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ABSTRACT

With the advance of technology, foreign exchange trading, known as forex or FX trading, has
been conducted electronically using the Internet. Forex traders were using technical analysis
to project the best price when buying or selling currencies, and by using the technical analysis
tools, they have created their own trading system. Forex traders need to make consistent
profitability in the long term to sustain in the forex market, therefore a good trading system is
vital. In order to evaluate their trading system performance, forex traders can use the
backtesting and forward testing methods. However, these two methods took a long time to
perform and did not provide the exact benchmark quality of the trading system. This paper
describes how Van K Tharp Expectancy Theory was applied in the development of the Trader
Hub System (THS) to evaluate forex trading systems quality. By using the system development
life cycle (SDLC) methodology, four phases have been undertaken, which were requirements
gathering, requirements analysis, system design, and system development. The outcome is a
system that can easily evaluate forex trading system performance; thus, it may help retail forex
traders in Malaysia to do technical analysis on their foreign exchange pairs.
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1. Introduction

The world’s largest financial market for currencies trading is the online foreign exchange
market or Forex (FX) (Moeeni & Tayebi, 2018). In April 2016, the average daily volume of
forex trading reached $5.1 trillion per day (Triennial Central Bank Survey, 2016). Retail foreign
exchange trading is a small chunk of the larger market of foreign exchange where an individual
or small organization speculating on the exchange rate between different currencies available.
The profit is made from differences between the exchange rates. A retail forex trader is an
individual who trades the forex market through a forex broker using forex platforms such as
MT4, CTrade, and others (Dolan, 2011). Forex traders use backtesting and forward testing
method to test their trading systems performance (Pardo, 2008). Backtesting and forward
testing are needed in order to determine whether the system is profitable in the long run or not.
A profitable system in the long run is important to make sure forex traders do not gamble or
risk all of their capital money in the forex trading industry (Tharp, 1998). Backtesting can be
referred to using historical data to test the trading system performance during the time period,
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which has been specified (Neely & Weller, 2011). Technicians, a term referred to persons using
technical analysis to project the price, regularly use the backtest method, which by then they
test on the past data (Neely & Weller, 2011). This particular approach also gives traders
valuable information regarding trading account and provide certain data such as total profit,
loss, etc. As for forward testing, the approach allows performance testing in a simulation of
actual trading and involves the logic of the trading system in a live market environment by
which is also called 'paper trading' (Folger, 2012).

The current practice of backtesting, focuses on the trading system averaged profit and
loss ratio (Stokes, 2008). The vital potential and viability of a trading system cannot be justified
by just using the average of historical data over several periods of time (Stokes, 2008). This is
because the market has limited value for a short-term trader and backtesting does not consider
the market having varying conditions from good to bad (Pardo, 2008). On the other hand, the
forward testing method needs to be run in real and current market conditions, where it
consumed time to collect the data. Stokes (2008) recommended doing forward testing for at
least 2 or 4 weeks and this clearly indicates it takes a long time in order to test the system.
Another approach in analysing the performance of a trading system is proposed through this
research, which is using Van K Tharp formula of positive expectancy. The theory of Van K
Tharp and the development of the Trader Hub System (THS) prototype will be explained in
further details in the following sections.

2. Forex Market Analysis and Trading

A forex market operates through an electronic network of banks, corporations, and individuals
trading one currency for another (Amiri et al., 2009). Since the forex market is not centralized,
it creates a tiered structure that separates the different participants in the market (Poon et al.,
2014). As shown in Figure 1, the top of the hierarchy is known as the ‘interbank market’ or
‘interdealer market’” where the trades transaction is done directly between the world’s largest
banks, followed by medium-sized and small banks. The next tier involves smaller organizations
outside of the banks which include retail market makers, retail ECNs, hedge funds and
commercial companies. And the last tier is the retail forex traders who are responsible for a
majority of the trading volume.

Forex Market Hierarchy

Major Banks

Medium-sized and Small Banks

Retail Market Hegge funds e:nd
Makers ommercia
Companies

[ Retail Traders

Figure 1: Forex Market Hierarchy (Source: Poon et al., 2014)
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Retail forex traders use trading system to help them run and manage their forex trade.
The trading systems deploy different kinds of market analysis techniques to predict the
movement of prices and help traders make their moves. There are varieties of market analysis
techniques available such as fundamental analysis and technical analysis.

