
 

PALACKÝ UNIVERSITY OLOMOUC 

FACULTY OF ARTS 

 

 

 

 

 

 

 

ALGORITHMIC TRADING STRATEGIES FOCUSED ON 

CURRENCIES 

 

Bachelor thesis 

 

 

 

 

 

 

Author: Tomáš Novák 

Supervisor: Mgr. et Mgr. Jan Stoklasa Ph.D  

 

 

Olomouc 2019  



   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Statement: 

I hereby declare that I have elaborated my Bachelor Thesis on the topic: "Algorithmic 

trading strategies focused on currencies" independently under the supervision of a 

bachelor thesis supervisor and I have listed all used materials and literature. 

 

 

November 26 2019    Author’s signature: 

 

 



   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Acknowledgment 

I hereby express my sincere gratitude to Mgr. et Mgr. Stoklasa Jan Ph.D. for 

professional guidance, helpful suggestions and comments. I have been extremely lucky 

to have a supervisor who cared so much about my work, and who responded to my 

questions and queries so promptly. I take this opportunity to also express my 

appreciation to the Department of Applied Economics for allowing me to perform this 

research on a selected topic in the English language and all its members for their help 

and support. I am also grateful to my family for their encouragement and support.  



   

 

 

Content 

Introduction ................................................................................................................................. 8 

THEORETICAL PART ............................................................................................................ 11 

1 FOREX ................................................................................................................................. 11 

1.1 Technical analysis ......................................................................................................... 16 

2 Currencies ............................................................................................................................ 16 

2.1 Major currency pairs in Forex trading .......................................................................... 17 

2.2 EUR vs USD ................................................................................................................. 19 

2.3 USD vs JPY .................................................................................................................. 23 

2.4 The best time to trade EUR/USD, USD/JPY ................................................................ 25 

3 Algorithmic trading .............................................................................................................. 27 

3.1 Advantages of Algorithmic trading ............................................................................... 30 

3.2 Disadvantages of Algorithmic trading .......................................................................... 32 

PRACTICAL PART ................................................................................................................. 34 

4 Technical chart indicators .................................................................................................... 34 

Trend ..................................................................................................................................... 35 

4.1 EMA .............................................................................................................................. 35 

4.2 TEMA ........................................................................................................................... 36 

Volume .................................................................................................................................. 37 

4.3 The ADL indicator ........................................................................................................ 37 

4.4 The CMF indicator ........................................................................................................ 38 

Momentum ............................................................................................................................ 39 

4.5 The RSI indicator .......................................................................................................... 39 

Oscillators ............................................................................................................................. 40 

4.6 The Stochastic Oscillator .............................................................................................. 40 



   

 

 

4.7 Chaikin Oscillator ......................................................................................................... 41 

Volatility ............................................................................................................................... 42 

4.8 ATR ............................................................................................................................... 42 

4.9 Bollinger Bands............................................................................................................. 43 

5 Methodology and data .......................................................................................................... 44 

6 Chosen strategies .................................................................................................................. 56 

6.1 Benchmark strategy - Buy & Hold ............................................................................... 56 

6.2 First analyzed stategy .................................................................................................... 57 

6.3 Second analyzed stategy ............................................................................................... 60 

6.4 Third analyzed strategy ................................................................................................. 62 

7 Results .................................................................................................................................. 65 

7.1 Buy & Hold ................................................................................................................... 65 

7.2 The results of incorrect strategy on Stochastic Oscillator D ......................................... 65 

7.3 The results of correct strategies on Stochastic Oscillator K, CMF, EMA .................... 66 

Conclusion ................................................................................................................................ 69 

Summary ................................................................................................................................... 70 

Cited literature .......................................................................................................................... 71 

Cited Figures ............................................................................................................................. 82 

ACRONYMS ............................................................................................................................ 83 

LIST OF FIGURES .................................................................................................................. 84 

LIST OF TABLES .................................................................................................................... 85 

 



   

8 

 

 

 

Introduction 

From the beginning of time, it is in the very nature of men to keep finding a way how to 

facilitate unnecessarily complications and to pursue any designated goal. The financial 

markets are no exception, the allure of large potential profits brings more players into 

the game. Nowadays trading on financial markets is more accessible than ever before 

which is gaining even greater public awareness and popularity. This trend has 

experienced an immersive grown and development thanks to the new tradable assets, 

which have been added to the market and the new technological improvements. For 

decades many people were trying to understand the true character of the financial 

markets and then monetize it, but in reality, they are more similar to untamed 

wilderness. Therefore various strategies and indicators were created to help identify the 

market's behavior and generate profit. Their purpose is to generate the biggest possible 

profits thought computer programs. Outdated algorithms can prove insufficient on the 

presentday market, that is why constantly new designed algorithms are being 

implemented. There exist many computer programs, such as MetaTrader 5, RoboX or 

Protrader, designed especially for backtesting algorithmic trading strategies, although 

these programs require enhanced knowledge in computer programing. (Chaboud, 

Chiquoine, Hjalmarsson & Vega, 2009) In order the strategy would prove to be 

adequate the user has to obtain usually very expensive historical data, for the precision 

of the whole process. Although the financial markets have a tendency to repeat its 

movement, it would be impossible to make predictions based only on historical data. 

(Rangappa, 2018) 

The goal of this thesis is to backtest algorithmic trading strategies on three types of 

technical indicators: Stochastic oscillator, CMF indicator and EMA indicator. The 

backtesting process will be implemented on a 4-hour interval historical data. The 

backtesting and calculation process of selected indicators will be made in Microsoft 

Excel. After the calculation process, three strategies are going tested. From these tested 

strategies buy and sell signals will be generated and we will be able to find out if the 

strategy generated any profit. The main reason why Microsoft Excel was chosen as an 
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operating platform was that Excel is very accessible and most people are already 

familiar with the software. It is easy to use compared to other more complex computer 

programs and a huge amount of information is available online about improving Excel 

skills, which makes Excel a comfortable environment to program. A huge number of 

technical indicators can be programmed and the trading logic can be as simple or 

complicated as needed. Although there is a big amount of information about MS Excel, 

the reason also why I have chosen this topic is because the availability of no paid 

materials and resources on algorithmic trading strategies is still very limited and maybe 

by completing this research sharing my findings with my fellow colleagues will 

hopefully help them with their research and they will have an easily accessible material. 

That is why this research will implement the process of backtesting on this more 

available and publicly known program. All MS Excel calculations are available on a CD 

attached to the thesis. The strategies are going to be backtested on time series of the 

length of one year. These historical data consist of open/close price, which is the 

first/last price traded at the beginning/end of a given period and the high/low price, 

which is the highest/lowest price traded during a given period. The data used in the later 

backtesting process also contain dates, hours and volume values from 08. 12. 2017 to 

11. 04. 2019. The performance of the chosen algorithmic trading strategies measured in 

Excel (in terms of total revenues/losses) will be compared in the respective time-period 

and overall the Buy & Hold strategy will be used as a universal benchmark. 

An investor is always seeking the data with the best accuracy, the historical data for this 

research were provided by GKFX platform, luckily having only insignificant 

limitations. The data more delicate in precision are expensive and they are needed to be 

purchased. To compare how strategies function, it is assumed, that at the beginning of 

the trade an investor has enough initial capital to purchase the first unit of currency pair. 

Before the trade is initiated, the investor does not own any unit, that is why the 

strategies are firstly set to generate a buy signal. After a time of considering the right 

moment a sell signal follows, generated by the studied strategy. The main condition for 

the strategies is an alternate number of buy and sell signals. We are looking for a 

balance between buy and sell signals. The strategies are set to finish with a sell signal, if 
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it's not supported by the strategy, a sell signal is forced to be generated, at the end of the 

period under investigation. The calculation process is not only testing if the strategy 

works on historical data but also the strategy's performance. 

The theoretical part of the research will firstly discuss the Forex exchange market. The 

Forex exchange market is one of the biggest in the world and currencies are the primal 

trading asset, representing the hottest traded topic on the market. Then, the paper will 

cover currencies on Forex, major currency pairs and we will take a closer look at  

EUR/USD and USD/JPY pairs. The next part will explain algorithmic trading and it's 

advantages and disadvantages. The practical part will be consisted of Chart indicators, 

explaining various indicators based on trend, volume, momentum, and volatility. Next, 

Methodology will describe the calculation process for the picked indicators. The part, 

Chosen strategies will explain strategies used for the chosen indicators. The research is 

concluded by the evaluation of Results and Summary.   
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THEORETICAL PART 

1 FOREX 

The FOREX exchange market is a market where participants buy, sell and exchange 

currencies. The Forex market is the largest, most liquid investment market in the world 

with trillions of dollars daily turnover. The investors can enter or exit the market at any 

time they want almost during any market condition. There is no central location, 

instead, money is traded through the network of international dealers and brokers. 

Businesses use the Forex market when they are buying products from other countries. 

Supposing the US company wants to buy a car engine from Japan. The engine is 

transferred from Japan to the US and the US company has to convert US dollars to yen 

to pay for the goods and the US company uses the Forex market to convert dollars to 

yen at the current exchange rate. Speculators will attempt to buy currencies that they 

think will increase in value and sell currencies they assume will decrease in value. 

Unlike a stock, currency valuation is relative to other currencies and that is why the 

price is given in relation to a second currency. There are many factors that contribute to 

a change in the exchange rate including monetary policy, political stability, interest 

rates, and imports and exports. (Gallo, 2014)  

The Forex (FX) exchange allows the possibility to trade almost any existing currency in 

the world, always trading one currency for another with minimal transaction costs. 

Transactions costs are expenses incurred from buying and selling securities. Over time 

they substantially reduce returned in a row the capital is available to invest so they 

should be considered every time. Financial intermediaries that provide easy access to 

trading such as banks and brokers charge a fee for their services. In addition to a 

securities price, these transaction costs can include commissions, fees or spread 

referring to the difference between what dear pays and charges for the security. The 

investors weighs the impact of transaction costs into their investments and seek 

opportunities to minimize them. (Mendes, Godinho and Dias, 2012) 
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In April 2010, the daily amount of traded capital in FX reached $4 trillion on the New 

York Stock Exchange (NYSE). A few years later the market has enlarged even more. In 

2016 the amount of daily traded volume overstepped total $6.514 trillion and in April, 

88% of executed trades were between the US dollar and some other currency. (Amadeo, 

2018)  

The Forex exchange market includes forex trading robots. These trading robots are 

automated software programs set to generate trading signals, buy and sell, under 

specific conditions on the market. Trading robots work on pre-set instructions and they 

are based on a scripting language, which lets traders generate trading signals or place 

orders and manage trades. (Wahid, 2013) 

Generally, buy and sell signals are conditions, selected by a trader as a notification for 

entering or exiting a specified investment. In algorithmic trading buy and sell signals 

are generated and automated by trading systems, they can be observed by analyzing 

chart patterns or technical indicators. Buy and sell signals may be used by short-term 

traders and long-term investors. Automated trading systems generate buy and sell 

signals automatically based on a set of rules. Buy and sell signals can be generated from 

a variety of signaling methods. Chart patterns generate a buy or sell signal when the 

asset's price moves beyond or below a certain level. Next, there are technical indicators. 

They can generate a buy/sell signal when an indicator's specific conditions are met. For 

example, the RSI indicator generates a buy signal when it moves below oversold 

conditions at value of 30 and when it rises above value of 80 the indicator generates a 

sell signal. (Moosa, 2003)  

For finding arbitrage opportunities trading robots can be used to facilitate the human 

traders work as they also have an ability to scan the market. For example, these 

opportunities happen in situations when two trades are executed at the same time as one 

of them is for purchasing and the next for selling the same asset pair with different 

prices. For arbitrage exists because of the inefficiency of the market, if the market 

would be perfectly efficient there would be no arbitrage. (Mancini-Griffoli, Ranaldo, 

2011) The trading pairs are determined as statistical arbitrage. It allows simultaneously 
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to open both short and long positions, taking advantage of irrelevant pricing in 

correlated securities. These instruments are naturally connected to one another or in 

some way they are influenced by each other. For example the mutual relationship 

between Swiss franc and Gold. When the exchange rate of the first asset moves the 

second  should move the same way. When the Swiss franc increases and the price of 

gold decreases, both assets should converge to each other in the future. The Swiss franc 

can be sold, inversely gold is bought. The behavior of Swiss franc and Gold is very 

similar. (Pole, 2007) 

The main participants in the financial markets are the so called bulls and bears. Bulls 

are standing for buyers and bears are representing sellers. When talking of stocks and 

securities it is common, that an investor has a long or short position. Not being exactly a 

reference to length, instead, long positions and short positions are referring to what a 

trader has and has not, more especially what a trader does owns or owes. If a trader has 

a long position, it means that the trader has bought and owns those particular shares of 

stocks. On the contrary, if the trader has a short position, it means that the trader owes 

those stocks to somebody else, but does not actually own them yet. (Milton, 2019) 

As already mentioned, on Forex, the most traded are currencies. For trading also other 

categories, investors turn to Over the Counter Market (OTC). OTC represents every 

possibly tradable asset, it's a place where basically everything can be exchangeable. 

Traders invest their money into commodities, currencies, cryptocurrencies, stocks, 

bonds and plenty of others. There is no marketplace, with centrally fixed prices, 

meaning the execution of the trades is made online on a computer, phone or through 

other accessible devices. The markets are spread all over the world and their current 

number is 82. The most essential ones would be for example the New York Stock 

Exchange (NYSE). Located on Wall Street, NYSE is the largest market of all the 

tracked OTCs. The first foundations for NYSE were drawn in March 1817 and shortly 

after the organization gained its official name: the New York Stock & Exchange Board 

for physical trading stated NYSE in 1863. (New York Stock Exchange, NYSE 

Overview 2019) Next, there would be NASDAQ. Established also in New York city, 
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originally short for National Association of Securities Dealers Automated Quotations 

has a title of the first electronic stock market. Later, NASDAQ became the first market 

where automated trading and volume reporting was possible. For all listed times the 

NASDAQ uses the America/New York timezone. (NASDAQ Stock Exchange, 

NASDAQ Overview, 2019) Then there is The London Stock Exchange Group (LSE). It 

was created formally in 1801, experiencing problems in early years in 1812 a detailed 

document was constructed which became a trading bedrock. (London Stock Exchange, 

LSE Overview 2019) Trading assets is a bit different from Exchange markets. Also 

what attracts traders is a fact that financial derivatives can be traded on the OTC too. 

