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Abstract-This paper proposes two trading approaches,
which have the potential to identify buy and sell areas in
the foreign currency exchange market. The approaches
combine a range of technical indicators, in order to
improve the confidence in the results they generate. Those
indicators include Moving Average, Relative Strength
Index, Stochastic Oscillator, Bollinger Bands and others.
The effectiveness and suitability of the technical
indicators are studied and compared. While those
indicators can provide good illustration of the
fluctuations of the currency exchange rates, they should
not be the only factor to consider, when making trading
decisions.
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1. INTRODUCTION

Technical Indicators are increasingly popular tools in
determining trading strategies. They have the potential
to reveal short-term and long-term trends and patterns
in historical trading data. Based on these trends and
patterns, traders can make informed decisions when
participating in the market. Additionally, those
indicators can be incorporated in the implementations
of decision support systems, which can provide market
participants with valuable assistance [1]. A number of
technical indicators are utilized in the foreign currency
exchange market and in the stock market. They can be
organized into two main groups, which are Trend-
Following Indicators, such as the Moving Average, and
Oscillators, such as the Relative Strength Index. This
paper utilizes Technical Indicators from both groups.
When developing decision support products, in many
cases in practice multiple technical indicators are
combined, in order to achieve more reliable results.

II. TECHNICAL INDICATORS

This paper proposes two trading approaches, both of
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which are based on a range of technical indicators. A
closer look at those technical indicators is provided in
this chapter, including their properties and utilization.

A popular indicator is the Moving Average (MA). This
indicator has a straightforward implementation and
applications in a number of areas in trading and
finance. The results of applying this indicator consist
of data with reduced short-term fluctuations and
emphasized long-term trends. The most common types
of this indicator are the Simple Moving Average
(SMA) and the Exponential Moving Average (EMA),
as discussed in [2] and [3]. Another popular technical
indicator is the Relative Strength Index (RSI). It can be
classified as an Oscillator type indicator, which
evaluates the speed and magnitude of the price
movement. The values of RSI are in the range of 0 to
100. This indicator can identify overbought and
oversold areas. The indicator is described in [4] and an
illustration of its utilization is presented in [3].

Stochastic Oscillator (SO) is another Oscillator type
Technical Indicator, proposed by George Lane. It
indicates the speed of the price movement. Similarly to
the RSI, the SO is scaled from 0 to 100. Values close
to the upper bound indicate overbought market and
values close to the lower bound indicate oversold
market [4].

The Bollinger Bands (BB), proposed by John
Bollinger, is a Trend-Following Technical Indicator
[5]. In this case, the term "bands" refers to the areas
between the simple moving average and two standard
deviations above and below the line of the moving
average. Prices approaching the upper boundary
indicate  overbought conditions, while prices
approaching the lower boundary indicate oversold
conditions [6].

This paper proposes two approaches, which can assist
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traders with the decision-making process. Both
approaches  utilize a combination of the
aforementioned indicators. They are tested on
historical data provided by Yahoo Finance [7]. Their
performances are analysed and compared.
Additionally, the results generated by the approaches
proposed in this paper are compared with the results
produced by the algorithms discussed in [3].

III. TRADING APPROACH A

This approach utilizes a combination of the following
technical indicators, Simple Moving Average (SMA),
Relative Strength Index (RSI), Stochastic Oscillator
(SO), and Average True Range (ATR). By utilizing
those indicators, the approach manages to formulate a
comprehensive trading strategy. Each indicator serves
a specific purpose in analysing market trends,
identifying potential entry and exit points, and
managing risk. In this approach, the Simple Moving
Average is employed to determine the direction of the
trend by smoothing out the price data over a specific
period. In this approach, the 50-day SMA is used to
represent the short-term trend, while the 200-day SMA
indicates the longer-term trend. A buy signal is
generated when the 50-day SMA crosses above the
200-day SMA, signalling an upward trend, while a sell
signal is triggered when the 50-day SMA crosses below
the 200-day SMA, indicating a downward trend. In this
approach, the Relative Strength Index is utilized to
identify overbought or oversold conditions in the
market. This momentum oscillator ranges between 0
and 100, with readings below 40 suggesting oversold
conditions and readings above 60 indicating
overbought conditions. These RSI Ilevels are
incorporated into the strategy to generate buy signals
when the RSI falls below 40 and sell signals when the
RSI rises above 60.