In order to perform fundamental analysis, factors such as interest rates, trade laws,
economic news and natural/geopolitical events are considered as influencers in the forex market
(Shariyah Review Bureau, 2018). Forex traders highly value this information; how it affects
the future movement of the country’s interest rate becomes the de facto of their decisions.

On the other hand, technical analysis is a method of predicting the movements of the
price and future market trends by examining what has occurred in the past using charts (Amiri
et al., 2009). The chart provides clues on the levels of supply and demand based on the
movements of prices’ actions, thus giving indications to the forex investors on deciding their
movements either to sell or buy.

A good trading system is one that can make good predictions based on the price
movements by using proper market analysis techniques, and this increases the potential success
of forex traders in making money (Pardo, 2008). Therefore, in sustaining long-term gain, a
forex trader needs to measure the performance of his or her trading system. The trading system
needs to be tested in order to know its capabilities in the real market conditions. There are two
ways to test the trading system, which are backtesting and forward testing. In backtesting, a
trader will choose the trading system or strategy that she or he will use then run the system
through a database of historical data to see whether that system or strategy will make money
(Logue, 2014). Traders can calculate the average results and performance of the trading system
as performed during the period through the trading account. The result from backtesting will
provide information on the return, volatility, and win-loss ratios (Logue, 2014). Whereas in
forward testing, a simulation of actual trading is performed and involved following the logic of
the trading system and it is traded in the live market (Folger, 2012). To do forward testing, a
forex trader can use retail forex trading platforms such as MetaTrader 4 which offer dummy or
demo accounts to start trading in the live market environment. After reviewing the trading
system testing methods, it is found that both methods had their own weaknesses. Backtesting
method can only provide a certain data for the trading system through the trading account such
as return, win-loss ratios, and volatility and it does not provide the exact score of the trading
system's quality. Whereas the forward testing method needs a long time to perform as it needs
to run on the real market, and this will be a waste of time for forex traders.

A trading system needs to be measured or evaluated for financial gain. If a trading system
is not properly tested, it will lead to problems such as financial loss, losses of hundreds of labour
hours, frustration, and disappointment. Thus, by evaluating the trading system, these losses
could be avoided (Pardo, 2008).

3. Van K Tharp Model of the Expected Value and Positive Expectancy

There are two methods that can be used to evaluate trading systems which are the Sharpe Ratio
and the Expected Value and Positive Expectancy method.

3.1 Sharpe Ratio

Sharpe Ratio is referred to as a measure of risk-adjusted performance (Simons, 1998). It was
introduced by William Forsyth Sharpe in 1966. Sharpe Ratio is also known as the Sharpe index,
the Sharpe measure, and the reward-to-variability ratio. It is a method to examine the
performance of a portfolio of investment by examining and adjusting the risk. The ratio
measures the excess return (also known as risk premium) divide by per unit of standard
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deviation in trading strategy or investment asset, where this standard deviation was referred to
as risk (Jani & Jain, 2014), as shown in Equation 1 below.

T —T'f
e g
p

where:

1, = Expected portfolio return
re= Risk free rate
op = portfolio standard deviation

Excess return is the numerator, where the expected portfolio’s return minus the risk-free
rate. Expected portfolio return means the average portfolio or trading strategy return over the
sample period, where the standard deviation is based on the sample period (Kothari & Warner,
1997). While risk-free rate as explained by Simons (1998) referred to return on completely safe
and liquid investment which is available, where usually it can be considered as the rate on 90-
days treasury bills or government bond. If there is no risk-free rate or simply no trust in the
government bond rate, the formula in Equation 2 below can be used (Damodaran, 2016).

Risk Free Rate = Expected Inflation in Currency + Expected Real Interest Rate 2)

Damodaran (2016) stated that the expected real interest rate can be set to real growth in
the economy. Sharpe Ratio is based on the trade-off between return and risk. A high outcome
of the Sharpe Ratio concluded that the fund or investment delivers a lot of returns for its level
of volatility. The higher the Sharpe Ratio means that the particular investment portfolio will be
better. Sharpe Ratio acted as a measure as it is a good guide to investment decisions but only
in a limited set of circumstances, such as when investors put all their money into one diversified
fund or invest in the risk-free assets.

3.2 Expected Value and Positive Expectancy

Expected Value is a value produced for a given investment in the future. It gives an average of
the expected value investment will gain in the future, considering a number of trades. According
to Lorenzo (2012), the expected value or average is calculated by multiplying each event for its
probability and thus, is summed up over all possible events.