(Amadeo, 2018)  

There are many players on the market. Starting from individuals, people who like to 

operate and execute trades for their own interests, it can be work or hobby. Next, there 

are companies. Those with enough capital are usually looking for a new way to invest 

but, for them the situation is a bit different, they do not only represent bulls and bears on 

the market, but also their own stocks which are traded world wild. They contribute 

about 9 % of daily turnover. Then there are numerous organizations featuring on the 

market who represent multiple individuals or companies. Other indispensable players on 

the market are banks. The banks are the biggest traders, representing 24% of daily 

turnover on Forex market. The market is a very vast and complex place, therefore many 

countries have joined to global trading, they trade with multiple assets and they possess 

a lot of capital. In trading there are basically only 3 options - buy, sell and hold. It is 

possible to make money even though the market stagnates. On the market, it is not 

important if the prices are going up, down or staying still, it is still possible to make a 

profit. It is possible to make money even though the market stagnates. Although there is 

an importance on closing and opening time sessions, which is an essential aspect to 

consider. (Singh, 2013) 

The Forex currency market has 4 major markets, one of them is New York Exchange 

market where all trades are executed in USD, then there is London where we have GBP, 

Tokyo where dominates JPY and Sydney where traders use AUD. Forex market is open 
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24 hours a day, during week days. The Forex market opens for traders every Sunday at 

22:00 pm of Greenwich Mean Time (GMT) and then it closes each Friday at 22:00 pm 

(GMT). It provides a great opportunity for traders to trade at any time in the week in 

day or night. However, when it seems to be not so important at the beginning, the right 

time to trade is one of the most crucial points in becoming a successful Forex trader. 

The week starts with the Asian session (Tokyo, Hong Kong, Seoul, Singapore). Just 

before the Asian session closes, the European session opens (London, Paris, Zurich, 

Frankfurt). Halfway through the European trading day, the American session takes over 

(New York, Chicago, Toronto).   (Foreign exchange market, Forex centres with a 

corresponding time zone, 2019) 

According to the Bank for International Settlements one of the reasons why is Forex so 

enormous is because of low volatility. The volatility continues to hover at low levels 

now more than for the last 2 decades.  In comparison with the late 1990s where it rose 

above 20 percent with US dollar versus Japanese yen trades, nowadays volatility is 

below 10 percent. There are two major components why volatility is low. First is that 

inflation has been low and stable in most world economies and second is a high 

transparency of policies of central banks. Volatility represents an important factor on 

the Forex market, with low volatility the risk for investors is reducing. (Bank for 

International Settlements, 2017) 

Also, the newest technology helps traders to have faster responses from the market. This 

leads to unnecessarily complex currency adjustments. (Garner, 2012) In an issue for the 

Journal of Banking and Finance Harris and Chiu are explaining the importance of 

volatility. Volatility in financial markets is a statistical measure of the dispersion of 

returns for a given asset. For example, when the stock market rises and falls more than 

one percent over a sustained time period, then it is called a "volatile" market. Volatility 

of security is a key point when pricing options contracts. A higher volatility signifies 

that an asset's value can potentially be spread out over a larger range of values. Meaning 

that the price of the security can change dramatically over a short period of time in 

either direction. Volatility is often associated with risks, but the trader must not forget 
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that it also can easily turn into an opportunity. The risk can, for example, occur when 

the trader handles the risk management insufficiently or when the business strategy is 

poorly planned. On the other hand, for a trader who follows risk management and has a 

well-established business plan, trading with higher volatility can become a very 

rewarding activity.  (Harris, Chiu, 2016) Later in chapter 4 "Technical chart indicators" 

further information on volatility will be provided and volatility-based indicators will be 

examined. 

1.1 Technical analysis 

Technical analysis is a trading discipline, which is used by investors to recognize 

trading opportunities and be able to evaluate their investments. In technical analysis, 

traders are able to analyze statistical trends gathered from trading activity, such as price 

momentum and volume. Technical analysis can be employed on any security with 

historical trading data, including stocks, futures, currencies, commodities, and other 

securities. Investors using technical analysis are focusing on patterns of price 

movements and trading signals to evaluate a strength or weakness of security. Technical 

analysis is more prevalent in commodities and Forex market where investors focus on 

short-term price movements. Strategies in technical analysis are based on involving 

indicators such as Ichimoku cloud, Fibonacci sequence, moving average or relative 

strength index. (Lien, 2009) 

2 Currencies 

Currencies are traded on the Forex market 24h a day, five days a week, that is 

only closed from Friday evening to Sunday evening. Therefore these trading sessions 

are confusing and sometimes causing that certain currency pairs will have more volume 

during certain sessions. All currencies are traded in pairs. On contrary to the Global 

Stock Market, where a single stock can be bought, in FOREX there is no other way than 

to buy one currency and sell another currency. All currency pairs have the same rules - 

the first currency in a pair is called the major currency, and the other is called the minor 

currency. Taking the EUR/USD currency pair as an example, where the EUR (euro) is 
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the major currency and the USD (US dollar) is the minor currency. For example, you 

can see the EUR / USD price is around 1.1250. This means that 1.1250 minor currency 

units are necessary to get one unit of the major currency. In other words, for 1.250 $ can 

be bought one euro. There exist many currency pairs because most countries use their 

own currency. That is why foreign currencies are always sought by foreign traders, 

there is usually a great demand for any currency pair. The Major currency pairs are the 

most liquid ones. (Ehrman, 2006) 

2.1 Major currency pairs in Forex trading 

Exchange rates on the foreign exchange market are constantly being taken from 

currency pairs. Not all currencies in the world are traded worldwide, there are several 

countries whose currencies are traded more. These are countries that are both politically 

and economically stable. On Forex, there is an immense amount of currency pairs, but 

only a few are called major currency pairs. The major pairs are the four most heavily 

used for investment purposes. The four major pairs are the Euro against US dollar, US 

dollar against Japanese yen, British pound against US dollar, and US dollar against 

Swiss franc. (Bickford, Archer, 2007) 

 

Bickford and Archer state the most traded and the most liquid currency pairs as 

following: 

• US Dollar (USD) and British Pounds (GBP) - GBP/USD 

• Euro (EUR) and US Dollar (USD) - EUR/USD 

• Japanese Yen (JPY) and US Dollar (USD) - USD/JPY 

• Swiss Franc (CHF) and US Dollar (USD) - USD/CHF 

 

Taking the main currency like the US dollar, the euro, the Japanese yen or the British 

pound and comparing it to each other, we get something that is known in the market as 



   

18 

 

 

 

'FX pairs'. Forex is a growing market where traders prefer to buy or sell a currency for a 

'regular rate' rather than sell it for a better rate, resulting in a rise or fall in value the next 

day or week. (Wang, 2003). Currency pairs are most active when the sessions for their 

region are active and can be traded online at any hour of each weekday. Traders of FX 

pairs need to pay attention to every announcement, news or any other valuable 

information to determine which factors could affect the growth or decline in currency 

value. For example, monitoring one of the most popular FX currency pairs, such as 

GBP/USD, then the trader should follow the UK announcements. Data such as a fall in 

unemployment or an increase in interest rates in the UK are all factors that would 

normally strengthen the pound. It is also worth paying attention when the government is 

taking measures such as quantitative easing - when it pours money into the economy to 

boost growth because traders can find that a related currency weakens slightly. Klein 

(1991) denotes that, the news explain about 40 percent of FX price changes, back in 

those days. This claim is later supported by Eddelbuttel and McCurdy (1998). Other 

also often exchanged currencies that appear on the currency market are the Australian 

dollar (AUD), the Canadian dollar (CAD) and the New Zealand dollar (NZD). 

(Eddelbuttel and McCurdy, 1998) 

The thesis will further focus on EUR/USD, USD/JPY currency pairs. These two 

currency pairs were considered from the beginning for they are the most traded currency 

pairs on Forex. In the case of EUR/USD, there is very high liquidity and the pair has 

lower volatility. The EUR/USD currency pair has globally the largest trading volume 

and it represents a combination of two of the biggest economies in the world. Also, 

large economies have a tendency for more price stability. That is why this pair cannot 

be overlooked by traders for its daily price movement and volatility. The USD/JPY 

currency pair was chosen because it is the second most liquid and tradable currency pair 

in the world. Japan belongs to the largest world economies, with one of the highest GDP 

among nations; it is also one of the largest exporters, in dollar terms. USD/JPY has a 

higher volatility compared to other major currencies. The government and national bank 

of Japan focus on keeping the yen stable at artificially low levels. These low levels are 
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advantageous to the huge export sector of the country's economy and are fostered by 

national monetary policy. (Bradfield, 2018) 

2.2 EUR vs USD 

The US dollar and the Euro are two of the most significant and best-known currencies 

in the world. The EUR/USD currency pair has globally the largest trading volume and 

is, therefore, the most traded currency pair. This pair should not also be overlooked 

because of its daily volatility and price movement. The US Dollar (USD) and Euro 

(EUR) are the official currencies of the respective US economic zone and countries in 

the European Union. The FOMC (Federal Open Market Committee) consists of the 

Federal Reserve System (FRS) and Federal Reserve Bank of New York that determines 

the direction of monetary policy for the US, which in turn affects the value and 

perceived value of the US dollar. The European Central Bank (ECB) is the main central 

bank for the euro and the eurozone and the impact on currency is similar. Currencies 

have currency signs to indicate the units of the currency, the US dollar sign is $ and the 

Euro sign is € and both of these two currencies are an important part of the Forex 

exchange market. In the Forex market, the price of one currency moves up, or down to 

another currency. Both EUR and USD also generate currency pairs with other 

currencies such as the Euro against the British Pound (EUR/GBP) or the US Dollar 

versus the Canadian Dollar (USD/CAD). (Archer, 2008) 

As stated in a Triennial Central Bank survey published by Bank for International 

Settlements and conducted in September 2016, the US dollar (USD) is the most traded 

currency in the world and the euro is claiming second place. It is important to note that 

the following percentage values were adjusted by the survey for local and cross-border 

inter-dealer double-counting. As two currencies are involved in each transaction, the 

sum of shares in individual currencies will total 200%. The USD daily share is 87.6% of 

all currency-related business activity, which is almost 3 times more than the EUR 

31.4% share. The rest of the top five consists the shares of the Japanese Yen with 
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21.6%, British pound 12.8% and the Australian Dollar 6.9%, the Canadian Dollar 5.1% 

and the Swiss Franc with 4.8%.  (Bank for International Settlements, 2016) 

 

The price movement EUR/USD reflects the change between the euro and the dollar. 

Explaining on an example: 

 

• When the exchange rate of the EUR/USD currency pair increases from 1.15 

to 1.17, the euro becomes more valuable and the USD becomes less relative 

to the other currency. 

• When the price of the EUR/USD falls from 1.22 to 1.19 the euro becomes 

less valuable and the USD becomes more valuable. 

• In the opposite case, movements of USD/EUR are alike, when the USD 

versus the euro increases, the USD becomes more valuable. It is important to 

note that this version of the abbreviation is not very common.  

(Gatev, Evan, Goetzmann, 2006) 

 

When the price moves up or down, it means that one currency becomes stronger or the 

other weaker, or even both. If the EUR/USD exchange rate is higher, it could mean that 

the euro is strengthening against the US dollar, or that it may weaken the US dollar - or 

both. No matter what price change is, the fact is that traders can monitor the current 

balance of power by simply tracking price movements on the EUR/USD currency pair. 

The EUR/USD is either listed by the broker at 4 decimal places, which is 0.0001 pip, or 

some brokers are able to list EUR/USD at 5 decimal places, 0.00001 pip. (Barbosa & 

Belo 2008) 

A pip is defined as a measurement of the price change in currency pair trading on the 

Forex market. Most currency pairs are priced to four decimal places and the smallest 

change is the last (fourth) decimal point. This is the equivalent of 1/100 of 1%. But this 

is not adequate for the USD/JPY (Japanese Yen) currency pair which is quoted with 2 



   

21 

 

 

 

decimal places, marking a notable exception.  USD/JPY, the value of a pip is 1/100 

divided by the exchange rate. For example, if the EUR/JPY is quoted as 132.62, one pip 

is 1/100 ÷ 132.62 = 0.0000754. This can be explained on an example. A trader is 

looking for a USD/CAD currency pair, which is quoted at 1.1005 and he/she wants to 

buy 10 000 CAD worth of Canadian dollars, which for the quoted price he/she must pay 

about 9,086.78 $ calculated from established equation 1/1.1005 * 10 000. When the pip 

sees one pip increase to 1.1006, trader now has to pay 9,085.95 $, which is a difference 

of 93 cents. (Di Lorenzo, 2012) The subsequent figure 2.0 presents the daily price 

movement of EUR/USD currency pair. The source for figure 2.0 is TradingView.com 

(Copyright © 2019 TradingView) 
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2.3 USD vs JPY 

The couple USD/JPY is the second most liquid currency pair in the world. The 

Japanese Yen denotes the third major international currency and represents the globe’s 

second-largest economy in the account of its GDP, after the United States. The official 

sign for the Japanese yen is ¥. The interest rate differential between the Federal Reserve 

System (FRS) and the Bank of Japan (BoJ) affects the value of USD/JPY when 

compared to each other. Additionally, correlations between the US and Asian equity 

markets are a key determinant of the exchange rate. The USD/JPY pair has a positive 

interrelationship with the USD/CHF along with USD/CAD currency pairs as they both 

conclude the US dollar as the major currency. USD/JPY has the largest range of traders 

among the majors and also tends to trade with a higher degree of volatility across all 

trading sessions. (Lee, 2018) Comparing the saving rates of both countries, where the 

US stands at -1% and Japan move around 15%. This is a hint that Japanese traders and 

banks are in possession of a larger amount of funds that they can invest. (Chen and 

İmrohoroğlu, 2006) 

The pair USD/JPY is extremely liquid and it has a tendency to move around a particular 

price level before there is a sudden rapid movement to a different price level. A trader 

who wishes to trade USD/JPY pair has to pay attention to the daily or monthly yen price 

chart to observe the overall trend of the currency in order to determine in which 

direction it might move. The high-frequency trader bulls who mainly works with 

technical indicators keeps an eye on the selling pressure zone. Taking into consideration 

the historical scale of USD/JPY pair. In Physica A journal T. Mizuno and S. Kurihara 

state that it usually ranges from an average low of 85 to a high of around 120. Meaning 

that the currency pair is most frequently moving to meet 120 or it can decline to 85, 

though under specific market conditions the range can be much wilder. (Mizuno, 

Kurihara, 2013)  Following figure 2.1 shows the daily price movement of USD/JPY 

currency pair, it can be seen that the price moves around 111. The source for figure 2.1 

is to DailyFX.com (FX Publications Inc). The link for the source can be found in 

references. 
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Simon Baptist (2018) states that one of the pleasant surprises in the global economy in 

2017 was the strong performance of yen, which originated from strong global demand 

for exports of Japan, plus government spending and lots of liquidity from the Bank of 

