios
have been proposed and evaluated [5]. Some factors
have been frequently used to evaluate automated
trading strategies like risk and return. The market
impacts are also supposed to be considered [6].
Evaluating and choosing an object requires a trade-off
among various factors. Nevertheless, previous
researches have paid little attention to the evaluation
factors of the object of the system. Furthermore, with
the acceleration of automation, it is necessary to
develop a relationship model for the factors as the basis
of evaluation index system which will help safeguard
the interests of stakeholders. In an automated
environment, the evaluation is also endowed with new
features, varying from traditional one in financial
markets which lack of intelligent characteristics [7].
Therefore, our study aims to explore evaluated factors
for the object as the basis of evaluation index system.

The remainder of this paper is organized as follows:
In this paper, Section 2 will provide the literature
review, followed by research method in Section 3. In
Section 4, data collection will be presented. Then we
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will analyze the results in Section 5 and have further
discussion in Section 6. The final section will reveal
the conclusion, limitation and put forward suggestions
for future evaluation work.

2. Background

2.1. Automated trading system (ATS)

Along with the development of technologies and
financial markets, the transaction method has gone
through from the traditional method to on-line trading
and to automated trading.
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Figure 1. The process of automated trading

ATS, also referred to mechanical trading system or
algorithmic trading system, provides a platform for
traders to customize transaction rules according to
specific requirements [6]. As is shown in Figure 1,
through machine learning algorithms, the transaction
process can be automatically executed via computers.
The algorithm sets of rules are based on timing, price,
quantity or any other mathematical model [2]. Many
different technical indicators can be used to define
entry and exit points. Some platforms provide
intelligent guides to allow users to select and combine
a set of rules with them for trades. Traders and
investors can turn precise entry, exit and money
management rules into the systems which allow
computers to execute and monitor the trades. Once the
rules are established, the computer will intelligently
search for trading opportunities according to customer
rules and algorithm trading strategies. It will also
prepare to automatically generate the order that
minimizes the loss [8].

The method for automated trading has been widely
applied since early 1990s. Sorts of platform emerges

such as Zulu Trade Platform, MetaTrader4, AvaTrade
Aurotrader Platform, etc. Based on ATS, many
researchers have presented stock prediction models.
For example, a stock prediction model, which based on
Evolutionary computation (EC), is able to use three
analytical method categories involving fundamental
analysis, technical analysis, and blending analysis [9].
The application of prediction models can help to find
explicit trading rules.

ATS eliminates transaction barriers in traditional
markets [3] and reduces the cost of establishing a new
trading system, thus making it easier for new entrants
to enter the market. At the same time, market data can
be transmitted quickly. In addition, the number of
participants will increase, which also promotes the
development of trade.

2.2. The object of ATS

The object of ATS is the target of the rights and
obligations of the dealer, namely financial assets.
Financial assets is a general term for all financial
instruments that can be traded in organized financial
markets, with realistic prices and future valuation. [10].
Financial assets involve cash, equity instruments of
another equity, a contractual right to receive a financial
asset from another entity, a contractual right to
exchange financial assets or liabilities. In addition to
stocks and receivables, the above definition comprises
financial derivatives, bonds, deposits and equity stakes
[11]. Furthermore, in order to ensure a certain level of
profit and to minimize the risk, these financial assets
need to be matched reasonably [12]. Portfolios refer to
the proper matching of all kinds of stocks, bonds, cash
and real estate. Through scientific analysis and
evaluation, it can help to achieve better performance.