Expectancy value is how much profit a trader can expect to make on the average per
dollar, over a number of trades (Tharp, 1998). To calculate the expectancy value, a formula as
in Equation 3 is used.

Expectancy = (PW * AW) — (PL * AL) 3)

From the formula above, PW is the probability or percentage of winning trades, PL is
probability or percentage of loss trades, AW is the average of winning trades, and AL is the
average of loss trades. Tharp (2009) elaborated, expectancy or mean of R-multiple tell the trader
what they can expect from their trading system on average over many trades in term of R. R
means the initial risk in a trade and R-Multiple refer to the profits and losses expressed as a
ratio of the initial risk.
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Table 1: Expressing Profit/Loss as R-Multiples

Trades No. | Profit or loss | R-Multiple
1 $1000 1.73R
2 $2,877 4.98R
3 ($157) -0.27R
4 $342 0.59R
5 $1,234 2.13R
6 $858 1.48R
7 ($1,143) -1.70R
8 ($432) -0.75R

Table 1 shows an example of how to calculate R-Multiple. As explained earlier, R is an
initial risk, but since there is no initial risk mentioned in the table above, Tharp (2009) also
suggested to use the average loss. There are 3 losses here which are $157, $1,143, and $432,
where the average is $577.33. To calculate R-Multiple simply divide each of the profit or loss
trade from the initial or the average loss. For example, in trade no. 1, $1000 is divided with an
average loss of $577.33, where it produced an R-Multiple of 1.73R. To get the average of R-
Multiples or the expectancy of the trading system for Table 1, simply sum up all the R-Multiples
and divide it by the total trades. The trading system in Table 1 produced an expectancy ratio of
0.84, where it means that for each $1.00 a trader risks, he or she will expect the return profit of
$0.84. The expectancy ratio or system quality score of 0.84 is a positive expectancy where the
score is considered as a “Holy Grail”, meaning it is a very good trading system, as described in
Table 2 below.

Table 2: Guideline to System Quality (Source: Tharp, 2009)

Ratio of Expectancy Quality of the System
0.16-0.19 Poor but tradeable
0.20-0.24 Average
0.25-0.29 Good
0.30-0.49 Excellent
0.50 - 0.69 Superb

0.70 or better Holy Grail

The importance to get a positive expectancy is prominent for a trader to know that he or
she has a trading system that is profitable in backtesting and can be used to produce such return
in future trading (Pardo, 2008). Pardo (2008) described positive expectancy as the potential of
trading profit, where the trading system has been verified having a reasonably high chance of
producing a real-time trading return and relatively consistent with the back testing method.

The Expected Value and Positive Expectancy method has been chosen to be applied in
this research because it is simple to execute, easy to get required input data, and has plenty of
guidelines to help with the evaluation of a trading system.

4. Methodology

The research was divided into four phases which are requirements gathering, requirements
analysis, design, and development. Requirements gathering was the initial phase where the
researchers reviewed articles related to forex trading, trading system, and evaluation method.
Researchers then used an interview and survey methods to elicit the requirements of the system.
Interviews were performed with the management of MNA Research Sdn. Bhd., which is a forex
trading company, and questionnaire surveys were distributed to the end-users of the company’s
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trading systems. In the requirement analysis phase, data that have been collected were analysed
to define the functional and non-functional requirements of the system. From the requirements,
use cases and activity diagrams have been subsequently designed and developed.

In the design phase, the application was designed to satisfy the requirements identified
in the previous phase. Among the activities involved were designing the class diagram,
storyboard, and user interface. Lastly, in the development phase, application functions were
coded and integrated based on design specified earlier. Using PHP programming language as
the main server-side scripting programming language, MySQL database, and CSS and HTML
as the client-side languages, the function modules were developed to make a full working
Trader Hub System with embedded Van K Tharp's expected value and positive expectancy
model.

5. Findings and Development

The functional requirements identified from interviews were analysed by grouping them into
two layers’ functions. In layer 1, similar requirements were combined into general functions,
while in layer 2 they were further combined to create more general functions. Table 3 and 4 list

the functional and non-functional requirements gathered from stakeholders of the system.