Japan. Since Japan's exports are all contracted in the US dollar, strong yen with an 

upper hand over the US dollar has the potential to cause profit difficulties for Japanese 

exporters. (Taguchi, 2017). In the case, the yen would sustain its strength, it would 

mean a delay for Japan’s efforts to meet its 2 percent inflation target. Japan has the 

smallest share of its denominated exports in its industrialized countries. Japanese 

exports denominated in its currency, according to Bacchetta and Wincoop (2002), are 

approximately 23%, compared to US exports (over 90%). (Bacchetta and Wincoop, 

2002) 

2.4 The best time to trade EUR/USD, USD/JPY 

The best time to trade the EUR/USD, USD/JPY and like any other currency pair, 

is when the market is active, which means that there is a decent price volatility and 

movement. Currency pairs tend to be more active when a session for one or both 

currencies is open, in a given country or economic zone. EUR/USD pair is most active 

from 12:00 GMT to 20:00 GMT. (Archer, 2008) 

USD/JPY does not follow the consecutive-opening sessions. This particular pair is a bit 

tricky regard to the best suitable time for a trade. Let's have a look at times when it is 

best to avoid to trade USD/JPY and than on best suitable ones for the execution of the 

trade. The figure 2.2 shows for how many pips the USD/JPY average volatility moves 

hourly throughout the day. As can be seen, movement throughout the day is mostly 

stable, although there are periods with noticeable drops in volatility. The USD/JPY pair 

is sedated between 21:00 pm GMT and at 00:00 am GMT. As Tokyo begins to fade, 

and before London rises, the pair sees yet another drop in volatility between 03:00 am 

GMT, and 05:00 am GMT. On the contrary, if traders are able to, day trade the 

USD/JPY between 12:00 pm GMT and 15:00 pm GMT it maximizes their trading 
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Figure 2.2: Volatility in pips USD/JPY per hour of the day 

efficiency, as the increased volatility provides more opportunities to get profit. New 

York and London sessions are both open for almost hole time of this period. Even 

though Tokyo is not opened yet, in this two to three hour window sometimes volatility 

preserves high up till 16:00 pm GMT. (Mitchell, 2017) The figure 2.2 provides a 

graphical representation. 
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3 Algorithmic trading 

Algorithmic trading or automated trading is a computerized trading process for 

executing orders utilizing automated and pre-programmed trading instructions 

(algorithms) to place a trade. Algorithms in automated trading systems are defined 

within the software's programming language. Algorithmic trading (AT) is using high-

speed computers and platforms, programmed to follow pre-set instructions for the 

opening and closing of trades, based on trading strategies designed by investors. AT 

also makes use of complex formulas, combined with mathematical models and human 

oversight, to make decisions to buy or sell financial securities on an exchange market. 

AT improves market liquidity and trading is more systematic and computer programs 

help to exclude the impact of human emotions on trading activities. (Hendershott and 

Jones, 2011) Although the history in financial markets has a tendency to repeat itself. It 

was in the 1970s where right after the introduction of computer trading systems the 

usage of algorithmic trading increased, but the real expansion algorithmic trading 

experienced in the 1990s. (Rangappa, 2018) AT is capable to send buy and sell signals 

much faster than a human trader, which gives AT a distinct advantage over the personal 

execution of trades. Algorithmic trading comprehends a large number of strategies. 

(Ravi Kashyap, 2017) This paper will be describing some subdivisions of strategies 

operating only with technical analysis. Chapter 3 will cover the characterization of 

trading indicators and will give more information about strategies. 

Furthermore, often it happens that transaction costs are overlooked, in real market 

conditions. The quantities traded are always equal to one lot and one mini lot. One lot is 

worth 100 000 units of base currency and one mini-lot is worth 10 000 units of the base 

currency. The term lot refers to the standardized quantity of financial instrument such as 

stock or bond that en exchange or regulatory body defines. A lot is a number of shares 

purchased in one transaction An investor may buy for example one lot of stocks and that 

one lot can represent 100 shares. Also, options put and call are usually priced so that 

each contract or each lot represents exercised rights for 100 underlying shares of stock. 
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A call option gives the holder the right to buy a stock and a put option gives the holder 

the right to sell a stock. By standardizing price quotes investors know how many 

underlying shares they buying with each lot and how much they cost. If the lots were 

not standardized options trading would be much more cumbersome. (Di Lorenzo, 2012) 

The programmed systems (algorithms) are applied on the process of backtesting which 

consists of evaluating trading strategies on historical data. Those who develop these 

algorithms are working with numerous types of simulations which includes a necessary 

process of backtesting to evaluate and improve the benefit of their algorithmic 

strategies. That means that positive feedback of backtesting these strategies does not 

secure profit on the market in the present time, nor in the future. Using strategy on one 

time period and one asset pair is not significant because the strategy can be altered to 

present excellent results. E. Chan refers to the financial market as a gigantic wilderness, 

where there is always a little uncertainty. (Chan, 2017)  

Algorithmic trading contains High-frequency trading and Ultra high-frequency trading. 

In these areas, trades are executed in a very small time series. High-frequency trading 

(HFT) is characterized by an extremely short time period of holding position, where 

trades are closed in a few seconds or milliseconds. HFT is using complex algorithms to 

analyze multiple markets and execute orders based on market conditions. According to 

Ch. Jones, in 2011 already 77% of transactions in the UK market were done through 

HFT (Jones, 2013). Ultra high-frequency trading also known as low-latency trading 

works on the same principle like HFT though executions of trades are performed in sub-

millisecond. (Rosenbaum, 2017) The HFT is not a strategy in itself, but rather a set of 

techniques to trade. As it trades frequently, the pressure on very good market 

knowledge, mathematics and statistics is growing. Infrastructure and people are worth a 

lot of money and the chosen strategy must justify these costs. The HFT is therefore 

logically appropriate for strategies where it is often traded, for example, in markets 

where stock exchange quotes need to be changed very quickly and often. Also in some 

types of statistical arbitrage, where the trader is trying to exploit the slight correlations 

between traded assets, or for classical speculation, where the trader is targeting once 
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again minute, rapidly disappearing market inefficiencies, can also make good use of  

HFT. On the contrary, it is not really adequate for long-term investors to invest in HFT 

technology. The advent of HFT undoubtedly pushed some traders out of the market. 

(Huang, Huan, Xu and Zheng, 2019)  

The HTF is often criticized for allowing large companies to profit at the expense of the 

institutional and retail investors and pushing them out of the market. An additional 

critique of HFT is that the cost of acquiring and operating HFT technology is relatively 

high. While speculating on the decline in Japanese stocks over the six-month horizon is 

a relatively inexpensive matter, being a high-frequency trader requires considerable 

resources. Especially if traders do not want to underestimate market conditions and try 

to eliminate risks, such as regular algorithm calibration, backup systems, constant 

monitoring of algorithm behavior on the market is advised. The HFT also brings 

benefits to the financial market such as the possibility to monitor some strategies more 

effectively. (Ravi Kashyap, 2017)  

The major benefit of HFT is, that it has improved market liquidity and removed bid-ask 

spreads. Bid-ask spread is a difference in what a seller is asking for security and what a 

buyer is willing to pay. It is also simply referred to as bid-ask or sell spread and it is 

measured in the same way. For example, a seller wants to sell a share of stocks. The 

price bit for the stocks is 4.50 $ per share, however, the seller demands 5.00 per share. 

The difference of 50 cents for share is called bid-ask spread. During the course of a 

normal trading day there can be several bid prices and ask prices for a stock, yet only 

the highest bid offered is used to calculate a bid-ask spread. Simply put, a bid-ask 

spread is a negotiation in progress for current securities. Securities with the lowest bid-

ask spread are those considered the most liquid or easily converted into new cash assets. 

Currencies are considered the most liquid of securities traded and therefore usually have 

the lowest bid-ask spread. Such a standard is often used as a measure of liquidity for 

any stock. (Hendershott and Riordan, 2011) 

Although algorithmic trading represents a challenging opportunity for research and 

creation of new strategies even when working with the right data and with a sufficient 
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computer system HFT has an occasional crash potential. It was on May 6, 2010 when 

the Dow Jones Industrial Average, which is an indicator of stock market prices; based 

on the share values of 30 blue-chip stocks listed on the New York Stock Exchange, 

dropped about 1 trillion USD of market value including individual stocks in several 

minutes. To avoid such problems the whole system implementing algorithmic trading 

strategy has to be carefully back-tested. As for HFT and Ultra high-frequency trading, it 

will not be employed into this strategy testing research. Backtesting refers to a specific 

type of testing on historical data that defines the performance of the applied strategy. 

Although backtesting does not guarantee trader to foresee if the strategy will be 

beneficial in future conditions. Its main benefit dwells in discovering and in 

understanding the vulnerabilities of a strategy. It is a simulation of a clash with real-

market conditions of the past. The trader who designed the strategy is capable to “learn 

from history” where in reality the faults were never made so trader did not lose any 

capital. The process of backtesting is an extremely important aspect in any algorithmic 

strategy formation. (Treleaven, Philip and Galas, 2013) 

3.1 Advantages of Algorithmic trading 

Algorithmic trading has become very popular for traders in the past few years. 

This is due to the advantages that algorithmic trading has to offer. The most interesting 

valuables would be technical reliability, speed, and backtesting. 

 a) Speed 

The main advantage of all is obviously speed, because algorithms are developed in the 

past and are executed automatically. The speed at which trades are executed is measured 

in fractions of second even milliseconds, much faster than a human trader can 

comprehend. Trading algorithms have a possibility to examine the market and perform 

trades on multiple indicators at a speed that is impossible for a human trader. The fast 

execution of trade creates more opportunities and even for better prices. (Nasdaq.com 

2019 Advantages of Algorithmic Trading) 
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b) Technical reliability 

The next advantage of algorithmic trading is accuracy, that is, removing human 

mistakes and emotions from the market. Under the market's extreme pressure and a vast 

variety of scenarios, it is easy for a human trader to make a mistake, associated with 

buying or selling a wrong asset. Before algorithmic trading is initiated, a computer 

double-checks to make sure the correct order is placed. Eliminating human emotions 

from the trade is very helpful ability. The trades are controlled with a set of predefined 

criteria making trades more efficient. Greed, fear, uncertainty are the emotions leading 

to irrational decisions, which can create an unnecessary loss of profit. (Markus and 

Gomber, 2009) 

c) Backtesting 

This advantage of algorithmic trading lies in the ability to backtest. The backtesting 

process consists of evaluating the performance of trading strategies on historical data. 

The backtesting allows traders to generate results and then evaluate, which trading 

strategy is appropriate for the next execution of trades, if the conditions on the market 

do not change. The backtesting also allows to remove any flaws of a trading strategy 

before it is run on the live market. (Nasdaq.com 2019, Advantages of Algorithmic 

Trading) 

d) Reduction of transaction costs 

Last, but not least advantage of automated trading is the reduced transaction costs. The 

computers are technologically superior, with the ability to react faster to the changing 

market conditions and unplanned events. With a well-designed trading plan, the 

computers are better capable to ensure consistency between the investment decision and 

trading instructions, which results in decreased market impact cost, less timing risk, and 

a higher percentage of completed orders. Traders do not have to spend a lot of time 

monitoring the markets, as trades can be executed without continuous supervision. 

Without using the computer trading programs the investor would have to spend a lot of 

time monitoring the markets and always react to changes in price movement. The 
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computer program will aid to improve the precision of the trading process and to 

exclude negative effects as uncertainty, fear, fatigue or greed. Also, some computer 

trading programs can give traders immediate notifications about some big unexpected 

changes on the market. The investor can check the situation, make improvements and 

adjust the program. Although the supervision cannot be skipped completely, a well pre-

set program will help the trader to act on the market. After being initiated,  programs 

scan the market and determine when to enter into the trade and when to exit the trade. It 

is wise to check the program every now and then by a human trader, for there can be an 

issue in internet connection or power problems. Some trading robots can be set to 

automatically shut themselfs down before the announcement of macroeconomic news.  

The time invested in trading is considerably lower, which can also reduce the 

transaction costs, due to the constant monitoring of the market. (Kunz, Martin, 2013) 

3.2 Disadvantages of Algorithmic trading 

Although trading with algorithms has many possibilities and advantages as is 

often a habit, there are a few downsides as well. One of the disadvantages of 

algorithmic trading is high expenditures. Market brokers that are supporting the 

execution of automated trades create unnecessary high expenditures. Traders are 

obliged to open their accounts with a large amount of capital, which naturally in most 

cases individuals do not possess. This complication is step by step changing for the 

better as more brokers add the FIX protocol into their systems. Financial Information 

exchange protocol has revolutionized the trading environment, providing a fundamental 

standards-based way to execute trades and also supporting equities trading in the pre-

trade and trade environment. (Das, 2016) 

The technology included in automated trading makes the whole process look easy. In 

reality, automated trading is a very sophisticated method for trading, however, it is not 

yet flawless. In the case, if the internet connection has been interrupted the market 

would not be able to accept programmed order. Some complications can also appear in 

controlling the automation. If the trade order is designed inaccurately, the program is 



   

33 

 

 

 

launched and the trader is unable to control losses. Therefore they are needed to be 

tested properly in order to avoid losing a profit. (Kunz, Martin, 2013) 

What can be considered as a quality can also be proved as a weak point due to extreme 

velocity of the financial markets the professional algorithmic traders have to spend large 

sums of their capital to get access to legitimate historical data and to correctly develop 

strategies another additional cost is for a trader to have a powerful computer capable of 

high performance. The internet connection has to be extremely fast for the order to be 

placed before the price is changed by the market. Algorithmic trading requires to have 

knowledge about programming in specific program languages. This difficulty can create 

disorder in applying theoretically developed strategy on live market conditions. 

(Hamilton, 2019) 
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PRACTICAL PART 

 

4 Technical chart indicators 

There exist over 5000 technical chart indicators developed with a desire to facilitate 

the trading process and to gain better accuracy in trading. Technical indicators use the 

application of mathematical formulas to price time-series data, they are the crucial tools 

of technical analysts to foresee future price trends and action. They can be used to 

measure volatility and define the interrelationship between price and volume data and 

also to clarify the price trend. They provide a means to grasp the market behavior of the 

past and use that information to predict future prices. Technical market indicators can 

be classified into 4 groups: trend, volume, momentum and volatility-based indicators. 

(Pring, 2002)  

Because traders have a different trading style the choice of the indicator is very 

individual. The three selected indicators CMF,  Stochastic Oscillator, and EMA were 

considered to be the most adequate for being successfully calculated in Excel and 

combined with strategy. (other calculations were not successful) Many other tested 

indicators turned out to be too complex for the calculation or they were not compatible 

with the strategy (strategy generated an uneven number of buy/sell signals.) These 

indicators are popular among traders, they are the most discussed indicators on the 

market. The equations are not too complex and the calculation process is more accurate. 