2.3. Evaluation factors

2.3.1. Evaluation factors for general products.
Though there are various products, they can be
classified into different categories according to their
characteristics. In this case people establish a set of
assessments to determine which product from the same
category is better worth buying. The completeness and
comprehensiveness of the set of assessments will have
a great impact on customers’ buying behavior. In
previous researches, the measure of product
performance level success, firm level success and
customer level success are recommended for the
assessment of products [13]. In other word, when
evaluating and choosing general product, factors
related to customers, products and firms need to be
considered at least.
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2.3.2. Evaluation factors for financial assets. When
evaluating financial assets, risk and return are
considered as fundamental evaluation factors. They are
related to the objects of financial trading and usually
used for decision making in stock or bond trading.
However, according to Fama et al. [14], the evaluation
of the object is based on different kinds of variables
including maturity, default risks, firm size, book-to-
market equity, and an overall market factor. Therefore,
apart from factors of the three aspects mentioned in the
part of general products, the external environment
factors should also be taken into account when
evaluating or selecting financial assets. For example,
the framework, which put forward by Cadoni et al. [15]
for evaluating the risk level of pension fund portfolios,
is based on market indexes.

2.3.3. Evaluation factors for the object of ATS. As
we mentioned above, the objects of ATS are financial
assets which are special products. Considering
evaluation factors for general products and financial
instruments, we need to focus on four aspects including
customers, products, firms and the external
environment. What can’t be ignored is that the
stakeholders vary in different industries. Therefore,
together with the particularity of stakeholders in
automated trading, aspects related to dealers, objects of
transaction, automated trading agents, external
environment relatively, need to be taken into account
accordingly. The dealers can be all the owners of assets,
including individuals and financial institutions such as
banks, the stock exchange financial institutions, trust
and investment companies, etc. [16]. The automated
trading agents are operating companies of ATS.
Additionally, the external environment factors which
are  macro-variables involving  macroeconomic
environment, economic construction level and social
level [15]. After exploring the scope of the impact
factors of the objects, we attempted to excavate main
factors based on the four aspects. By searching
references in previous research, we finally extracted
the following factors:

Trust could be considered as a dealer factor. Trust
or corporate trust is a large group of business interests
with significant market power, which may be
embodied as a corporation or as a group of
corporations that cooperate with one another in various
ways. Trust is identified as one of the key factors when
people trade with each other [17]. One will never buy a
product without trusting its quality. Moreover, trust
plays a crucial role in technology adoption [18].

Technology, which is an automated trading agent
factor, has penetrated throughout all sorts of industries
including trading [19]. Advanced technology can

improve firm performance to a great extent. Plus, firms
can also improve their products’ quality to get higher
profits by developing technologies.

Reputation, an automated trading agent factor,
plays an important role especially in online trading.
Information such as transactions’ histories and
previous customers’ comments are offered to help
users make decisions through their trust on the
company or company’s reputation [18] [20].

Risk is a factor related to the object of transaction.
It exists everywhere and often coexists with benefits.
Consumers measure risk and return to determine their
purchasing behavior [21]. When people trade, they
usually measure the relationship between risk and
return. Some people will take high risk for high returns,
while others will accept low benefits in order to avoid
risks. In general, people will determine their trading
behavior according to their perceptions of risks and
returns [5] [22].

Market mechanism could be regarded as an
external environment factor. The market mechanism is
a way of accumulating supply and demand for
participants and determining a price in the market [6].
Costumers will change their purchasing behaviors
when market mechanism changes [23].

Regulation could be considered as an external
environment factor. The government will play a
regulatory role in the financial sector, which will help
to maintain healthy social transactions [24] [25].

Network externalities, as an external environment
factor, refers to the phenomenon that value of a
product increases with a large installed base of users
[26]. With the development of technology, network
externalities also show impact on the object of ATS
[27] [28].

3. Methods

Considering the approach used in other similar
studies [29], design science research [30] was chosen
as the research methodology. Design science research
(DSR) method is a process of solving problems [31],
which consists of 6 steps including problem
recognition and incentive, target recognition, design,
presentation, evaluation and communication feedback
[32] [33]. In this field, researchers focus on specific
problems and provide feasible solutions to the problem.
[34]. When DSR is used for research, from design to
evaluation, it can always be combined with in-depth
interview verification to draw a conclusion [35] [36].