Table 3: Functional Requirements

Requirement/phrase Function (layer 1) Function (layer 2)
Admin upload trading account Upload, automatic calculation and | Manage trading system
User upload trading account view the trading system score score

Input formula for calculating the (both actors — admin and user)

score

Automatic calculation of the system
User — View their own score

Ouput — give a score, analysis, and
category

Output — notification of low
winning rate

Admin — view list of users trading View and manage user trading
system’s score system score

Admin — edit and delete users
trading system’s score

User — view the forex signal post View forex signal post (user) Manage forex signal
Admin — create and view the forex | Create and view the signal post post

signal post (admin)

Admin — content of forex signal

post

Referral link banner/space (in user | Company business information

dashboard)

Referral link banner/space

Company business information
Expectancy theory explanation Forex trading information for users
Forex basic information
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Table 4: Non-functional Requirements

Requirement identified Comment

Register — username, email, phone number, Account management
password. (Both Actor — Admin and user)
Login — Username & password.

(Both Actor — Admin and user)

Login — Username & password. Things to keep confidential

(Both Actor — Admin and user)

Usability — User and admin dashboard Dashboard

Usability - Minimal design Design type, look, and the principle of the
Usability - Gestalt Principle and Fitts Law system

Portability - Web-based system
Portability - Responsive design

After the requirements have been identified, the use cases were created to show a possible
sequence of interactions between the system and users, as shown in Figure 2.

Traders Hub System

Register

A

Manage Forex
Trading System
Score

Manage users
Forex Trading
System Score

Manage

End User Forex Signal Admin
Post

View Forex
Signal post

Figure 2: Use Cases for THS

The researchers used storyboarding technique to design the sequence of interactions
graphically, then the interfaces of the THS were developed. Figure 3 to Figure 8 display the
screenshots of THS.

Initially, a user is required to register or sign in to the system through a login page. Once
a user is signed in, the user is directed to the main dashboard, which is shown in Figure 3. A
user can create a page for the trading system that he or she would like to evaluate. Using
historical data in the form of Excel or CSV file of the trading system to be evaluated, the user
can upload it into THS for analysis. The screen for doing this is shown in Figure 4.
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M A GBPUSD  Limit Order 423420

GBPYJPY Instant 6.78600

Execution
RESEARCH
USDCAD Instant 487600

Execution

Upload Trading Account AUDUSD Limit Order 267330

System Score

Pair e.g: EURUSD,GBPUSD

Forex Signal

Van K Thaarp Expectancy Theory

Forex Basic Information

MNA Research Sdn Bhd

Users Account Management

Logout [EXEY
Figure 3: Forex Signal Post Page
Upload Trading Account File Here
M A
RESEARCH
Upload Trading Account

Analysis Summary
System Score

SYSTEM NAME WIN RATE (%) LOSS RATE (%) AVERAGE PROFIT (IN DOLLAR)

Forex Signal

AVERAGE LOSS (IN DOLLAR) SYSTEM SCORE SYSTEM CATEGORY ANALYSIS

Manual Calculate

Van K Thaarp Expectancy
Theory

Forex Basic Information
MNA Research Sdn Bhd

Users Account Management

Logout m

Figure 4: Upload and Save System Name Page

THS will analyse the uploaded historical data using the Van K Tharp algorithm. Once
finished, the analysis result page will be displayed as depicted in Figure 5. Meanwhile, Figure
6 shows the overall trading system performance score being monitored by the user. The
performance was described according to the Van K Tharp scoring, categorization, and analysis.
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Upload Trading Account File Here

M A

RESEARCH
Upload Trading Account
System Score Analysis Summary
SYSTEM NAME WIN RATE (%) LOSS RATE (%) AVERAGE PROFIT (IN DOLLAR)
Forex Signal
excell 31.56% 68.44% 534.99
¥:“ K Thaarp Expectancy AVERAGE LOSS (IN DOLLAR) SYSTEM SCORE SYSTEM CATEGORY ANALYSIS
eory
Superb Your system is consider Superb. It
would be sustain in the long term
Forex Basic Information trading
MNA Research Sdn Bhd Sent this analysis to your Email

Account Management

Logout [EXIIY

Figure 5: Analysis Page

System Score

M A

RESEARCH

Upload Trading Account Search your Trading System

Forex Signal ’
Your Own Trading System
Van K Thaarp Expectancy WIN L AVERAGEAVERAGE
SYSTEM PROFIT LOSS SYSTEM SYSTEM
Theory NAME “(:‘T,E (N (IN  SCORE CATEGORY ANALYSIS DELETE
DOLLAR) DOLLAR)

Forex Basic Information

1 3 3156% 68.44% 53499 -12543 066  Superb Vunnr system is consider Superb. It would

sustain in the long term trading

Your
0or T
2 holy  1000% ©000% 34599 -170543 -0.88  Negalive “‘(‘7‘”;’

Expectanc
¥ Y improve its win rate or reduce k

MNA Research Sdn Bhd

Logout [

Your system s consider Holy Grail. It the
Holy  highest tern the ter of the Van K Thaarp ey
Grail  theory.It would be sustain in the long term

trading.