The indicators based on moving average like Simple Moving Average or MACD are 

highly used by traders. This chapter will describe technical chart indicators, for later 

application of strategies and calculation process only CMF, EMA and Stochastic 

Oscillator are going to be used. 
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Trend 

The trend is the general direction of a market or an asset's price. The indicators 

that follow the price action and are commonly referred to as trend-following indicators. 

These indicators function best when markets develop strong trends. They are designed 

to get traders in and keep them in as long as there is no impact on the trend. Trend-

following indicators are very useful tools that can help identify the trend and warn when 

it is reversing. There are uptrends and downtrends. Uptrends are marked by rising data 

points, such as higher swing highs and higher swing lows. Downtrends are marked by 

falling data points, such as lower swing lows and lower swing highs. (Fernández, 

Bodas-Sagi, Soltero, 2008) 

4.1 EMA 

Exponential Moving Average (EMA) is an indicator, that places a greater weight 

and significance on the most recent data points. EMA belongs to Moving Average 

(MA) family along with Simple, Smoothed, Weighted Moving Averages. Like all of its 

family members, this technical indicator is used to produce sell and buy signals based 

on crossovers and divergences from the historical average. The EMA is also referred to 

as the exponentially weighted moving average. An exponentially weighted moving 

average reacts more essentially to recent price changes than a Simple Moving Average 

(SMA), which applies the same weight to all monitored assets in the time period. The 

default strategy for MA is Simple moving average which is based on the arithmetic 

average of the prices. The calculation of exponential moving average is as follows: 

SMA =  
∑ CiN

i=1

N
 

EMAN  =  (CN  ×  P) + [EMAN−1 ×  (1 −  P)] 

 

First equation represents a standard calculation of MA basic strategy Simple Moving 

Average, where SMA denotes simple moving average. N stands for the number of time 
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periods and Ci represents close price SUM(Ci) signifies the sum of closes price in last N 

time periods. Second computation states Exponencial Moving Average, where EMAN, 

which symbolizes the value of exponential moving average of today. Inside the equation 

EMAN−1 denotes previous time period’s exponential moving average value, CN is the 

current period close price and period close price P  stands for the percentage of using 

the close price value. Strandard calculations suggest 𝑃 =
2

𝑁+1
 , therefore  𝑃 ∈ ⌊0 , 1⌋. 

The source for theoretical description of EMA was posted by StockCharts.com, titled 

"Indicators & Oscillators". (Öztürk, 2015) provides the equation for SMA and EMAN. 

Link for StockCharts.com can be found in references. 

4.2 TEMA 

TEMA, which is short for Triple Exponential Moving Average, a type of indicator 

created by Patrick G. Mulloy. It was introduced in January 1994 by its creator, in an 

article "Smoothing Data with Faster Moving Averages" in the Technical Analysis of 

Stocks & Commodities magazine. As the name already implies, the support base of 

TEMA is exponential moving average. The TEMA is combined from a single, a double 

and a triple exponential moving average. This connection enhances price movements 

and the adjourn between the indicator. The quality of TEMA is the efficiency of 

smoothing price changes. The calculation for this indicator can be seen below. (Mulloy 

P. 1994) 

 

TEMA =  3 ×  EMA1 −  3 ×  EMA2 +  EMA3 

 

The calculation process EMA1 denotes the exponential moving average of the close 

price, next EMA2 represents the exponential moving average of EMA1 and at last 

EMA3 is the exponential moving average of EMA2 in time periods. The source for the 

informational content on TEMA indicator is GitHub, with the headline "Indicators & 
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Oscillators" and the computation reference is to be to (Öztürk, 2015). Link for GitHub 

can be found at the end of the research in references. 

Volume 

Indicators based on volume contribute the intel about the number of shares or 

contracts traded on the financial market in a given period of time. For every seller, there 

is always a buyer and each transaction deal is a part of the total volume. There are very 

few types of indicators whose value is not only based on price. The volume is not the 

case of primary price based types of indicators, it depends on the selected time period. 

The traded amount of assets at any period of time can indicate as to whether the trend is 

going to persist or it might reverse. If the volume records an augmentation, it signifies 

an emerging trend and when a drop in volume is recorded, it refers to an end of the 

trend. The indicators of volume nature can be applied alone or in combined usage with 

other indicators. (TradingView.com, 2019) 

4.3 The ADL indicator 

ADL is an indicator created by Marc Chaikin in 1970s. It stands for Accumulation 

Distribution Line. In an interview for Stocks & Commodities magazine written by 

Hartle 1994, Marc Chainkin describes the ADL indicator. This indicator is depending 

on money flow volume. 

Money flow volume defines the position of the close price regarding to the minimum 

and maximum price of the period measured with volume. The calculation proceeds by 

taking into account the total sum of the money flow volume values. The following 

equations indicate the calculation process of the ADL indicator. (Hartle, 1994) 

 

𝑴𝑭𝑴 =
(C − L) − (𝐻 − 𝐶)

(H − L)
 

𝑴𝑭𝑽𝑵 = 𝑀𝐹𝑀 × 𝑉𝑁 

𝑨𝑫𝑳𝑵 = 𝐴𝐷𝐿𝑁−1 + 𝑀𝐹𝑉𝑁 
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In the first equation, MFM indicates the money flow multiplier. The values C, L, H 

presented in numerator and denominator are close, low and high prices for the ongoing 

time period. The next step is a calculation of the money flow volume (𝑀𝐹𝑉𝑁). MFM is 

multiplied by 𝑉𝑁 (volume), representing the present time period's volume. The final 

equation is constructed from 𝐴𝐷𝐿𝑁 and 𝑀𝐹𝑉𝑁 representing the current period’s ADL 

and money flow volume and then 𝐴𝐷𝐿𝑁−1 indicates the previous period’s ADL value. 

(Öztürk, 2015) 

4.4 The CMF indicator 

Another indicator, implemented on selected strategies is CMF. Developed by once 

already mentioned author Marc Chaikin, Chaikin Money Flow (CMF) is an indicator 

depending on the Money Flow Volume specified in ADL indicator, earlier in the 

Indicators section. The difference between these two indicators lies in their calculation. 

Accumulation Distribution Line is calculated by the running total of Money Flow 

Volume values, on contrary the calculation of ADL's relative CMF is that the total 

Money Flow Volume values are divided by the volume total in a specified time period. 

The CMF is computed as follows: 

𝑴𝑭𝑴 =
(C − L) − (𝐻 − 𝐶)

(H − L)
 

𝑴𝑭𝑽𝑵 = 𝑀𝐹𝑀 × 𝑉𝑁 

𝐂𝐌𝐅𝐍  =  ∑
𝑀𝐹𝑉𝑁

𝑉𝑁

20

N=1

 

 

Where MFM represents the money flow multiplier, C indicates close price, H denotes 

the highest price and L signifies the lowest price, all in the current time period. Next, 

the money flow volume (MFV) is calculated. 𝑀𝐹𝑉𝑁 denotes the money flow volume 

and 𝑉𝑁 is volume, both in the current time period. The third computation denotes the 

current time period’s value of 𝐶𝑀𝐹𝑁. The SUM(𝑉𝑁), SUM(𝑀𝐹𝑉𝑁) is standing for the 

sum of volume values and the sum of money flow volume in current time periods. In 
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standard calculations value of the time period is 20. For further use of this calculation 

than in this reseach work, N value is an aspect to change. (Öztürk, 2015) 

Momentum 

Momentum signifies the difference between two prices taken over a fixed 

interval. It could be explained as the distance covered over time. It is a form of 

smoothing price movement and same as a trend can serve the same purpose. Although 

the momentum values are not as mellow as a moving average, larger momentum 

periods reduce the extremes. (Kaufman. 2013) 

4.5 The RSI indicator 

The indicator itself is depending on Relative Strength (RS). In a selected time 

period RS is the ratio of average gain divided by average loss. The RSI is a momentum 

type of indicator, the speed and changes in price are refected by RSI. Its purpose lies 

also to identify the overbought/oversold levels of price. The values of RSI indicator are 

between 0 and 100, these values are oscillating. Where 0 is telling us when the price is 

oversold and 100 represents overbought price. The set of equations for calculating RSI 

indicator is following: 

 

𝑨𝑮𝒊 = (
1

14
) × ∑(𝐶𝑖 − 𝐶𝑖−1)

𝑁

𝑖=1

 

∀Ci > Ci−1 

 

𝑨𝑳𝒊 = (
1

14
) × |∑(𝐶𝑖 − 𝐶𝑖−1)

𝑁

𝑖=1

| 

∀Ci < Ci−1 

 

𝑹𝑺 =
AGi

ALi
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𝑹𝑺𝑰 = 100 − 
100

(1 + RS)
 

 

The first two equations considering AGi and ALi , signify Average Loss and Average 

Gain. Both of them are the present average gain and loss in N periods. SUM(𝐶𝑖) denotes 

close price for current period and SUM(𝐶𝑖−1) is the past period’s close price. The sum 

idicates a diference between the two for 14 poriods, positive and negative difference 

between present and past period’s close price. A period for standard calculation can be 

changed. (Kaufman. 2013) 

Oscillators 

Oscillators are very much connected with momentum-based indicators, they are 

a common type of technical indicator. For example, Kaufman (2013) states an oscillator 

may have a low of -100 and a high of +100 where -100 represents oversold conditions 

and +100 represents overbought conditions. The standard momentum computation is 

transformed into the normalized shape with a maximum value of +100 and a minimum 

value of −100, divide the momentum calculation by its maximum value over the 

identical rolling time period. (Kaufman, 2013) 

4.6 The Stochastic Oscillator 

The last indicator implemented into the selected strategy is the Stochastic 

Oscillator. Developed by George C. Lane in the late 1950s the Stochastic Oscillator is 

used to measure the level of the close relative to the high-low range over a selected time 

period for each candlestick bar they are divided into a minute, an hour, four hours, or a 

day. This indicator oscillates around a central point. Frequently the values of central 

point ranges are moving from 20 to 80. When the value drops below 20 it indicates that 

price is near its low for the given period of time and when the value gets above 80 it 

signifies that price is near its high for the given period of time. The Stochastic Oscillator 
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is also useful for identifying overbought and oversold levels. (Murphy, 1999) For 

calculating the Stochastic Oscillator the formula is: 

K =  100 × (CN – LN−1)/(HN−1  −   LN−1) 

 

Having K as a value of the stochastic indicator, which is moving from 0-100, for the 

value of HN−1 ≥ CN  and at the same time these values are positive so values are 

positive. C is the closing price at the current candlestick/period. LN−1 is the lowest price 

of the last n candlesticks/periods. HN−1 is the Highest price of the last n 

candlesticks/periods. This indicator will be later used for generating buy and sell 

signals. (Moldovan, Moca and Nitchi, 2011). 

Candlestick is one of the 3 most popular types of Forex charts. Along with candlesticks, 

there is a line chart and bar chart. Forex charts are graphical representations of an asset's 

historical price action that connects a series of data points. A simple line chart is a way 

of visually representing an asset's price history using a single, continuous line from one 

closing price to the next closing price. Bar charts show multiple price bars over time. 

Each bar shows the price movement over a chosen time period. Being more complex 

than a line chart, a bar chart shows the opening and closing prices, as well as the highs 

and lows for a specified period of time. A candlestick is a type of price chart used to 

show the high, low, open, and closing prices of an asset throughout the time period 

specified by the trader. Candlesticks are used in technical analysis to determine when to 

enter or exit trades. Traders use the candlesticks to make trading decisions based on 

regularly occurring patterns that help forecast the short-term direction of the price. 

(Thomsett, 2011) 

4.7 Chaikin Oscillator 

Chaikin Oscillator is an indicator also based on ADL indicator. Chaikin Oscillator as 

well as ADL were developed by the same designer.  

It is solved that, the longer period exponential moving average of ADL values are 

subtracted from the shorter period exponential moving average ADL values all done in 

specified time period. Chaikin Oscillator is a kind of indicator, which has the ability to 
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display the momentum of ADL values, naturally shows the selling/buying pressure of 

decreasing/increasing ADL values. The calculation for Chaikin Oscillator indicator can 

be found below. 

 

𝑪𝒉𝒂𝒊𝒌𝒊𝒏 𝑶𝒔𝒄𝒊𝒍𝒍𝒂𝒕𝒐𝒓 = 𝐸𝑀𝐴 × (𝑁1𝑝𝑒𝑟𝑖𝑜𝑑 𝑜𝑓𝐴𝐷𝐿)  −  𝐸𝑀𝐴 × (𝑁2𝑝𝑒𝑟𝑖𝑜𝑑 𝑜𝑓 𝐴𝐷𝐿) 

 

Identifying Chaikin Oscillator's value with EMA(N1period of ADL) and 

EMA(N2period of ADL) these are the exponential moving average of ADL indicator 

values in N periods. The standard setting computations define N time period as N1 = 3 

and N2 = 10, the two values are a subject to change for possible further usage. (Chen, 

2019) 

Volatility 

Volatility-based indicators are rare technical analysis tools that are looking at the 

adjustments in market prices over a specified period of time. The height of volatility is 

depending on whenever the price changes are fast or slow. Slow price changes cause 

low volatility. The faster the price change is, the higher the volatility. The way how are 

volatility-based indicators measured and computed is based on historical prices and can 

be used to identify a trend. The overbought market signals that the price is illegitimately 

high on the other hand, when the market is oversold the price is illegitimately low, 

pointing to possible reversal or stalling of the trend. The indicators of this type are 

regularly used in combination with additional signal generating circumstances. The base 

of using volatility rests in the identification of trading opportunities. 

(TradingView.com,2019) 

4.8 ATR 

Average True Range (ATR) is an indicator designed by J. Welles Wilder. ATR  

indicator is mentioned for the first time in his book New Concepts in Technical Trading 

Systems, 1978. This indicator is based upon True Range (TR). TR is an instrument for 

measurement the volatility of the price. Therefore the TR decreases or increases directly 
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proportional to the market activity. The set of three equations define the maximum of 

TR and the following computation belongs to ATR indicator. (Wilder, 1978) 

𝑇𝑅𝑖 = 𝑀𝐴𝑋 {

(𝐻𝑖 − 𝐿𝑖)
(𝐻𝑖 − 𝐶𝑖−1)

|(𝐿𝑖 − 𝐶𝑖−1)|
 

𝐴𝑇𝑅𝑖 =  
(n −  1) × ATRi−1 +  TRi

𝑛
 

The first step is a calculation of 𝑇𝑅𝑖 value, where MAX denotes absolute value. 𝐻𝑖 

stands for the highest price, 𝐿𝑖 represents the lowest price for a current time perion and 

𝐶𝑖−1 signifies the previous period’s close price. Next step, the computation of Average 

True Range. 𝑇𝑅𝑖 in the equation is 𝑇𝑅𝑖 value detected in previous computing and 

ATRi−1 is the value of Average True Range for previous time period. In standard 

calculations n is expressed by value 14,  thus it is an aspect to change for further usage.  