Algorithm for Trading Approach A

for all data points in price_data do
Calculate SMAS0
Calculate SMA200
Calculate RSI
Calculate SO
Calculate ATR
end for
for each row in price_data do
get current_price, SMAS0, SMA200, RSI, SO, ATR
10 // check for buy_signal conditions:
11 if SMA50>SMA200 and RSI<40 and SO<30
12 print buy_signal
13 end if
14 // check for sell_signal conditions:
15 if SMA50<SMA200 and RSI>60 and SO>70
16 print sell_signal

O 01O N kWi —

17 end if
18 record buy_signal and sell_signal
19 end for

Where:

SMAS50 is SMA based on 50 data points
SMA200 is SMA based on 200 data points

Similarly, the Stochastic Oscillator is employed to
identify momentum and potential reversal points in the
market. A stochastic value below 30 suggests that the
asset is oversold, which indicates a buying opportunity,
while a value above 70 suggests that the asset is
overbought, which indicates selling opportunity [4].

The ATR, although not directly used for generating buy
and sell signals, is crucial for estimating market
volatility and determining stop-loss levels. By
decomposing the entire range of an asset price for a
specific period, the ATR aids in setting appropriate risk
management measures.

The strategy logic combines trend identification using
SMA with momentum and condition indicators like
RSI and SO to pinpoint potential entry and exit points.
Buy signals are generated when there is an indication
of an upward trend coupled with oversold conditions,
while sell signals are triggered in case of a downward
trend with overbought conditions.

IV. TRADING APPROACH B

Trading Approach B implements a comprehensive
trading strategy, leveraging two key technical
indicators: Bollinger Bands (BB) and the Moving
Average Convergence Divergence (MACD). Through
the utilization of these indicators, the strategy aims to
capitalize on market fluctuations, while incorporating
risk management measures to safeguard against
potential losses. Bollinger Bands are calculated using
the Moving Average and the standard deviation of the
closing prices. Upper and lower bands are established,
providing a range centered around these prices, which
are expected to fluctuate. Additionally, MACD is
calculated by taking the difference between two
Exponential Moving Averages of the closing prices. A
Signal Line (SL) is calculated in order to provide
additional smoothing.

This trading strategy is devised around these technical
indicators. It encompasses three primary conditions:
the buy condition, the sell condition, and the stop-loss
condition.

The buy condition is triggered when the closing price
falls below the lower Bollinger Band and the MACD
rises above the Signal Line. This confluence of events
suggests potential oversold conditions and upward
momentum, prompting the initiation of a long position.
By entering the market at opportune moments
characterized by favorable buying conditions, the
strategy aims to maximize potential gains during
upward price movements.

Conversely, the sell condition dictates the closure of an
existing buy position when the closing price surpasses
the upper Bollinger Band and the MACD falls below
the Signal Line. This alignment of events signals
potential overbought conditions and a shift in market
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momentum, prompting the strategy to exit the market
to secure profits. By capitalizing on price peaks and
timely exits, the strategy seeks to mitigate the risk of
losses during downward price movements.

A stop-loss condition is incorporated within the
strategy. It is designed to mitigate potential losses by
automatically closing positions, if the current price
falls below a specified percentage from the entry price.
This risk management measure aims to protect capital
by limiting losses to a predetermined threshold, thereby
preserving overall portfolio integrity. Formula (1)
illustrates the stop-loss check.

current_price — entry_price  stop_loss

100 1

entry_price

Collectively, these conditions form the basis of the
trading strategy, allowing for automated decision-
making based on observed market conditions. The
strategy's objective is two-fold: to capture potential
buying opportunities during periods of low prices and
upward trends and to sell during periods of high prices
and downward trends. Additionally, the integration of
a stop-loss mechanism adds a crucial layer of risk
management, ensuring that losses are kept within
acceptable limits.