3 ali 1000% 90.00% 34599 5.43 5.47 delete

Your system is consider Holy Grail. It the

Figure 6: System Score Management Page

Supplementary to the main function of the system, additional pages were provided for
the convenience and information of the forex traders, where user can view information
regarding the Van K Tharp theory in detail and information regarding forex market and
market analysis technique as shown in Figure 7 and 8.
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So WhatisV KTharp

Expectancy Theory?

Upload Trading Account

System Score

Who is Van Tharp?

Van K. Tharp is a psychologist and professional trading coach featured in Jack
Schwager’s Market Wizards. He is the author of several books including the trading
classic, Trade Your Way to Financial Freedom.

Tharp often stresses trading issues that others overlook. One of these is expectancy ... “your
trading system should have a positive expectancy and you should understand what that
means.” He says. It refers to the amount you'll make on the risk you take. If you have a
methodology that makes you 50 cents or better per dollar risked, that's superb. Most people
MNA Research Sdn Bhd don't”

As to the formula;

Expectancy = (Percentage Win » Avg. Win) — (Percentage Loss = Avg. Loss)

Forex Basic Information

Logout m

So that if a trader has a system that produces winning trades 30% of the time and average
winning trade net $10 while losing trades average at $3. On every 100 points traded the
expectancy is (0.3 * 10) - (0.7 * 3) = 0.9. The fact that it is positive means that even though that
system produces losing trades 70% of the time the trader can still make money over time.

Figure 7: Explanation Page about the Expectancy Theory

Forex Trading Basic Information

Upload Trading Account
System Score

Fundamental Analysis

Fundamental analysis is a way of looking at the forex market by analyzing economic,
Forex Baskc formation social, and political forces that may affect the supply and demand of an asset.

In other words, you have different factors to determine which nation economy is
MNA Research S Bhd good and which s bad su onomics data. interest rate level, monetary policy and etc
The idea behind this type of analysis is that if a country's current or future economic outlook is
good, their currency should strengthen. Diagram on the right is what fundamental analysis is
Logout ) inanutshell Good Economy Bad Economy

Babypips.com

Figure 8: Forex Basic Information Page

6. Data Simulation

This section discussed regarding data simulation for the Trader Hub System and its calculation
using the Van K Tharp theory. Due to the confidentiality and privacy of trading records, it was
difficult to find live data as a sample to simulate the system performance. Thus, a data sample
for this purpose was obtained from a random forex trader who is willing to allow the use of his
data anonymously.
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Summary:
Deposit/Withdrawal: 2399.72 Credit Facility: 0.00
Closed Trade P/L: -2 396.27 Floating P/L: -0.71 Margin: 1.30
Balance: 3.45 Equity: 2.74 Free Margin: 1.44
Details:
’“Graph
Gross Profit: 5 615.62 Gross Loss: 8011.89 Total Net Profit: -2 396.27
Profit Factor: 0.70 Expected Payoff: -31.95
Absolute Drawdown: 2 396.27 Maximal Drawdown: 3 711.05 (111.95%) Relative Drawdown: 111.95% (3 711.05)
Total Trades: 90 Short Positions (won %): 26 (69.23%) Long Positions (won %): 49 (36.73%)
I Profit Trades (% of total): 36 (10.00%) Loss trades (% of total): 39 (90.00%)]
Largest profit trade: 1 643.30 loss trade: -1 283.16
Average I profit trade: 345.99 loss trade: -1705.43]
Maximum consecutive wins ($): 5(383.76) consecutive losses ($): 12 (-633.92)
Maximal consecutive profit (count): 2093.19 (4) consecutive loss (count): -1762.29 (3)
Average consecutive wins: 2 consecutive losses: 2