The source for the informational content on TR is Linnsoft.com, more specifically it is 

to be found in the section called "True Range (TR)". The equation for True Range (TR) 

was also provided by Linnsoft.com (Linnsoft.com, 2019) 

The ATR computation reference is to be to Ta-guru.com, which can be found in fourth 

part "Technical Analysis", subsection "Average True Range (ATR)".  (Ta-guru.com, 

2010) 

4.9 Bollinger Bands 

This type of indicator is called Bollinger Bands and it is named after it's inventor John 

Bollinger. It is constructed of 3 bands (Middle Band, Upper Band, Lower Band), a key 

of these bands is moving average. Middle Band is a moving average of price in a 

specified period, Upper and Lower Bands are two trading bands placed above and 

below this moving average. Essential is computing the lower and upper Bollinger Bans, 

which is standing on deviation of the price in the specified time period of the moving 

average. 
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Price volatility alters whether the lower and upper bands widen or narrow. The 

following equation demonstrates the calculation of Bollinger Bands. 

 

√∑ (𝑥𝑖 −  μ)2 
N

𝑖=1

N
= SD 

𝐌𝐢𝐝𝐝𝐥𝐞𝐁𝐚𝐧𝐝 =  SMA(CN) 

𝐔𝐩𝐩𝐞𝐫𝐁𝐚𝐧𝐝 =  SMA(CN) +  SD(CN)  ×  2 

𝐋𝐨𝐰𝐞𝐫𝐁𝐚𝐧𝐝 =  SMA(CN)  −  SD(CN) ×  2  

 

First step to get Bolinger bands values, SD must be computed. SD signifies the standard 

deviation, In the numerator, 𝑥 stands for data point and µ indicates the average of data 

points. In the denominator N means the number of points in selected period of time. 

Where in 3 bands equations SMA(CN)denotes the simple moving average of close prices 

in N time periods and SD(CN) denotes the standard deviation of close prices in N time 

periods. The results would give the middle, lower and upper Bollinger bands values. 

(Bollinger. 2001) 

5 Methodology and data 

This paper will use some of these algoritms using the backtesting process, firstly 

on currency pair EUR/USD and then USD/JPY. The historical data used for the 

research has been provided by GKFX trading plaform. Established in 2010, GKFX 

platform was accepted very well by traders and by every year, the company continues to 

be among the most awarded and popular trading platform in the world.  For example, 

GKFX has gained award for Best Forex Platform at the ADVFN International Financial 

Awards 2017. A four hour long time period is stated for every carefully planned time 

period there are 5 input, data avaible for the paper are Open, High, Low, Close price 

and Volume. The data are modified to get the value of indicators which are later 

generated as buying and selling signals. The total number of records is 2071, that is 

from 08. 12. 2017 to 11. 04. 2019 are available for the USD/JPY and 2071 records from 
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08. 12. 2017 to 11. 04. 2019 for EUR/USD pair as well. It is important to note that 

backtested strategies with positive results do not guarantee any porfits in live market 

conditions.  

Stochastic Oscillator 

Calculating K, the value of Stochastic Oscillator is finding the lowest low price and 

highest high price for last 14 time periods. CN in the computation denotes close price 

minus LN−1, which is lowest low price, then divided by the result of 𝐻𝑁−1 which 

signifies the highest high price minus LN−1. All being multiplied by 100 at the end. 

The first set of figures 5.0 and 5.1 shows the calculation process of Stochastic Oscillator 

applied on EUR/USD, USD/JPY in Excel, without alternate buy and sell signals.  

The second set of figures 5.2 and 5.3 shows the calculation process of Stochastic 

Oscillator applied on EUR/USD, USD/JPY historical data after applying a strategy 

capable to genete atlernate buy and sell signals. 
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EMA 

Finding out the EMAN value, where the close price is subtracted by previous 

exponential moving average multiplied by 2 and divided by n + 1, where in this case n 

signifies 10 time periods, in the end, attributed one more time by EMAN−1.   

The figures 5.4 and 5.5 show the calculation process of EMAN applied on EUR/USD, 

USD/JPY historical data is as follows: 
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CFM 

CMF calculation begins by finding out the money flow multiplier where the value of 

MFM equals to close price minus low price then high price minus close price, the 

results are subtracted between each other and divided by high price minus low price. 

Next, the money flow volume must be computed. 𝑀𝐹𝑉𝑁 value is defined by 

multiplication of the money flow volume and volume. Final computing step is the value 

of CMF, where the SUM of the money flow volume in N period is divided by SUM of 

volume in N period. The value of N has been defined as 21, other usage than this 

particular value is an aspect to change. The figures 5.6 and 5.7 below, describe the 

calculation process of CMF applied on EUR/USD, USD/JPY historical data. 
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6 Chosen strategies 

This chapter will describe algorithmic trading strategies and how they function. 

To be able to compare the strategies a universal benchmark Buy & Hold is required. 

These strategies are based upon strictly defined trading rules, which can generate 

signals buy and sell. The strategies are set to firstly generate buy signal before entering 

the trade, then, in an appropriate time, it is followed by a sell signal. The sell signal can 

not be generated, when an investor does not actually own any unit yet. Although the 

strategies differ from each other as indicators on which they are based on have their 

proper set of rules and different calculation process, the strategies are constituted on the 

alternation of buy and sell signals. At the end of the process, a sell signal is generated, 

when it is not suggested by the strategy, the sell signal has to be enforced by the trader. 

The reason why these strategies were selected was to see if they will function with 

picked indicators and used historical data. Pre-research was done on the exercise data to 

see which set of strategies will be used in the research. The three selected strategies 

were the most promising from the initial set of strategies. Another reason for selecting 

these strategies was to achieve alternate buy and sell signals. The investors frequently 

use trading strategies that are very dynamic and active by nature, there are also other 

strategies associated with long-term investment. 

 

6.1 Benchmark strategy - Buy & Hold 

The Buy & Hold strategy is a long term passive investment strategy in which an 

investor, who buys stocks and continues to hold them for a long period of time, 

regardless of fluctuations in the market. An investor actively selects investments but has 

no concern for short-term price movements. The trader, who is following the buy & 

hold strategy relies on deep analysis and business perspective of a company. In case of a 

strategy buy & hold, the stocks will be held for the long term and then only once will be 

sold. This strategy is nevertheless criticized for not selling at optimal times so there is 



   

57 

 

 

 

no limit for the possible losses in case any negative event occurs with respect to market 

or stock. Still, for most traders, the buy & hold strategy is easy to adopt, this strategy 

requires only a one-time series. As the total number of transactions is lower in case of a 

strategy of buy and hold, so the brokerage, advisory fees, and sales commission are also 

low in this strategy. 

 

6.2 First analyzed stategy 

The first strategy will be based on the Stochastic indicator. The strategy is backtested on 

daily data from 08. 12. 2017 to 11. 04. 2019. It is necessary to evaluate this strategy on 

a larger time series to obtain more significative results. For determinating the lowest (L) 

and highest prices (H) of the stochastic indicator at a selected day I will consider the 14 

previous days, in other words, n = 14. The buy signal is generated when the value of K 

< 20 and the sell signal is generated when K > 80. The following graphical 

interpretations demonstrate the performance of the selected strategy on the Stochastic K 

indicator for both currency pairs. The shown data for the USD/JPY currency pair are 

from 05. 11. 2018 to 09. 11. 2018 and for EUR/USD currency pair from 23. 07. 2018 to 

27. 07. 2018. 
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Figure 6.0: Stochastic K performance over the back-tested period for USD/JPY 
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Figure 6.1: Stochastic K performance over the back-tested period for EUR/USD 
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6.3 Second analyzed stategy 

This strategy is based on the CMF indicator.  when the value of the indicator crosses 

above 0,05 a buy signal is generated, conversely when it crosses below – 0,05, a sell 

signal is made. The last 21 time periods are considered in this strategy. The subsequent 

charts present how strategy performed on volume-based indicator CMF.  It can be seen 

where the strategy generated buy and sell signals. The chart for the USD/JPY shows the 

strategy's performance on data from 18. 02. 2019 to 22. 02. 2019 and the EUR/USD 

graph displays the data from 19. 03. 2018 to 23. 03. 2018. 
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Figure 6.2: CMF performance over the back-tested period for USD/JPY 
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Figure 6.3: CMF performance over the back-tested period for EUR/USD 
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6.4 Third analyzed strategy 

The last strategy is called Exponential Moving Average (EMA). This one is used by 

traders as an evaluation signal value buy, when EMA crosses above close price. In the 

case EMA crosses below the close price, a sell signal is generated. he following graphs 

shows the performance of a selected strategy applied to EMA. The buy signals keep to 

generate above close price and sell signals are generated when EMA crosses below the 

close price. The graphical representation for the USD/JPY currency pair is measured 

from 11. 03. 2018 to 15. 03. 2018. The chart for the EUR/USD pair represents data 

taken from 23. 07. 2018 to 27. 07. 2019, to show the strong alternation of buy and sell 

signals. 
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Figure 6.4: EMA performance over the back-tested period for USD/JPY 
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Figure 6.5: EMA performance over the back-tested period for EUR/USD 
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7 Results 

This section will present the results obtained throughout the research, the overall 

rule of alternate buy and sell signals was achieved. The results may become affected, 

which can be caused when the last sell signal is not in consonance with the strategy. If 

the last sell signal is not suggested by the strategy it can create inequities in alternate 

buy and sell signals it can be fixed when on the last day the sell signal is enforced by the 

trader. The enforcement of the last sell signal settles the strategy and evens the number 

of buy and sell signals. The enforced sell signals in strategies are marked with "*". 

7.1 Buy & Hold 

The Buy and Hold strategy was implemented on the historical data from 08. 12. 2017 to 

11. 04. 2019 for currency pairs EUR/USD and USD/JPY. In both cases, the strategy 

resulted in high losses. The buy and hold is a passive strategy and it is not very 

profitable and for a future a buy and hold investment, the prices could decline even 

more. The drawback of this strategy is that traders are tied up in a particular investment 

during this holding period and they can not sell the asset at most advantageous times. 

7.2 The results of incorrect strategy on Stochastic Oscillator D 

 USD/JPY EUR/USD 

Strategy Stochastic D Stochastic D 

Number of sell signals 504 403 

Number of buy signals 328 460 

Sum of sell 55907,748 475,599 

Sum of buy 36114,499 536,605 

Average sell 110,928 1,180 

Average buy 110,105 1,167 

Profit/Loss 1979,249 -61,005 
Table 7.0: Results of Stochastic Oscillator after incorrect strategy employment USD/JPY, EUR/USD 

This trading strategy was applied on the historical data from 08. 12. 2017 to 11. 04. 

2019 for both currency pairs EUR/USD and USD/JPY. This strategy for Stochastic 

Oscillator has proven to be unfortunately insufficient. The buy and sell signals 
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generated by this particular strategy for both currency pairs EUR/USD, USD/JPY were 

not alternate. The strategy did not take into account the condition when the trader has to 

buy one currency unit and after some time of consideration make a sell. In the case of 

USD/JPY, the strategy generated 176 more sell signals than buy signals, which caused 

inequities between values of sum sell and sum buy. The strategy was selling more 

currency units than buying, which had for a result that the final profit was too high to be 

true. The strategy was selling currency units that we did not own yet. As for the 

EUR/USD pair, the difference between buy and sell signals was not as high as in the 

previous case, but on the other hand, this time the strategy generated 57 more buy 

signals than sell signals. The strategy ended up with unsold currency units which 

resulted in -61,051 lost. The main issue of the strategies lied in the alternation of buy 

and sell signals. 

7.3 The results of correct strategies on Stochastic Oscillator K, CMF, EMA 

Moving on and learning from our failure, after trying and considering numerous other 

trading strategies whose proven to be also inefficient a new strategy was applied on the 

Stochastic Oscillator and unexcitingly it has brought positive results. 

Currency USD/JPY 

Strategy CMF 0,05/-0,05 EMA Stochastic K 

Number of sell signals 38 191    40 * 

Number of buy signals 38 191 40 

Sum of sell 4193,528 21101,477    4437,504 * 

Sum of buy 4192,566 21104,804 4439,472 

Average sell 110,356 110,479 108,183 

Average buy 110,331 110,496 110,987 

Profit/Loss 0,962 -3,327 -1,968 

*) Forced last sell signal (not suggested by particular strategy) 
Table 7.1: Results of tested indicators after correct strategy employment USD/JPY 
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1) Stochastic Oscillator K 

The backtest for this strategy started from 08. 12. 2017 to 11. 04. 2019, the strategy was 

reformed to generate buy and sell signals alternatively. In the case of EUR/USD a slight 

loss was made -0,019, but the buy and sell signals were completely alternating, with the 

total number of 39 buy and sell signals. The last sell signal for the EUR/USD currency 

pair was enforced because it was not suggested by the strategy, the last enforced sell 

signal is marked with "*". The strategy has proven to be working in the calculation and 

has generated an alternate number of buy and sell signals considering the EUR/USD 

currency pair. As for the USD/JPY, the strategy also finished with a successful 

alternation of buy and sell signals. The strategy generated 40 buy signals and 40 sell 

signals. The strategy has proven to be slightly less profitable than in the case of 

EUR/USD, with a loss of -1.968. Because the strategy also did not evaluate into the 

process the last period's sell signal, that is why the last generated sell signal had to be 

enforced. The process has proven to be working with the strategy, the frequency of buy 

and sell signals is alternating. 

2) CMF 

The second strategy came out positively for USD/JPY currency pair but the EUR/USD 

resulted in a minor loss. The process of backtesting has begun 8th December 2017 at 

8:00 am and ended 11th April 2019 at 12:00 pm. The strategy was set first to buy 

currency units and generate a buy signal, after adequate time the strategy came to sell 

Currency EUR/USD 

Strategy CMF 0,05/-0,05 EMA Stochastic K 

Number of sell signals    47 * 179    39 * 

Number of buy signals 47 179 39 

Sum of sell     55,276 * 210,099     45,784 * 

Sum of buy 55,400 210,113 45,803 

Average sell 1,176 1,174 1,174 

Average buy 1,179 1,174 1,174 

Profit/Loss -0,124 -0,015 -0,019 

*) Forced last sell signal (not suggested by particular strategy) 
Table 7.2: Results of tested indicators after correct strategy employment EUR/USD 
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the units and generated a sell signal. For EUR/USD the strategy generated the same 

number of buy and sell signals, which is 47, with a total loss of -0.124. On the last day, 

the sell signal was not suggested by the strategy and had to be enforced. Although the 

strategy in the case of the USD/JPY pair has brought persuasive results. Considering 

that the strategy generated an equal amount of buy and sell signals, which is 38, the 

strategy can be defined as the most profitable. The strategy has proposed every 

generated signal and received 0.962 of profit. The strategy even did not require the 

enforced sell signal on the last day of the trade, all signals were successfully suggested 

by the strategy. In both cases, this strategy has carried out a successful alternation of 

buy and sell signals. For more profitable returns, further research and more precisive 

data are necessary. 