According to the question talked about in this
research, we need to establish a preliminary framework
for object evaluation. The framework is supposed to be
augmented and validated by data that collected. Then
we also need to find out the relationship among factors
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that have been excavated in the process. The research
idea is corresponded to previous researches. Thus, it is
reasonable and applicable to choose a combination of
DSR and in-depth interview method. In practice, we
firstly used the DSR method to find some basic factors
from literatures. Secondly, we conduct in-depth
interviews for data collecting. The method of interview
research is frequently used for collecting qualitative
data. Based on the first level factors and the scope that
are screened out from relevant literatures, we designed
the outline of interview. Finally, twelve participants of
automated trading were interviewed, and the data
collected were transcribed, coded and analyzed.

4. Data collection

For the interview data, the code used was Ik (k
refers to the numbers of different interviewees). These
interviewees, who are all users of ATS and engaged in
various industries, are between the age of 21 and 50.
They include: Bank practitioner (I1, 13, Female),
Government employee (12, Male), Internet practitioner
(14, 16, Male), Graduate student of accounting major
(15, Female), Professor of Finance and trade (17,
Female), Insurance Practitioner (18, Male), Senior
investor (19, 110, Male), Securities practitioner (111,
Female), Professor of Computer (112, Male). During
the interview, we focused on the dealer, the automated
trading agent, the object of transaction, the external
environment and the impact of the factors of these four
aspects on the object of ATS. The data collected will
show interviewees’ opinions on what factors would
influence object selection.

5. Results

5.1. Eight evaluation factors

The eight evaluation factors precipitated from the
literature are validated in the semi-structure interview.
Furthermore, in order to dig out sub-factors associated
with factors existed in the available level, we analyzed
the initial coding results of interview data using
qualitative methods. In this section, we selected the
critical statements and extracted keywords from them.
Then, we classified the keywords for refining sub-
factors and drew conclusions. Our analysis results of
each factor mentioned above are as follows.

Evidence of risk and its sub-factors are analyzed
from interviewees and are listed in Table 1. A direct
link between risk and profitability is existed in the
automated environment. We find out six sub-factors
which have been frequently indicated in the interview.
Four of them are deeply associated with the system,

especially for decision-making and asset operation
which are influenced by data source, algorithm and so
on.

Table 1. Comments example for risk

Sub-factor  |Comments Example
Liquidit [16] I couldn’t take too much financial
Rigk y risk, so | bought short-term financial

products to avoid it.

Market Risk |[13] The market is unpredictable.

[14] Whether the machine is trained
Operational |enough to make it a mature product is a

Risk significant factor to measure whether it
can be put into use.
Risk The Risk of [14] Most peoplg will choose the funds
Decision moderately profitable, and then take on
; the risks that they can hold. The
Making .
standard varies from person to person.
[17] Whether the management of the
Issuer Risk  |whole organization is standardized? All
of these involve high risks.
Information

[16] If the database leaks, it's all over.

Security Risk

Evidence of return and its sub-factors are analyzed
from interviewees and are listed in Table 2. Traders are
involved in the automated trading process for earning
or hedging. As is mentioned by interviewees, since
different objects are faced with different kinds of risk,
the characteristics of an asset need to be considered in
evaluation. Nevertheless, three other factors, as shown
in Table 2, are also frequently mentioned. Particularly,
there is an advantage of automated trading strategies in
risk-matching and product recommendation, which
may raise the expected rates of return.

Table 2. Comments example for return
Sub-factor  |Comments Example

[14] The higher the risk, the greater the
profit. [13] It needs to be cashed in
time.

Historical [12] I would consider its historical
Performance |evaluation.

Asset
Characteristic

Return Expected [13] Recommending products through
R P risk matching is a relatively safe way
eturn -
of managing money.
Periodic [16] There are some financial products
Income that are profitable every day.

Evidence of technology and its sub-factors are
analyzed from interviewees and are listed in Table 3.
Technology brings big changes to evaluation methods,
since it helps users to formulate their trading strategies,
aimed at bringing about dividends. During our research,
interviewees presented many technical factors that
needed to be concerned from different perspectives, as
shown in Table 3. Among them, questions related to
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data are indicated repeatedly, which is worthy of
attention in future work.