Algorithm for Trading Approach B

1 for all data points in price_data do
2 Calculate BB as UB and LB
3 Calculate MACD
4 Calculate SL
5 end for
6  for each row in price_data do
7 retrieve current_price, MACD, SL, UB, LB
8 if UB = NaN or LB = NaN
9 skip iteration
11 end if

11 if current_price <= LB and current_macd > SL
12 if position is None

13 open buy position at current_price with lot_size
14 decrease initial capital by current_pricexlot size
15 end if

16 end if

17 if current_price>=UB and MACD<SL
18 if position=Buy

19 close position
20 increase initial _capital by current pricexlot_size
21 end if
22 end if
23 if existing_buy_position # None
24 if percentage change<stop loss percent
25 close buy position due to stop_loss
26 increase initial _capital by current pricexlot size
27 end if
28 end if
29 end for
Where:

SL: Signal Line
LB: Lower Boundary
UB: Upper Boundary

Trading Approach B represents a comprehensive and

disciplined approach to trading, combining technical
analysis with sound risk management principles to
achieve consistent and sustainable returns in dynamic
market conditions. By leveraging Bollinger Bands and
MACD within a well-defined trading framework, the
strategy aims to optimize profit potential while
effectively managing risk, thereby positioning itself for
long-term success in the ever-changing financial
markets.

V. RESULTS

The results of the trading approaches can be illustrated
in the following Table 1.

Table 1
Day Close MACD SL UB LB
200 1.0947 0.0038 0.0051 1.1153 1.0762
201 1.0942 0.0032 0.0048 1.1140 1.0792
202 1.0952 0.0028 0.0044 1.1122 1.0828

Table 1 presents a sample of the market data and the
corresponding technical indicators, calculated for each
trading day for a particular period. From this table,
traders can obtain the following insights of the market:

Close Price

The closing price of the asset ranged between
approximately 1.0834 and 1.0982 over the observed
period.

MACD and Signal Line

The Moving Average Convergence
Divergence (MACD) and its Signal Line provide
insights into the momentum of the asset's price
movement. The MACD values were generally positive,
indicating bullish momentum, but declined over the
observed period. The Signal Line, representing the

smoothed MACD, also decreased gradually,
suggesting a potential weakening of bullish
momentum.

Bollinger Bands

Bollinger Bands, represented by the upper
(UB) and lower bands (LB), indicate the volatility and
potential trading range of the asset. The narrowing of
the bands suggests decreasing volatility, while the
proximity of the price to the upper band indicates
potential overbought conditions, and vice versa.

The overall market condition during the observed
period appeared to be in a phase of decreasing bullish
momentum, as indicated by the declining MACD and
Signal Line values. However, the prices of the assets
remained relatively stable within a certain range,
supported by the behavior of the Bollinger Bands. This
analysis suggests a potential shift in market sentiment
from bullish to neutral, with decreasing momentum and
volatility.

VI. SUMMARY OF THE RESULTS

Based on the above result in data provided from
Trading Approaches A and B, a trader can infer the
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following information about the market condition:

1. Trend Directions

Approach A does not provide explicit
information about trend direction but focuses on
MACD and Bollinger Bands, which can help identify
potential changes in trend direction.

Approach B indicates that the SMAS0 is
below the SMA200 initially, suggesting a potential
downtrend. However, further analysis is needed to
confirm this trend.

2. Volatility

Approach A provides insights into volatility
through Bollinger Bands. Wide bands indicate higher
volatility, while narrow bands suggest lower volatility.

Approach B helps gauge volatility by
measuring the average range between highs and lows.
Higher ATR values indicate higher volatility.

3. Momentum

In Approach A, MACD provides information
about momentum. Positive MACD values and RSI
above 50 suggest bullish momentum, while negative
MACD values and RSI below 50 suggest bearish
momentum.

In Approach B, MACD and SO can also
indicate momentum. In case of SO, readings above 80
suggest overbought conditions, while readings below
20 suggest oversold conditions.

4. Potential Reversal Points (both approaches
offer insights into potential reversal points)

In Approach A, the divergence between
MACD and price movements, as well as extreme
values outside Bollinger Bands, can signal potential
reversals.