3) EMA 

The last strategy after backtesting has brought some minor losses. The backtesting was 

firstly run from 08. 12. 2017 to 11. 04. 2019. The strategy for EUR/USD has brought a 

very small loss of -0.015 and the strategy has generated 179 buy signals and 179 sell 

signals. The frequency of buy and sell signals is alternating. The strategy comply with 

an overall rule where the strategies are firstly set to generate a buy signal and then it is 

followed by a sell signal. In the case of USD/JPY, the strategy generated 191 of buy and 

191 sell signals The strategy in the case of USD/JPY generated a loss of -3.327. The 

strategy in both currency pairs carried out a successful alternation of buy and sell 

signals and even the last sell signal was suggested by the strategy. 
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Conclusion 

The bachelor thesis focused on Forex financial market, mainly targeted on 

algorithmic trading strategies. For the end, it is important to point out that currencies 

have low volatility. The results quite precisely reflected the theoretical foundations of 

algorithmic trading. For this research CMF, EMA and Stochastic Oscillator indicators  

were implemented into selected strategies. Each indicator is representing a different 

category of technical indicators: CMF uses volume, EMA is a trend-based idicator, and 

Stochastic Oscillator is part of momentum based indicators. The indicators were 

selected for being one of the most popular technical indicators in the public domain and 

they can be used on any security with historical trading data. The selected strategies 

were implemented and analyzed in MS Excel. The applied strategies were set to first 

generate a buy signal and in an appropriate time generate a sell signal. If the last sell 

signal was not suggested by the strategy, it had to be enforced. The absolute rule for the 

selected strategies is an alternation of buy and sell signals. The selected algorithmic 

strategies have made a minor profit in both currency pairs. The process of backtesting 

has initiated on 08. 12. 2017 and ended on 11. 04. 2019. At the beginning the backtest 

initiation the USD/JPY exchange rate was at 113.485 and after the backtest ended it was 

at 111.683. At the start of the backtest the EUR/USD initial price was 1.8622 and in the 

end it was 1.12983. The strategy with best performance is CMF strategy, applied on the 

USD/JPY currency pair,  with a profit of 0.962 USD. The passive long-term Buy & 

Hold strategy can prove to be a very treacherous investment, for it generated high losses 

in EUR/USD also in USD/JPY. The Buy & Hold strategy generated significant losses 

comparing to the selected strategies. Thus the Buy & Hold strategy applied in the Forex 

market is not very ideal for investors who are not able to suppress behavioral biases and 

handle the impact of the downturns emotionally. The benefit of algorithmic trading lies 

in the ability to execute trades in a fraction of seconds. With always rotating currencies, 

where one can appreciate over another in second, with HFT would be possible for a 

trader to make a bigger profit. Further implementation and usage of algorithmic trading 

strategies requires more research. 



   

70 

 

 

 

 

Summary 

This study aimed to implement algorithmic trading strategies on the two most 

popular currency pairs EUR/USD, USD/JPY using technical idicators. There exist a 

various number of technical indicators, which are helping in determinating the financial 

market's movement. The thesis also covers topics, Forex exchange market, 

characteristics and relationship between EUR/USD and USD/JPY and technical 

indicators. The historical data for selected currency pairs served as the base data for 

further computations. The MS Excel has proven to be surprisingly sufficient, the 

research has shown the capability of Excel in backtesting algorithmic trading strategies. 

For professional traders, Excel simply does not represent a perfect tool for testing 

strategies, but it is not counterproductive. The MS Exel is a publicly known platform 

with entrenched features more common to potential users. To summarizethe topic, the 

algorithmic trading requires a lot of enhanced knowledge in computer programs and 

design of algorithms to gain potentional profit.   

 

 

 

 

 

 

 

 

 



   

71 

 

 

 

Cited literature 

Amadeo K. 2018, Forex Trading and How It Determines the Dollar's Value [Internet], 

Section: US Markets, TheBalance.com, Copyright © 2014-2019 The Balance, [Cited 

2019 January 09], Available from: https://www.thebalance.com/what-is-forex-trading-

3306253 

 

Archer M. 2008, Getting Started in currency trading [Online book], John Wiley & Sons, 

ISBN 978-0-470-26777-6, Chapter 1-11, p. 3-120, [Cited 2019 January 31], Available 

from: http://1.droppdf.com/files/JxnWl/getting-started-in-currency-trading-2008.pdf 

 

Bacchetta P. Wincoop E. 2002, A Theory of the Currency Denomination of 

International Trade, National Bureau of Economic Research [Internet], NBER working 

paper series no. 9039, [Cited 2019 March 11], Available from: 

http://www.nber.org/papers/w9039.pdf 

 

Bank for International Settlements, 2016, Triennial Central Bank Survey (Foreign 

exchange turnover in April 2016) [Internet], Copyright © 2016 Bank for International 

Settlements, [Cited 2019 March 18], Available from: 

 https://www.bis.org/publ/rpfx16fx.pdf 

 

Bank for International Settlements, 2017, The beneficial aspect of FX volatility for 

market liquidity [Internet], Monetary and Economic Department, Copyright © 2017 

Bank for International Settlements, ISSN 1682-7678, BIS Working Paper No 629, 

[Cited 2019 March 18], Available from: https://www.bis.org/publ/work629.pdf 

 

Barbosa R. & Belo O. 2008, Autonomous Forex Trading Agents Department of 

Informatics [Internet], University of Minho, [Cited 2019 April 03], Available from: 

https://pdfs.semanticscholar.org/1649/32945646cae9b774a88ab87821a0437cd20a.pdf?_

ga=2.137525488.1975495861.1571597543-2137389916.1571597543 

 

https://www.thebalance.com/what-is-forex-trading-3306253
https://www.thebalance.com/what-is-forex-trading-3306253
http://1.droppdf.com/files/JxnWl/getting-started-in-currency-trading-2008.pdf
http://www.nber.org/papers/w9039.pdf
https://www.bis.org/publ/rpfx16fx.pdf
https://www.bis.org/publ/work629.pdf
https://pdfs.semanticscholar.org/1649/32945646cae9b774a88ab87821a0437cd20a.pdf?_ga=2.137525488.1975495861.1571597543-2137389916.1571597543
https://pdfs.semanticscholar.org/1649/32945646cae9b774a88ab87821a0437cd20a.pdf?_ga=2.137525488.1975495861.1571597543-2137389916.1571597543


   

72 

 

 

 

Bickford J. Archer M. 2007, Charting the Major Forex Pairs [Online book], John Wiley 

& Sons, ISBN 978-0-470-12046-0, Chapter 2-22, p. 7-183, [Cited 2019 March 30], 

Available from: 

https://library.cryptotradercentral.com/Charting%20the%20Major%20Forex%20Pairs.p

df 

 

Bollinger J. 2001, Using Bollinger Bands, [Online journal], Stocks & Commodities, 

Volume 10, Issue 2, p. 47-51, [Cited 2019 February 22], Available from: 

https://c.mql5.com/forextsd/forum/211/Using%20Bollinger%20Bands%20by%20John

%20Bollinger.pdf 

 

Bradfield D. 2018, Top 10 most volatile currency pairs and how to trade them 

[Internet], Section: Forex Education, FX Publications Inc, [Cited 2019 March 08], 

Available from: 

https://www.dailyfx.com/forex/education/trading_tips/daily_trading_lesson/2018/11/22/

most-volatile-currency-pairs.html 

 

Chaboud A. Chiquoine B. Hjalmarsson E. and Vega C. 2009, Rise of the Machines: 

Algorithmic Trading in the Foreign Exchange Market [Internet], Board of Governors of 

the Federal Reserve System, International Finance Discussion Paper Number 980 [Cited 

2019 January 24], Available from:  

https://www.federalreserve.gov/pubs/ifdp/2009/980/ifdp980.pdf 

 

Chan E. 2017, Machine Trading Deploying Computer Algorithms to Conquer the 

Markets  [Online book], John Wiley & Sons, ISBN 978-1-119-21967-5, Chapter1-2, p. 

1-30, [Cited 2019 March 10], Available from: 

https://github.com/gudbrandtandberg/CPSC540Project/blob/master/Machine%20Tradin

g:%20Deploying%20Computer%20Algorithms%20to%20Conquer%20The%20Market

s%20(Ernest%20Chan%202017).pdf 

 

https://library.cryptotradercentral.com/Charting%20the%20Major%20Forex%20Pairs.pdf
https://library.cryptotradercentral.com/Charting%20the%20Major%20Forex%20Pairs.pdf
https://c.mql5.com/forextsd/forum/211/Using%20Bollinger%20Bands%20by%20John%20Bollinger.pdf
https://c.mql5.com/forextsd/forum/211/Using%20Bollinger%20Bands%20by%20John%20Bollinger.pdf
https://www.dailyfx.com/forex/education/trading_tips/daily_trading_lesson/2018/11/22/most-volatile-currency-pairs.html
https://www.dailyfx.com/forex/education/trading_tips/daily_trading_lesson/2018/11/22/most-volatile-currency-pairs.html
https://www.federalreserve.gov/pubs/ifdp/2009/980/ifdp980.pdf
https://github.com/gudbrandtandberg/CPSC540Project/blob/master/Machine%20Trading:%20Deploying%20Computer%20Algorithms%20to%20Conquer%20The%20Markets%20(Ernest%20Chan%202017).pdf
https://github.com/gudbrandtandberg/CPSC540Project/blob/master/Machine%20Trading:%20Deploying%20Computer%20Algorithms%20to%20Conquer%20The%20Markets%20(Ernest%20Chan%202017).pdf
https://github.com/gudbrandtandberg/CPSC540Project/blob/master/Machine%20Trading:%20Deploying%20Computer%20Algorithms%20to%20Conquer%20The%20Markets%20(Ernest%20Chan%202017).pdf


   

73 

 

 

 

Chen J. 2019, Chaikin Oscillator Definition [Internet], Section: Technical Analysis, 

Investopedia.com, [Cited 2019 August 08], Available from: 

https://www.investopedia.com/terms/c/chaikinoscillator.asp 

 

Chen K. and İmrohoroğlu A. 2006, The Japanese Saving Rate [Online journal], 

American Economic Review, Volume 96, Issue 5, p. 1850-1871, [Cited 2019 January 

25], Available from: 

 http://econ.ucsb.edu/~mkapicka/RG/japanAERrevision3v3paperversion2.pdf 

 

Das D. 2016. Financial Information exchange (FIX) Trading Protocol [Internet], 

Programming and Trading Tools, Section: Market News, Copyright © 2019 

QuantInsti.com, [Cited 2019 February 13], Available from: 

https://blog.quantinsti.com/fix-trading-protocol/ 

 

Di Lorenzo R. 2012, How to Make Money by Fast Trading [Online book], Springer-

Verlag Mailand, Copyright © 2012 Springer-Verlag Italia, ISSN 2280-2088, Chapter 2-

9, p. 3-50, [Cited 2019 February 13],Available from: 

 https://link.springer.com/book/10.1007%2F978-88-470-2534-9  

 

Eddelbuttel D. McCurdy T. 1998, The impact of news on foreign exchange rates: 

Evidence from high frequency data [Internet], University of Toronto. [Cited 2019 

March 29], Available from: 

https://pdfs.semanticscholar.org/5210/65353a4eb017ddb12b9ca13ef03f5c83fa0d.pdf 

 

Ehrman D, 2006, The Handbook of Pairs Trading Strategies Using Equities, Options 

and Futures [Online book], John Wiley & Sons, ISBN-10 0-471-72707-5, Chapter 1-17, 

p. 19-225, [Cited 2019 September 14], Available from:https://epdf.tips/the-handbook-

of-pairs-trading.html 

 

https://www.investopedia.com/terms/c/chaikinoscillator.asp
http://econ.ucsb.edu/~mkapicka/RG/japanAERrevision3v3paperversion2.pdf
https://blog.quantinsti.com/fix-trading-protocol/
https://link.springer.com/book/10.1007%2F978-88-470-2534-9
https://pdfs.semanticscholar.org/5210/65353a4eb017ddb12b9ca13ef03f5c83fa0d.pdf
https://epdf.tips/the-handbook-of-pairs-trading.html
https://epdf.tips/the-handbook-of-pairs-trading.html


   

74 

 

 

 

Fernández P. Bodas-Sagi D. Soltero F. and Hidalgo I. 2008, Technical market indicators 

optimization using evolutionary algorithm, [Internet], Department of Computer 

Architecture, University of Madrid, Proceedings of the 10th Annual Conference on 

Genetic and Evolutionary Computation, [Cited 2019 February 19], Available from: 

http://web.ist.utl.pt/adriano.simoes/tese/referencias/wk102-fernandez.pdf 

 

Gallo C. 2014, The Forex Market in Practice: A Computing Approach for Automated 

Trading Strategies [Online journal], International Journal of Economics and 

Management Sciences, Volume 3, Issue 1, ISSN:2162-6359, [Cited 2019 January 09], 

Available from: 

https://www.researchgate.net/profile/Crescenzio_Gallo2/publication/264986899_The_F

orex_Market_in_Practice_A_Computing_Approach_for_Automated_Trading_Strategie

s/links/543834470cf2d6698bded103/The-Forex-Market-in-Practice-A-Computing-

Approach-for-Automated-Trading-Strategies.pdf 

 

Garner C. 2012, Currency Trading in the Forex and Futures Markets [Online book], FT 

Press, Copyright © 2012 Pearson Education Inc, ISBN-10: 0-13-293137-0, Chapter 1-

14, p. 7-199, [Cited 2019 September 03], Available from: 

https://books.google.cz/books?hl=cs&lr=&id=LkEf6cVMbKcC&oi=fnd&pg=PR1&dq

=forex+currency+&ots=IiKgZP8P81&sig=oxywzdZYNAgI-YxcWqko-

LF9Ff0&redir_esc=y#v=onepage&q=forex%20currency&f=false 

 

Gatev E. Goetzmann W. and Rouwenhorst K. 2006, Pairs Trading: Performance of a 

Relative-Value Arbitrage Rule [Internet], Review of Financial Studies, Volume 19, 

Issue 3, p. 797–827, [Cited 2019 March 20], Available from: 

https://pdfs.semanticscholar.org/9ab0/8bbc11cc8a1fda8b34a2ad70aa37a55fc4ac.pdf 

 

 