Table 3. Comments example for technology

mentioned that the cognition and emotion of
interviewees are associated with technical factors.
Most of interviewees mention that it is not technology
itself but the benefits influenced by the development of
technology that attract their attention.

Table 5. Comments example for trust

Sub-factor |Comments Example
[14] As a system, what do you have to
Benefit convince people? The answer must be

benefits.

[12] Getting data should be automatic
rather than rigid.

[12] Consumers are concerned about

Convenience

Utility Value

your product. If the products you launch
are not suitable for this market, you will
not be successful.

Trust |Perceived

Security

[17] They should pay more attention to
the security of high-tech and online

Sub-factor |Comments Example
Data [112] The data services among
Acquisition |various agencies have gaps in
and detail. Furthermore, there is also
Processing |a big gap in the algorithm details.
[19] The accuracy and timeliness
System of real-time transactions are very
Maturity important for the whole
transaction.

Technology [16] For example, there will be
R&]P Team more people willing to believe in
Performance such a team like Google.

[17] The government has
gradually suppressed illegal
Technology |institutions. In addition, the
Compliance |platform should pay more
attention to the security of high-
tech and online funds.

Evidence of reputation and its sub-factors are
analyzed from interviewees and are listed in Table 4.
Reputation of agents is built through interactions with
traders [18] in an automated environment, which is

concerned to be one of the factors for product choosing.

These factors will promote reputation. Trust is another
filed influenced by these factors.

Table 4. Comments example for reputation

funds.

[16] If the time-effectiveness and
Dependency [breadth of information are guaranteed,
more people will rely on this.

[16] There are some financial products
that are profitable every day. Customer
have fun with these cool products.

[14] If the product fails to achieve its
expected function, it is not a good
product.

Enjoyment

Expectation

Sub-factor |Comments Example
Social [14] Public relation is also important
Capacity |for goodwill.
Word-of-  [[11] Reputation and word of mouth
Mouth influence trust.
Long-Term [15] I may still believe in things that
Brand are tested by time. [11] Old brands
Effect ' )
Reputation||normation [14] The information disclosed by
- good reputation companies is real
Disclosure .
and effective.
[16] To enhance trust, the first thing
Quality needed to do is to ensure the
product quality.
. [18] One of the factors that can be
Operating o - .
o raised is the time of company's
Condition )
capital use.

Evidence of market mechanism and its sub-factors
are analyzed from interviewees and are listed in Table
6. In this section, there are a few sub-factors which
have been mentioned a lot by interviewees. Based on
these sub-factors, the completeness of the market can
be judged, thus affecting the evaluation of the tradable
objects. In an efficient market, the information related
to trading is quickly reflected in the market price,
which has a great effect on the validity of the trader's
decisions. In the intelligent environment, the
interaction between market mechanism and market
tools vary from the traditional trading market.

Table 6. Comments example for market
mechanism

Evidence of trust and its sub-factors are analyzed
from interviewees and are listed in Table 5. Trust is a
shared essential factor for the evaluation at each stage
of trading process. We extracted key information and
refined seven sub-factors. Some of them are cognitive
sub-factors, while others are affective sub-factors.
Furthermore, they will then have influence on the
behavioral intention of traders [17]. It is worth

Sub-factor |Comments Example
[15] Products must be adjusted
Market -
: according to the market feedback
Reaction . L
or national policies.
Market [14] Effective markets and these
Market - Prioritizin market tools are mutually
Mechanism 9 reinforcing relationships.
[18] The main factors are whether
Market the government recognizes the
Recognition |participation of investors and the
degree of recognition.
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Assets [16] Funds will be concentrated in
Concentrati |the hands of a few people and
on Level unfair situations will arise.