Figure 9: Sample Data

Figure 9 showed an example of raw data, gathered from the forex trader’s account in a
trading platform. The file was in HTML format and contained all the necessary data used in
Van K Tharp theory calculation such as percentage of profit and loss trades, and average profit
and loss trades. The highlighted section in Figure 9 showed the data that will be used by THS.
Using the menu ‘Upload Trading Account’ in Figure 4, the data file was uploaded to THS by
inserting the system name and choosing the appropriate file. Then, necessary information will
be extracted from the data file, stored in a database and, a success alert message will be
displayed, as shown in Figure 10.

localhost says

M A
RESEARCH

Choose File

Upload Trading Account

System Score

losed Transactions:

Forex Signal Size Ttem Price s/L /P Close Time price. Commission Taxes Swap

600432284 2017, D-EX-5984421: fr.

Van K Thaarp Expectancy 600432732 035 euroy 122835 123615 121,584 0.00 000 0.00

Theory coosossss 035 ustpy ws  ueasm uess

0.00 0.00 0.00

600910445 100 usdcad 132654 132658 132391 000

Forex Basic Information son02131
soto73404
sonttsia

MNA Research Sdn Bhd =
s01117450

haktidacd 030 gbpnzd 1.73461 1.72631

Logout [CE] 602 on eunpy 121185 120781
210 usdor 113817 0000

000 0.00

0.00

140 abpusd 121451 000

284 bpusd 121397 000

072476 000
071925 000

123009 0.00

071275 0.00

113.204 113465

Figure 10: Success Alert

Using the source data, THS will instantly perform the calculation on it using the Van K
Tharp formula. Figure 11 shows the code excerpt from THS that was used to calculate the
system score performance. Function, variables and its uses are explained subsequently in Table
5 below.
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$rewardRatio-$averageprofit/ $averageloss;

$system_score - round(((($profit ) “$rewardRatio) (($loss )*1)),2);

Figure 11: Code of THS for Calculation using the Van K Tharp Theory

Table 5: Function and Variable Explanation

No | Function/Variable | Description

1 $rewardRatio Use to get R-Multiple ratio.
2 $averageprofit Average Profit (in Dollar).
3 Saverageloss Average Loss (in Dollar).

*the use of (-), as loss is in negative value.

Formula to get the system score, it is the Van K Tharp Expectancy

4 $system score
Y - theory.

5 round(((,2) Rounding the value to 2 decimal place.

6 $profit Profit percentage.

7 $loss Loss percentage.

Upload Trading Account File Here
M A
RESEARCH
Upload Trading Account
System Score Analysis Summary
Forex Signal WIN RATE (%) LOSS RATE (%) AVERAGE PROFIT (IN DOLLAR)
"/;-i” K "“33‘3 Expectancy SYSTEM CATEGORY ANALYSIS
’ 0 or Negative Expectancy Your system score is 0 or ne
value of expectancy.
Forex Basic Information
consider improve its win rate or reduce
loss rate.
MNA Research Sdn Bhd
R khai |
Sent this analysis o your Email

Figure 12: Analysis of the Data

Figure 12 is the screenshot for result of the analysis. From the simulated data, the forex
trader’s system score was calculated at -0.88 value. According to information presented in
Table 2: Guideline to System Quality, this technical analysis result contained negative value
and did not have any rank in the ranking guideline. The score was categorised in the negative
expectancy value and considered as not sustainable for long term trading. In the analysis
summary, the system also suggested the trader improve the win percentage or reduce the loss
rate for future trades.

7.  Conclusion
This research was conducted with the objectives to identify the requirements, design, and

develop the Trader Hub Systems to evaluate trading system quality. Van K Tharp's expectancy
theory was used in the algorithm of the system as it provided a method to perform technical
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analysis to evaluate the trading system performance. Trading companies can adopt the system
as a value-added service provided to the clients through their websites. THS is also significant
to individual forex traders by determining their trading system performance and from that, they
can make improvements to their trading strategies and affect their long-term gains.

Future work can be done to enhance the proposed system to include other financial
instruments such as stock, commodities, futures, and others. By broadening the scope of other
instruments, trading companies can increase users’ retention and attract other traders from
different financial markets. Apart from that, the system can be further enhanced by introducing
other evaluation theories besides the Van K Tharp expectancy theory, such as the Sharpe ratio.
The use of multiple evaluation theories gives an option to the traders to view their trading
system from different perspectives and increase confidence in their trading system
performance.
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