 

http://web.ist.utl.pt/adriano.simoes/tese/referencias/wk102-fernandez.pdf
https://www.researchgate.net/profile/Crescenzio_Gallo2/publication/264986899_The_Forex_Market_in_Practice_A_Computing_Approach_for_Automated_Trading_Strategies/links/543834470cf2d6698bded103/The-Forex-Market-in-Practice-A-Computing-Approach-for-Automated-Trading-Strategies.pdf
https://www.researchgate.net/profile/Crescenzio_Gallo2/publication/264986899_The_Forex_Market_in_Practice_A_Computing_Approach_for_Automated_Trading_Strategies/links/543834470cf2d6698bded103/The-Forex-Market-in-Practice-A-Computing-Approach-for-Automated-Trading-Strategies.pdf
https://www.researchgate.net/profile/Crescenzio_Gallo2/publication/264986899_The_Forex_Market_in_Practice_A_Computing_Approach_for_Automated_Trading_Strategies/links/543834470cf2d6698bded103/The-Forex-Market-in-Practice-A-Computing-Approach-for-Automated-Trading-Strategies.pdf
https://www.researchgate.net/profile/Crescenzio_Gallo2/publication/264986899_The_Forex_Market_in_Practice_A_Computing_Approach_for_Automated_Trading_Strategies/links/543834470cf2d6698bded103/The-Forex-Market-in-Practice-A-Computing-Approach-for-Automated-Trading-Strategies.pdf
https://books.google.cz/books?hl=cs&lr=&id=LkEf6cVMbKcC&oi=fnd&pg=PR1&dq=forex+currency+&ots=IiKgZP8P81&sig=oxywzdZYNAgI-YxcWqko-LF9Ff0&redir_esc=y#v=onepage&q=forex%20currency&f=false
https://books.google.cz/books?hl=cs&lr=&id=LkEf6cVMbKcC&oi=fnd&pg=PR1&dq=forex+currency+&ots=IiKgZP8P81&sig=oxywzdZYNAgI-YxcWqko-LF9Ff0&redir_esc=y#v=onepage&q=forex%20currency&f=false
https://books.google.cz/books?hl=cs&lr=&id=LkEf6cVMbKcC&oi=fnd&pg=PR1&dq=forex+currency+&ots=IiKgZP8P81&sig=oxywzdZYNAgI-YxcWqko-LF9Ff0&redir_esc=y#v=onepage&q=forex%20currency&f=false
https://pdfs.semanticscholar.org/9ab0/8bbc11cc8a1fda8b34a2ad70aa37a55fc4ac.pdf


   

75 

 

 

 

GitHub.com, 2019, Triple Exponential Moving Average [Internet],Section: Indicators & 

Oscillators, Copyright© 2019 GitHub, Inc, [Cited 2019 February 24], Available from: 

https://agenatrader.github.io/AgenaIndicator-

documentation/indicators_oscillators/#tema-triple-exponential-moving-average 

 

Hamilton A. 2019, Algo trading pros and cons [Internet], Section: Insights, Copyright © 

2019 Contentive Group Ltd, [Cited 2019 February 27], Available from: 

https://www.bobsguide.com/guide/news/2019/Jul/17/fast-and-furious-algo-trading-pros-

and-cons/ 

 

Harris R. Chiu J. 2016, Financial market volatility, macroeconomic fundamentals and 

investor sentiment [Internet], Bank of England, Working Paper No. 608, ISSN 1749-

9135, Copyright© 2016 Bank of England, [Cited 2019 March 23], Available from: 

https://www.bankofengland.co.uk/-/media/boe/files/working-paper/2016/financial-

market-volatility-macroeconomic-fundamentals-and-investor-sentiment 

 

Hartle T. 1994, Chatting With Marc Chaikin [Internet], Technical Analysis of Stocks & 

Commodities, Volume 12, Issue 1, [Cited 2019 February 19], Available from: 

http://technical.traders.com/archive/archivelogin.asp?file=\V12\C01\CHATTIN.pdf&sr

c=SC 

Hendershott T. Jones Ch. and Menkveld A. 2011, Does Algorithmic Trading Improve 

Liquidity? [Internet], Journal of Financial, Volume 66, Issue 1, p. 1-33, [Cited 2019 

January 09], Available from: http://faculty.haas.berkeley.edu/hender/Algo.pdf 

 

Hendershott T. and Riordan R. 2011, Algorithmic Trading and Information [Internet], 

University of California, [Cited 2019 January 09], Available from:  

http://faculty.haas.berkeley.edu/hender/atinformation.pdf 

 

 

https://agenatrader.github.io/AgenaIndicator-documentation/indicators_oscillators/#tema-triple-exponential-moving-average
https://agenatrader.github.io/AgenaIndicator-documentation/indicators_oscillators/#tema-triple-exponential-moving-average
https://www.bobsguide.com/guide/news/2019/Jul/17/fast-and-furious-algo-trading-pros-and-cons/
https://www.bobsguide.com/guide/news/2019/Jul/17/fast-and-furious-algo-trading-pros-and-cons/
https://www.bankofengland.co.uk/-/media/boe/files/working-paper/2016/financial-market-volatility-macroeconomic-fundamentals-and-investor-sentiment
https://www.bankofengland.co.uk/-/media/boe/files/working-paper/2016/financial-market-volatility-macroeconomic-fundamentals-and-investor-sentiment
http://technical.traders.com/archive/archivelogin.asp?file=/V12/C01/CHATTIN.pdf&src=SC
http://technical.traders.com/archive/archivelogin.asp?file=/V12/C01/CHATTIN.pdf&src=SC
http://faculty.haas.berkeley.edu/hender/Algo.pdf
http://faculty.haas.berkeley.edu/hender/atinformation.pdf


   

76 

 

 

 

Huang B. Huan Y. Xu L. and Zheng L. 2019, Automated Trading Systems Statistical 

and Machine Learning Methods and Hardware Implementation: A Survey [Internet], 

Journal Enterprise Information Systems, Volume 13, Issue 1, p. 132-144, [Cited 2019 

September 15], Available from: 

https://www.tandfonline.com/doi/full/10.1080/17517575.2018.1493145#aHR0cHM6Ly

93d3cudGFuZGZvbmxpbmUuY29tL2RvaS9wZGYvMTAuMTA4MC8xNzUxNzU3N

S4yMDE4LjE0OTMxNDU/bmVlZEFjY2Vzcz10cnVlQEBAMA== 

 

Jones Ch. 2013, What Do We Know About High-Frequency Trading? [Internet], 

Columbia Business School Research Paper No. 13-11, [Cited 2019 February 26], 

Available from: 

https://pdfs.semanticscholar.org/ea4d/2e58da6fa48b9fddebbafc8052edf3278484.pdf 

 

Kaufman P. 2013, Trading Systems and Methods [Internet], John Wiley &Sons, ISBN 

978-1-118-04356-1, Chapter 9-11 p. 369-485, [Cited 2019 February 22], Available 

from: 

http://1.droppdf.com/files/4ihPN/trading-systems-and-methods-2013.pdf 

 

Klein M. 1991, Managing the dollar: Has the Plaza Agreement mattered? [Internet], 

Journal of money credit and banking, Volume 23, Issue 4, p. 51-74 Credit, and Banking, 

p. 742-751, [Cited 2019 January 23], Available from: http://fmwww.bc.edu/EC-

P/wp185.pdf 

 

Kunz K. Martin J. 2013, Into the Breech: The Increasing Gap between Algorithmic 

Trading and Securities Regulation [Internet], West Virginia University, Copyright © 

2013 Springer Science + Business Media New York, [Cited 2019 February 25], 

Available from: https://publicadmin.wvu.edu/files/d/98405aa9-cb2e-404f-898d-

eb8da30656c6/jfsr-2014-kunz-martin-into-the-breech.pdf 

 

https://www.tandfonline.com/doi/full/10.1080/17517575.2018.1493145#aHR0cHM6Ly93d3cudGFuZGZvbmxpbmUuY29tL2RvaS9wZGYvMTAuMTA4MC8xNzUxNzU3NS4yMDE4LjE0OTMxNDU/bmVlZEFjY2Vzcz10cnVlQEBAMA==
https://www.tandfonline.com/doi/full/10.1080/17517575.2018.1493145#aHR0cHM6Ly93d3cudGFuZGZvbmxpbmUuY29tL2RvaS9wZGYvMTAuMTA4MC8xNzUxNzU3NS4yMDE4LjE0OTMxNDU/bmVlZEFjY2Vzcz10cnVlQEBAMA==
https://www.tandfonline.com/doi/full/10.1080/17517575.2018.1493145#aHR0cHM6Ly93d3cudGFuZGZvbmxpbmUuY29tL2RvaS9wZGYvMTAuMTA4MC8xNzUxNzU3NS4yMDE4LjE0OTMxNDU/bmVlZEFjY2Vzcz10cnVlQEBAMA==
https://pdfs.semanticscholar.org/ea4d/2e58da6fa48b9fddebbafc8052edf3278484.pdf
http://1.droppdf.com/files/4ihPN/trading-systems-and-methods-2013.pdf
http://fmwww.bc.edu/EC-P/wp185.pdf
http://fmwww.bc.edu/EC-P/wp185.pdf
https://publicadmin.wvu.edu/files/d/98405aa9-cb2e-404f-898d-eb8da30656c6/jfsr-2014-kunz-martin-into-the-breech.pdf
https://publicadmin.wvu.edu/files/d/98405aa9-cb2e-404f-898d-eb8da30656c6/jfsr-2014-kunz-martin-into-the-breech.pdf


   

77 

 

 

 

Lee Y. 2018, Signs point to the Japanese yen getting even stronger as the US dollar 

weakens [Internet], Section: Currencies, Copyright © 2019 CNBC LLC,[Cited 2019 

March 21], Avaible from: https://www.cnbc.com/2018/02/27/japanese-yen-may-

strengthen-as-dollar-weakens-morgan-stanley-and-ing.html 

 

Lien K. 2009, Day Trading and Swing Trading the Currency Market: Technical and 

Fundamental Strategies to Profit from Market Moves [Internet], John Wiley & Sons, 

ISBN 978-0-470-37736-9, Chapter 9-10, p. 109-165, [Cited 2019 September 10], 

Available from: https://www.joesenforex.com/wp-content/uploads/2014/03/Day-

Trading.pdf 

 

Linnsoft.com, 2019, True Range (TR) [Internet],Section: Technical 

Indicators,Copyright ©1996-2019 Linn Software Inc, [Cited 2019 September 01], 

Available from: https://www.linnsoft.com/techind/true-range-tr 

 

Mancini-Griffoli T. Ranaldo A. 2011, Limits to arbitrage during the crisis: funding 

liquidity constraints and covered interest parity [Internet], Swiss National Bank, p. 1-29, 

[Cited 2019 January 09], Available from: 

https://www.ecb.europa.eu/events/pdf/conferences/exliqmmf/session3_Ranaldo_paper.p

df?772ff2fb6026211557246d5f2ddecc6c 

 

Markus G. and Gomber P. 2009. Algorithmic trading engines versus human traders - Do 

they behave different in securities markets ? [Internet], University of Frankfurt,  ECIS 

2009 Proceedings 71, [Cited 2019 August 28], Available from: 

https://aisel.aisnet.org/cgi/viewcontent.cgi?article=1027&context=ecis2009 

 

Mendes L. Godinho P. Dias J. 2012, A Forex trading system based on a genetic 

algorithm [Online journal] Journal of Heuristics, Volume 18, Issue 4, p. 627–656, 

[Cited 2019 October 20], Available from: https://doi.org/10.1007/s10732-012-9201-y  

 

https://www.cnbc.com/2018/02/27/japanese-yen-may-strengthen-as-dollar-weakens-morgan-stanley-and-ing.html
https://www.cnbc.com/2018/02/27/japanese-yen-may-strengthen-as-dollar-weakens-morgan-stanley-and-ing.html
https://www.joesenforex.com/wp-content/uploads/2014/03/Day-Trading.pdf
https://www.joesenforex.com/wp-content/uploads/2014/03/Day-Trading.pdf
https://www.linnsoft.com/techind/true-range-tr
https://www.ecb.europa.eu/events/pdf/conferences/exliqmmf/session3_Ranaldo_paper.pdf?772ff2fb6026211557246d5f2ddecc6c
https://www.ecb.europa.eu/events/pdf/conferences/exliqmmf/session3_Ranaldo_paper.pdf?772ff2fb6026211557246d5f2ddecc6c
https://aisel.aisnet.org/cgi/viewcontent.cgi?article=1027&context=ecis2009
https://doi.org/10.1007/s10732-012-9201-y


   

78 

 

 

 

Milton A. 2019, The Difference Between Long and Short Trades [Internet], Section: 

Day Trading, TheBalance.com, Copyright © 2014-2019 The Balance, [Cited 2019 

September 12], Avaible from: https://www.thebalance.com/long-and-short-trading-

term-definitions-1031122 

Mitchell C. 2017, Best hours of the day to day trade the USD/JPY [Internet], Section: 

Day Trading, TheBalance.com, Copyright © 2014-2019 The Balance, [Cited 2019 April 

04], Available from: https://www.thebalance.com/best-time-to-day-trade-the-usd-jpy-

forex-pair-1031021 

 

Mizuno T. Kurihara S. 2013, Analysis of high-resolution foreign exchange data of 

USD-JPY for 13 years [Online journal], Physica A: Statistical Mechanics and its 

Applications, Volume 324, Issues 1–2, p. 296-302, [Cited 2019 August 20], Available 

from: https://doi.org/10.1016/S0378-4371(02)01881-2  

 

Moldovan D. Moca M. and Nitchi Ş. 2011, A Stock Trading Algorithm model proposal 

based on Technical Indicators sinals [Online journal], Economy Informatics, Volume 

15, Issue 1, p. 183-188, [Cited 2019 January 08], Available from:  

http://revistaie.ase.ro/content/57/16%20-%20Moldovan,%20Moca,%20Nitchi.pdf 

 

Moosa A. 2003, International Financial Operations: arbitrage, hedging, speculation 

[Online book], Financing and Investment Finance and Capital Markets Series, Palgrave 

Macmillan London, ISBN 0–333–99859–6, Chapter 8-9, p. 209-250, [Cited 2019 March 

12], Available from: 

http://www.untag-

smd.ac.id/files/Perpustakaan_Digital_1/FINANCE%20International%20Financial%20O

perations%20Arbitrage,%20Hedging,%20Speculation,%20Financing%20and%20Invest

m.pdf 

 

https://www.thebalance.com/long-and-short-trading-term-definitions-1031122
https://www.thebalance.com/long-and-short-trading-term-definitions-1031122
https://www.thebalance.com/best-time-to-day-trade-the-usd-jpy-forex-pair-1031021
https://www.thebalance.com/best-time-to-day-trade-the-usd-jpy-forex-pair-1031021
https://doi.org/10.1016/S0378-4371(02)01881-2
http://revistaie.ase.ro/content/57/16%20-%20Moldovan,%20Moca,%20Nitchi.pdf
http://www.untag-smd.ac.id/files/Perpustakaan_Digital_1/FINANCE%20International%20Financial%20Operations%20Arbitrage,%20Hedging,%20Speculation,%20Financing%20and%20Investm.pdf
http://www.untag-smd.ac.id/files/Perpustakaan_Digital_1/FINANCE%20International%20Financial%20Operations%20Arbitrage,%20Hedging,%20Speculation,%20Financing%20and%20Investm.pdf
http://www.untag-smd.ac.id/files/Perpustakaan_Digital_1/FINANCE%20International%20Financial%20Operations%20Arbitrage,%20Hedging,%20Speculation,%20Financing%20and%20Investm.pdf
http://www.untag-smd.ac.id/files/Perpustakaan_Digital_1/FINANCE%20International%20Financial%20Operations%20Arbitrage,%20Hedging,%20Speculation,%20Financing%20and%20Investm.pdf