Evidence of regulation and its sub-factors are
analyzed from interviewees and are listed in Table 7.
When it comes to regulation, six main sub-factors are
frequently mentioned. Trading is a profit-oriented
behavior, so it must be regulated by government and its
agencies at the same time. Thus, it is necessary to find
a balance point between compliance and profitability.
Meanwhile, agencies can effectively grasp more
profitable opportunities, even obtaining official support
by mastering the direction of policies and responding
to them accurately. Aside from that, it is worth noting
that whether the development of technology will affect
fairness of trading, for some agencies dominating
market share.

Table 7. Comments example for regulation

[13] The price can be higher if
there was more money.

Stock Price |[110] The value should be
determined by its own stock
price.

[141t will function when more
people use it. [16] It is necessary
for your server to keep stable.
[19] Automated trading platform
can be influenced by the
involvement of customer.

Network
Externalities|Functional
Development

Customer
Involvement

Sub-factor ~ |Comments Example

[12] Platforms, companies need to
be endorsed by government
agencies.

Qualification
IAuthentication

The [12] Sometimes, they can make a
Legitimacy of |profit only if they speculation

5.2. New factors and sub-factors

In this section, we excavate four new factors and
their sub-factors according to the in-depth interview.

Evidence of cost and its sub-factors are analyzed
from interviewees and are listed in Table 9. According
to Geva et al. [4], transaction cost refers to cost of
buying and selling stocks. However, in our research,
apart from transaction cost, interviewees present
another kind of cost, production costs [33], specifically,
R&D costs, to better evaluate the object. From traders’
perspective, the amount of transaction cost can
influence their purchasing decision. While from
agents’ standpoint, the existence of R&D costs may

promote company values.

Evidence of network externalities and its sub-
factors are analyzed from interviewees and are listed in
Table 8. According to the data from interview

transcripts, we find three frequent-indicated sub-factors.

As more people get involved in automated trading,
functions of the systems can be developed for more
profits, existing problems can easily be found and
solved, too. In addition, the increase of capital will
push up the stock price. Investors expect for an active
market, but once price varies greatly, the risk will
become sharp, which will affect market orders as well
as the product. The whole process is based on customer
involvement.

Table 8. Comments example for network
externalities

|Sub-factor  [Comments Example

Return within the policy context. impact on technology research and development
[18] It's a very strict investigation. directly.
Product | lick followi
_|compliance For_ example, one-click following
Regulation up is not allowed before. Table 9. Comments example for cost
_ _ [16] More and more people are - Sub-factor |Comments Example
Oligarchic  willing to use your products which [112] If there is no benefit, there is no
Tendencies  jare probably things affect market R&D Costs | motivation to upgrade this intelligent
fairness. system
i ici Cost 3 : i -
_ [15] Response national policies and Transaction |12 1t is not very bad if you invest little,
Policy the country will give you a lot of Cost if not, they will charge for a large
Response discounts which can help to amount of transaction fee.

Evidence of software design and its sub-factors are
analyzed from interviewees and are listed in Table 10.
Software is a carrier of publish/subscribe
communication [8] in ATS. During the interview,
statements associated with software design are
indicated frequently as well. Furthermore, four main
sub-factors are in relation to this first level factor.
Problems with complexity are highly regarded, both in
software operation, and in interface design.
Additionally, low-quality content, such as comments
from non-professional users, could affect the customer
experience negatively.

Table 10. Comments example for software
design

Sub-factor |Comments Example

Software | Information |[I1] | would rather not to see them
Design | Quality if the information quality of the
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user evaluation is not good.
Interface [16] The interface design is too
Designs complicated.

. [16] How to tell investors what
Operation |y financial product are and how
Complexity | operate in a simple way?

[16] How to involve them into this
User- platform and to make them more
Fri . likely to see your products? You
riendliness . .
should design a process like the
notice task in the game.