In Approach B, overbought or oversold
conditions indicated by RSI and Stochastic, as well as
significant deviations from SMAS0 and SMA200, can
signal potential reversals.

5. Confirmation:

Traders may seek confirmation from multiple
indicators before making trading decisions. Consistent
signals across different indicators can increase
confidence in the analysis.

6. Risk Management

Regardless of market conditions, traders are
advised to prioritize risk management. Setting
stop_loss orders, adhering to position sizing rules and
avoiding over-leveraging are essential practices to
mitigate risk.

Figures 1 and 2 demonstrate the results of Trading
Approaches A and B.

In summary, these results provide valuable information
for traders to assess market conditions, identify
potential trading opportunities, and manage risks
effectively. However, it's important to note that no
strategy guarantees success, and traders should always
conduct a thorough analysis and exercise discipline in
their trading approach.

Based on the result data, the following summary of the
similarities and the differences between the two
approaches can be made.

Similarities:

Both approaches provide information about
the closing price of the asset on various days. Trading
Approach A provides technical indicators such as
MACD, Signal Line, Upper Band, and Lower Band,
while Trading Approach B utilizes indicators such as
SMAS50, SMA200, RSI, Stochastic, and ATR. Both
approaches suggest sell signals on specific days.
Differences:

Trading Approach A focuses more on
technical indicators related to price movement and
volatility, such as MACD and Bollinger Bands, while
Trading Approach B includes a wider range of
indicators, including moving averages, RSI,
Stochastic, and ATR. Those indicators provide insights
into trend strength, momentum, and volatility. The
values of the indicators and the corresponding sell
signals differ between the two approaches, signifying
variations in the underlying trading strategies or the
analytical methods used.

VII. FUTURE WORK

Building on the foundations laid by this paper, future
work can delve into integrating machine learning
techniques with the traditional technical indicators. By
incorporating advanced algorithms, such as neural
networks and reinforcement learning, future studies
can develop adaptive models that optimize trading
decisions in real-time based on evolving market data
[8]. Expanding the dataset to include a broader range
of financial instruments and diverse market conditions
will provide a more comprehensive understanding and
enhance the robustness of the proposed strategies.
Furthermore, future research can explore the impact of
transaction costs, market liquidity, and varying trading
timeframes on the efficacy of those strategies.
Incorporating sentiment analysis from news and social
media sources could also provide valuable context and
improve market predictions, potentially increasing the
accuracy and reliability of trading signals. Such
advancements will build on the comparative analysis of
the technical indicators presented in this paper, offering
a more nuanced and dynamic approach to trading in the
financial markets.

VIII. CONCLUSIONS

Trading Approaches A and B have the potential to offer
valuable insights into the market conditions and
potential trading opportunities. Additionally, they
utilize different sets of indicators and strategies.
Therefore, it is essential to consider the context and
rationale behind selecting an approach, in order to
make informed trading decisions. Also, both
approaches suggest sell signals on the same days.
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[3] and in this paper highlight their efficacy in

set of days. This alignment suggests a potential generating trading signals based on technical
convergence in their analysis regarding when to sell the  indicators. This paper employs two distinct
assets. However, it is essential to consider other factors,  approaches, utilizing indicators such as MACD,
such as specific trading strategies, risk tolerance and SMAS50, SMA200, RSI, SO and ATR to generate buy
market conditions, before making trading decisions.  and sell signals. Those indicators collectively provide
Additionally, comparing the results from different insights into price movement, trend strength,
approaches can help validate findings and enhance = momentum and volatility, resulting in similar buy and
overall trading performance. sell signals across specific trading days. On the other

Furthermore, the results of the algorithms presented in  hand, the approaches proposed in [3] focus on mid-

Both approaches indicate selling the assets on the same
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point prices, MA, RSI, and RSI-based MA for signal
generation. The algorithms in this paper also yield sell
signals, which are clearly visualised, and emphasize
the potential for superior returns compared to
traditional buy-and-hold strategies. The algorithms
proposed in this paper and in [3] demonstrate a
convergence in their analysis, suggesting sell signals
on the same days, despite their different
methodological —approaches. This convergence
underscores the robustness of using a combination of
technical indicators to enhance the reliability of trading
decisions.
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