   

79 

 

 

 

Mulloy P. 1994, Smoothing Data with Faster Moving Averages [Online 

journal],Technical Analysis of Stocks & Commodities, Volume 12, Issue 1, [Cited 2019 

February 03], Available from: 

http://technical.traders.com/archive/archivelogin.asp?file=\V12\C01\SMOOTHI.pdf&sr

c=SC 

 

Murphy J. 1999, Technical Analysis of the Financial Markets: A Comprehensive Guide 

to Trading Methods and Applications [Online book], New York Institute of Finance, 

ISBN 0-7352-0066-1, Chapter 8-12, p. 181 – 297, [Cited 2019 January 05], Available 

from:  

http://wordpress1.rm7mills.com/notasaham/wp-content/uploads/sites/3/2017/08/John-J-

Murphy-Technical-Analysis-Of-The-Financial-Markets.pdf 

 

Nasdaq.com, 2019, FOREX education. Advantages of Algorithmic Trading[Internet], 

Section: Forex Articles, Copyright © 2019 Nasdaq Inc, [Cited 2019 April 02], 

Available from: 

 https://www.nasdaq.com/forex/education/advantages-of-algo-trading.aspx 

 

Öztürk M. 2015, Heuristic based trading system on Forex data using technical indicator 

rules [Internet], Middle East Technical University, [Cited 2019 January 15], Available 

from: http://etd.lib.metu.edu.tr/upload/12618392/index.pdf 

 

Pole A. 2007, Statistical Arbitrage: Algorithmic Trading Insights and Techniques 

[Online book], John Wiley & Sons, ISBN 978-0-470-13844-1, Chapter 3-5, p. 37-91, 

[Cited 2019 January 09], Available from: 

https://www.academia.edu/24284715/Andrew_Pole_Statistical_Arbitrage_Algorithmic_

Trading_Insights_and_Techniques_Wiley_Finance 

 

 

http://technical.traders.com/archive/archivelogin.asp?file=/V12/C01/SMOOTHI.pdf&src=SC
http://technical.traders.com/archive/archivelogin.asp?file=/V12/C01/SMOOTHI.pdf&src=SC
http://wordpress1.rm7mills.com/notasaham/wp-content/uploads/sites/3/2017/08/John-J-Murphy-Technical-Analysis-Of-The-Financial-Markets.pdf
http://wordpress1.rm7mills.com/notasaham/wp-content/uploads/sites/3/2017/08/John-J-Murphy-Technical-Analysis-Of-The-Financial-Markets.pdf
https://www.nasdaq.com/forex/education/advantages-of-algo-trading.aspx
http://etd.lib.metu.edu.tr/upload/12618392/index.pdf
https://www.academia.edu/24284715/Andrew_Pole_Statistical_Arbitrage_Algorithmic_Trading_Insights_and_Techniques_Wiley_Finance
https://www.academia.edu/24284715/Andrew_Pole_Statistical_Arbitrage_Algorithmic_Trading_Insights_and_Techniques_Wiley_Finance


   

80 

 

 

 

Pring M. 2002, Technical Analysis Explained: the Successful Investors Guide to 

Spotting Investment Trends and Training Points [Online book], New York: McGraw-

Hill, ISBN 0-07-138193-7, Chapter 8-14, p. 136-277, [Cited 2019 February 16], 

Available from: 

https://library.cryptotradercentral.com/Technical%20Analysis%20Explained.pdf 

 

Rangappa K. 2018, History repeats: The most important assumption in Technical 

Analysis [Internet], Moneycontrol.com, Copyright © e-Eighteen.com Ltd, [Cited 2019 

September 12], Avaible from: 

 https://www.moneycontrol.com/news/business/markets/history-repeats-the-most-

important-assumption-in-technical-analysis-2710931.html 

 

Ravi Kashyap, 2017, Financial Derivatives, Personal lecture, The University of Hong 

Kong, ravi.kashyap@solbridge.ac.kr, [Cited 2019 March 14], Available from: 

http://www.cb.cityu.edu.hk/research/student/rkashyap3/ 

 

Rosenbaum, M. 2017, Algorithmic and High-Frequency Trading [Internet], Quantitative 

Finance, Volume, Issue 1, [Cited 2019 February 13], Available from: 

https://doi.org/10.1080/14697688.2017.1380983 

 

Singh W. 2013, 17 Proven Currency Trading Strategies: How to Profit in the Forex 

Market [Online book], John Wiley & Sons, ISBN 978–1–118–38553–1, Chapter 2-4, p. 

15-84, [Cited 2019 March 17], Available from: 

https://library.cryptotradercentral.com/1118385519_Tradin.pdf 

 

StockCharts.com, 2019, Moving Averages - Simple and Exponential [Internet], Section: 

Technical Indicators and Overlays, Copyright © 2019 StockCharts.com Inc, [Cited 

2019 February 24], Available from: 

https://school.stockcharts.com/doku.php?id=technical_indicators:moving_averages 

 

https://library.cryptotradercentral.com/Technical%20Analysis%20Explained.pdf
https://www.moneycontrol.com/news/business/markets/history-repeats-the-most-important-assumption-in-technical-analysis-2710931.html
https://www.moneycontrol.com/news/business/markets/history-repeats-the-most-important-assumption-in-technical-analysis-2710931.html
http://www.cb.cityu.edu.hk/research/student/rkashyap3/
https://doi.org/10.1080/14697688.2017.1380983
https://library.cryptotradercentral.com/1118385519_Tradin.pdf
https://school.stockcharts.com/doku.php?id=technical_indicators:moving_averages


   

81 

 

 

 

StockMarketClock.com, 2019 a, NYSE Overview 2019, Section:New York Stock 

Exchange [Internet], Copyright © 2019 TradingHours, [Cited 2019 September 10], 

Available from: https://www.stockmarketclock.com/exchanges/nyse 

 

StockMarketClock.com, 2019 b, NASDAQ Overview, Section: NASDAQ Stock 

Exchange[Internet], Copyright © 2019 TradingHours, [Cited 2019 September 10], 

Available from: https://www.stockmarketclock.com/exchanges/nasdaq 

 

StockMarketClock.com, 2019 c, LSE Overview 2019, Section:London Stock 

Exchange[Internet], Copyright © 2019 TradingHours, [Cited 2019 September 10], 

Available from: https://www.stockmarketclock.com/exchanges/lse 

 

Ta-guru.com, 2010, Average True Range (ATR) [Internet],Section: Technical Analysis, 

Copyright © 2010 Ta-Guru, [Cited 2019 March 14], Available from: http://www.ta-

guru.com/Book/TechnicalAnalysis/TechnicalIndicators/AverageTrueRange.php5 

 

Thomsett M. 2011, Trading with Candlesticks: Visual Tools for Improved Technical 

Analysis and Timing [Online book], Pearson Education, ISBN-10: 0-13-138094-X, 

Chapter 1-5, p. 05-94.[Cited 2019 January 10], Available from: 

http://ptgmedia.pearsoncmg.com/images/9780131380943/samplepages/013138094X.pd

f 

 

TradingView.com, 2019 a, Volatility [Internet], Section: Technical Indicators, Data 

provided by ICE Data Services, Copyright © 2019 TradingView, [Cited 2019 February 

20], Available from: https://www.tradingview.com/ideas/volatility/ 

 

TradingView.com, 2019 b, Volume [Internet], Section: Technical Indicators, Data 

provided by ICE Data Services, Copyright © 2019 TradingView, [Cited 2019 February 

20], Available from: https://www.tradingview.com/scripts/volumestudies/ 

 

https://www.stockmarketclock.com/exchanges/nyse
https://www.stockmarketclock.com/exchanges/nasdaq
https://www.stockmarketclock.com/exchanges/lse
http://www.ta-guru.com/Book/TechnicalAnalysis/TechnicalIndicators/AverageTrueRange.php5
http://www.ta-guru.com/Book/TechnicalAnalysis/TechnicalIndicators/AverageTrueRange.php5
http://ptgmedia.pearsoncmg.com/images/9780131380943/samplepages/013138094X.pdf
http://ptgmedia.pearsoncmg.com/images/9780131380943/samplepages/013138094X.pdf
https://www.tradingview.com/ideas/volatility/
https://www.tradingview.com/scripts/volumestudies/


   

82 

 

 

 

Treleaven P. Galas M. and Lalchand V. 2013, Algorithmic trading review [Internet], 

Magazine Communications of the ACM, Volume 56, Issue 11, p. 76-85, [Cited 2019 

February 08], Available from: http://pinstripetradingllc.com/files/Algo_Trading.pdf 

 

Wahid M. 2013, Automated Forex Trading Robot with FBH Robot On Metatrader 4 

Platform [Online book], University of Technology Petronas, Chapter 2-4, p. 17-52. 

[Cited 2019 August 24], Available from: 

 http://utpedia.utp.edu.my/13607/1/syahir_13635.pdf 

 

Wang J. 2003, Sources of Private Information in FX Trading [Internet], University of 

New South Wales, [Cited 2019 March 16], Available from: 

http://faculty.georgetown.edu/evansm1/New%20Micro/Wang1.pdf 

 

Wilder J. 1978, New Concepts in Technical Trading Systems [Online book], Dickinson 

School of Law, ISBN-10:0894590278, Chapter 2, p. 21-35, [Cited 2019 February 12], 

Available from: https://books.mec.biz/tmp/books/218XOTBWY3FEW2CT3EVR.PDF 

 

Cited Figures 

DailyFX.com, 2019, USD/JPY Forex Daily Price Movement [Online chart], FX 

Publications Inc [Cited 2019 March 30], Available from: https://www.dailyfx.com/usd-

jpy 

 

MyFXbook.com, 2019, USD/JPY Hourly Currency Volatility [Online chart], Copyright 

© 2019 Myfxbook Ltd [Cited 2019 January 20, 13:34:17], Available from: 

https://www.myfxbook.com/forex-market/volatility/USDJPY 

 

TradingView.com, 2019, EUR/USD Forex Daily Price Movement [Online chart], 

Copyright © 2019 TradingView [Cited 2019 March 13], Available from: 

https://www.tradingview.com/chart/?symbol=FX%3AEURUSD 

http://pinstripetradingllc.com/files/Algo_Trading.pdf
http://utpedia.utp.edu.my/13607/1/syahir_13635.pdf
http://faculty.georgetown.edu/evansm1/New%20Micro/Wang1.pdf
https://books.mec.biz/tmp/books/218XOTBWY3FEW2CT3EVR.PDF
https://www.dailyfx.com/usd-jpy
https://www.dailyfx.com/usd-jpy
https://www.myfxbook.com/forex-market/volatility/USDJPY
https://www.tradingview.com/chart/?symbol=FX%3AEURUSD


   

83 

 

 

 

 

ACRONYMS 

FX  Forex exchange 

NYSE  New York stock exchange 

OTC  Over the counter market 

NASDAQ National association of securities dealers automated quotations 

LSE  London stock exchange 

USD  American dollar 

GBP  British pound 

JPY  Japanese yen 

AUD  Austalian dollar 

EUR  Euro 

CHF  Swiss franc 

CAD  Canadian dollar 

NZD  New Zealand dollar 

HFT  High frequency trading 

FIX  Financial information exchange 

MT5  Meta Trader 5 

CMF  Chaikin money flow 

EMA  Exponencial moving average 

MA  Moving average 

SMA  Simple moving average 

SUM  Sum 

TEMA  Triple exponential moving average 

ALD  Accumulation distribution line 

MFM  Money flow multiplier 

MFV  Money flow volume 

RS  Relative strength 

RSI  Relative strength index 

AL  Average loss 

AG  Average gain 

ATR  Average true range 

TR  True range 

GPD  Gross domestic product 

BoJ  Bank of Japan 

FRS  Federal Reserve System 

GMT  Greenwich Mean Time 

$  United States dollar 

€  Euro 

¥  Japanese yen 

 

 



   

84 

 

 

 

LIST OF FIGURES 

Figure 2.0: EUR/USD: Daily price movement...........................................................22 
 

Figure 2.1: USD/JPY: Daily price movement............................................................24 
 

Figure 2.2: Volatility in pips USD/JPY per hour of the day....................................26 
 

Figure 5.0: Calculation process of Stochastic Oscillator D on USD/JPY 
data - incorrect alternation....................................................................................46 
 
Figure 5.1: Calculation process of Stochastic Oscillator D on EUR/USD 
data - incorrect alternation....................................................................................47 
 
Figure 5.2: Calculation process of Stochastic Oscillator K on USD/JPY 
data - correct alternation.......................................................................................48 
 
Figure 5.3: Calculation process of Stochastic Oscillator K on EUR/USD 
data - correct alternation.......................................................................................49 
 
Figure 5.4: Calculation process of EMA on USD/JPY data.....................................51 
 
Figure 5.5: Calculation process of EMA on EUR/USD data...................................52 
 
Figure 5.6: Calculation process of CMF on USD/JPY data.....................................54 
 
Figure 5.7: Calculation process of CMF on EUR/USD data...................................55 
 
Figure 6.0: Stochastic K performance over the backtested  
period for USD/JPY.................................................................................................58 
 
Figure 6.1: Stochastic K performance over the backtested 
period for EUR/USD...............................................................................................59 
 
Figure 6.2: CMF performance over the backtested period for USD/JPY..............60 
 
Figure 6.3: CMF performance over the backtested period for EUR/USD.............61 
 
Figure 6.4: EMA performance over the backtested period for USD/JPY..............63 
 
Figure 6.5: EMA performance over the backtested period for EUR/USD............64 

 



   

85 

 

 

 

LIST OF TABLES 

Table 7.0: Results of Stochastic Oscillator after incorrect strategy  
employment USD/JPY, EUR/USD....................................................................65 
 
Table 7.1: Results of tested indicators after correct strategy  
employment USD/JPY.....................................................................................66 
 
Table 7.2: Results of tested indicators after correct strategy 
employment EUR/USD....................................................................................67 
 

 

 

 

 