Evidence of marketing and its sub-factors are
analyzed from interviewees and are listed in Table 11.
Marketing is supposed to be taken into consideration
when talking about financial markets [38]. According
to the data analysis of transcripts, five sub-factors are
related to marketing. In an automated environment, we
should also pay more attention to previous marketing
tactics. Meanwhile, artificial intelligence will bring
product introductions and diversification more
opportunities. Furthermore, it focuses on
personalization and customization. According to
interviewees, those aspects related to changes of
marketing tactics driven by innovation are note-worthy
for evaluation.

Table 11. Comments example for marketing

Sub-factor Comments Example
[11] There is minimum
investment for many products.
Positioning But probably, I don’t have

much money that time.

[12] There are so much

The Product  |financial products. In addition,
Diversification | they need to be classified by
different level.

Marketing [16] How to involve them into
Product this platform and to make them
Introductions | more likely to see your

products?
. [11] There are some discounts
Promotion if you log in.
[12] First, the image of the
Branding product and your brand is

primary concern.

Evidence of service and its sub-factors are analyzed
from interviewees and are listed in Table 12. Service
problems should also be considered for the evaluation
[37]. According to the data analysis of transcripts, four
sub-factors are frequently noted. In automated trading
process, customers have little awareness on the
application of the platform technology. In addition, it
can be a question for a virtual product to perfect the
after service. Those aspects will lead to different

performances of agents, which are concerns in
evaluation process.

Table 12. Comments example for service

Sub-factor Comments Example

[12] | need communication and
after service. [18] It is necessary to
Communication | make investors understand the
operation and profit status of
agents.

After Service [12] There can be some regular

Service return visits.
Punctuality [12] Keep your word ar)d offer
return to investors on time.
[12] You need to provide
Service continuous service, instead of
Duration forgetting your users once they
invest product.
6. Discussion

According to the data collected, new evaluation
factors for the object of ATS can also be parts of the
four aspects we mentioned above, corresponding to
traditional trading. There is also something different
between factors of automated trading and traditional
ones. Especially for sub-factors, rather than financial
index, they are more relevant to intelligent
characteristics.

Apart from questions based on the factors, the
interviewees talked a lot in the part of open questions.
By analyzing the data, we found that, in addition to
sub-factors associated with new main factors,
interviewees also presented their potential relationships
with previous points. Furthermore, there are possible
causal relationships between these factors. In this part,
the high frequency factors include service,
communication, cost, transaction cost, marketing and
the product diversification which are new factors and
their sub-factors. Some factors from literatures and
their sub-factors were also indicated frequently. They
are technology, technology compliance, return, and
periodic income. In addition, from the part of the
factors-based questions, we can find the linkages
among other factors indicated by interviewees. In
Figure 2, we integrated these elemental observations
showing the linkages based on the same dimension or
different ones. Specifically, as we presented in section
2, we classified the whole factors into four aspects.
Cost, return and risk are objects of transaction factors.
Service, marketing, technology, software design and
reputation are automated trading agent factors. Market
mechanism, regulation and network externalities are
external environment factors. Additionally, trust is a
dealer factor. In this figure, each “big bubble”
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represents a collection of factors based on the same
dimension, which includes main factors and their sub-
factors. In essence, those sub-factors are antecedent
factors. Each “small bubble” represents a concept
emergent from interviewees. In addition, each
“arrowed line” shows an observed linkage based on
different dimensions. The arrows point to several
“dependent variables” or results, representing that
object evaluation in this aspect need to consider the
influence from “independent variables” or reasons.

More notably, it could be found from this figure
that factors related to technology have multiple
relations with other factors. It is shown that in ATS,
the evaluation for a tradable object needs to be adjusted
in this direction since it is influenced by intelligent
factors from every aspect. Additionally, these
interpretations to key statements and linkages among
factors from interviewees are tentative findings
requiring further investigation to determine more
accurately.

‘ Service
Punctuality ]
R&D Historical Duration
Costs P lf = Expected  perjodic Produc.t
erformance Rt Income Positioning Introductio:

Cost Asset A ) |
- Chaactanistio After Marketing Promou&n
Transaction Communication Service

Cost The p_mdi?‘ Branding —
Diversification
Liquidity
Iss.uer Risk Market Data Acquisition ang ‘
Risk ) Risk Processing
M P Risk < - R&D Team
Fieaation A OP;‘; a]’(“’" Utility _ Performance
Security 2k Value Enjoyment = System Technology
: The Risk of maturity i
Risk - R Compliance
Decision Making Benefit c -
y onvenience
Trust Operation Interface
Market Perceived Complexity Design
Reaction Security
I.\/Ia.rl.(e.t Expectation  Dependency Sone
Prioritizing Design
Mark.eF Assets User-
Recognition Concentration Level Information ' ;e dlines
1 Quality
Qualification Oli arclfic DFunlctlonal . Quality Word-of-Mputh
Authentication Tendencies Stock EEe OF en Lone-T
= ) Price Networ Operation A ong-’erm
The legitimacy of Regulation Extemahnes Condition Brand Effect
Return Reputation b as—
- Customer <
Product Polidy Involvement
Compliance Respohise Social Capacity Information
Disclosure

Figure 2. Integrated mapping of evaluation factors

Due to the limitation of previous researches, we
chose to conduct in-depth interviews rather than
literature resource integration alone. We verified the
eight factors found in literatures and succeeded in
releasing four new factors form the interview. In
addition, fifty-four sub-factors have been excavated
with a deeper depth.

Theoretically, to fill the research gap, this study
establishes an evaluation framework for the object of
ATS. Also, this study digs out various main factors
and sub-factors to augment the framework which can
be the basis of evaluation index system. As a result,

7. Conclusion and future research

7.1. Conclusion

Smart city, as the precursor of intelligent
economy, cannot be ignored in financial field. ATS,
based on machine learning algorithms, emerges as
times requires. To lay the foundation for helping
develop the evaluation index system, we have studied
the factors that affect objects in automated trading.
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this research provides a new viewpoint for the
evaluation of financial assets in the environment of
automated trading and contributes to the research of
ATS.

Practically, for the evaluation industry, this study
is conducive to protecting the interests of
stakeholders and promoting the standardization of
market orders. For trading, this study can also
promote its development to a certain extent.

Nonetheless, this research still has some
limitations. The conclusion is only from the limited
sample of the interview. Additionally, the study did
not fully excavate the evaluation factors for the
object of ATS, thus it cannot avoid the omission of
the factors. There is also a limitation that the factors
are mainly from interviewees. The correlation among
factors has not been accurately verified. In addition,
the factors only rely on qualitative methods rather
than mixed method. Plus, ultimately it only forms a
prototype without forming a complete index system.
In the in-depth interview, we have collected twelve
interview samples, although it involves investors
from different industries, but the size and scope of
the sample are both limited. We are looking forward
to taking research on more stakeholders in the future.

7.2. Future research

Based on the preliminary framework that we have
designed for the object evaluation, and a range of
evaluation factors, we suggest designing the
evaluation index system from four aspects in future
work. These aspects are placed in the framework in
Figure 3.

In the future, we plan to design a questionnaire to

validate the linkages of factors proposed in this paper.

We also expect to replicate a similar setting with
comparable groups of stakeholders. Furthermore, we
envision crawling pages of textual-news data and
other related content. We propose to use big data
mining approaches to leverage a large number of
heterogeneous data [4] for validating what we
proposed. Moreover, we will find out more
evaluation factors to complete the relationship model
and evaluation framework. Since we anticipate to
aggregate findings across a wider range of instances,
more effective sample data will be involved in the
future work. In this study, we envision the future
work of constructing a three-level-index evaluating
model and calculate the corresponding objective
weight of each indicator based on entropy.

Evaluation
Framework
I

L
b sy Environment
—
———— Market

T Risk achanie
‘ Trust ‘ ‘ Technology “7 _Mechanism
; ‘ Return Regulation
Reputation ‘ . \ :
: ‘ Cost Network
Marketing ‘ A——

Externalities

' Software Design
i Service

Figure 3. Evaluation framework for the
object of ATS
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