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Chapter 1 – Introduction 

 

1.1 Algorithmic trading - How it works.  

 

Trading algorithms are mainly used by brokerages to submit orders to execution 

venues (Stock exchanges) in an intelligent manner to gain maximum profit [15]. 

 

One formal definition of a trading algorithm is, “A trading system that utilizes very 

advanced mathematical models for making transaction decisions in the financial 

markets. The strict rules built into the model attempt to determine the optimal time for 

an order to be placed that will cause the least amount of impact on a stock's price. 

Large blocks of shares are usually purchased by dividing the large share block into 

smaller lots and allowing the complex algorithms to decide when the smaller 

blocks are to be purchased.” [13]. 

 

Trading algorithms are trading instructions embedded in a computer program that 

break large orders into smaller pieces. When the portfolio manager of a large hedge 

fund wants to buy 100,000 shares of a particular stock, he won't transmit one buy 

order for 100,000 shares, because that would push the market price for that stock 

dramatically higher, especially in some of the less liquid small capitalization stocks 

[14][15]. If we consider a Volume Weighted Average Price (VWAP) algorithm [3] 

[4], it will process the order according to the stock's historical trading pattern. For 

example, if over the past three months 10 percent of the stock's trading volume occurs 

in the first 30 minutes of trading, then the algorithm will execute 10 percent of the 

original buy order in the first 30 minutes. The idea is to reduce the trade's impact on 

the market. 

   

In a very general sense , a "trading algorithm" describes a sequence of steps, by which 

patterns in real-time market data can be recognized and responded to in order to detect 

trading opportunities and place and manage orders in the market. Before the days of 

automated algorithms within the financial markets, traders manually carried out the 
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process of building and managing a trading strategy. Sitting at specialized trading 

stations, with multiple screens, traders watched as real-time market data changed. By 

manually tracking analytics and patterns, traders worked out when and where to place 

orders into the market and then managed these orders to see if they were fulfilled. The 

trader understood the workings of the algorithm, but each step was a manual process 

[2].  

 

With trading algorithms, when it comes to managing large orders, apart from 

initiating a particular algorithm, the trader does not have to be involved at all. In most 

cases, the trader will monitor the algorithms using a graphical dashboard. In fact, a 

trader can now initiate and manage hundreds, or even thousands, of independent 

algorithms as opposed to doing one thing at a time manually. This way, the trader is 

scaled to become much more productive.  

 

Trading algorithms have been made possible by the open availability of electronic 

APIs [2], to enable connectivity to exchanges and other electronic trading venues. In 

equities and some futures trading, exchanges provide a centralized venue to buy and 

sell stocks and futures. Foreign exchange is similar, but there are many more 

independent electronic venues, rather than a centralized exchange. Streaming data can 

be received by connecting directly to the trading venue or through an information 

provider, such as Reuters. The streaming data represents the changing prices and 

availability of instruments on the venue's order book [15]. It is also possible to send 

orders into the venue's order book, thus enabling buying and selling at an available 

price, or registering a bid or offer at a certain limit.  

 

Giving an algorithm access to these multiple APIs enables it to watch the changing 

market data and place orders when certain desirable levels are met. There are a variety 

of algorithms in common use within the financial industry. However, the battle for 

supremacy in algorithmic trading exists in the creation of new and custom-made 

algorithms.  

 

The main parts of a trading algorithm are sequences of steps determining when to 

trade and how to trade. Determining when to trade is a decision that revolves around 
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watching the changing market data and detecting opportunities within the market. 

This is the analytic part of the strategy  

 

One risk of using algorithms for trading is that other traders can take advantage of the 

algorithms if they identify how it works. The more common the trading strategy, the 

easier it is to reverse engineer. As the uptake of algorithmic trading has increased in 

recent years, firms are under increased pressure to take measures to ensure their 

strategies don't fall victim to this practice. Trading algorithms become interesting and 

more effective when traders combine different techniques in new and complex ways 

to create unique algorithms that are more difficult to reverse engineer. The markets 

change everyday and new opportunities continually emerge. It is in the interest of 

traders to be able to create these new algorithms as quickly as possible, to capitalize 

on opportunities before their competitors. In this way, the slightest technological 

advantage can make the difference between substantial profit and loss. 

 

1.2 Project Objective  

 

Most trading algorithms are proprietary and have no published technical details for 

public analysis. The algorithms that are available to study are fairly simple basic 

algorithms which are not fine-tuned for optimal performance. The objective of the 

research project is to study about trading algorithms and select a trading algorithm to 

optimize. After selecting an algorithm I plan to propose trading strategies/heuristics to 

improve the algorithms prediction accuracy. Normally trading algorithms analyze 

historical market information and predicts what is going to happen in the future. The 

performance of a trading algorithm is measured by how accurate the algorithm 

predicts future activities. What I attempt to do is to add new strategies to improve the 

accuracy of what the algorithm predicts. 
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1.3 Motivation  

 

The analysis of historical data to understand trading patterns provides insight into 

dynamics of the overall equity marketplace. Existing public literature in this regard is 

sparse. The publication of findings in this domain has a wide appeal to a diverse 

audience of economists, trading professionals and financial software system 

designers. This research work will therefore contribute to better understanding of the 

mechanics of equity trading . 

 

As an initial step this work will form the basis for developing enterprise scale 

software components in MillenniumIT’s algorithmic trading platform.  

 

1.4 Complexity of the Research  

 

Seeking patterns in historical trade data is an intensive activity considering over 8000 

equity stocks which trade between 9.30am-4pm on every business day in intervals 

ranging from 1ms - 1sec. The task requires significant data analysis work. Computer 

generated  predictive trading methods based on historical data are constantly 

challenged in the market place due to the rapid evolution of technology and hence 

identifying a robust strategy is a non-trivial task. Ever faster communication networks 

enable strategies that were otherwise impractical while making others obsolete. 

Moreover, regardless of historical trends, intermittent human behaviors (panics and 

rumors) may or may not affect trading patterns and need to be incorporated 

dynamically within any pre-set strategy. Clearly the number of factors to consider is 

large. 
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1.5 Project scope 

 

The project consisted of three phases.  

 

During phase one, the expectation was to study the algorithmic trading domain in 

general to understand the basic concepts, and then the focus was on studying the 

Volume Weighted Average Price (VWAP) based algorithms (Section 2.3 describes 

VWAP algorithm.). At the end of this phase I selected a VWAP based algorithm to be 

used as a baseline for the research. The new/modified trading strategies designed 

during the third phase were used to optimize the prediction accuracy of the base 

algorithm.  

 

During the second phase the main concentration was on developing the software 

applications to simulate the selected base VWAP algorithm This simulator was used 

to test the algorithm using back testing techniques during the final phase[10].   

 

The third phase was the main research of the project, the goal of the final phase was to 

establish an improved strategy that will beat the base strategy tested in phase two. 

Historical back testing techniques [10] was used to obtain results using the base 

algorithm. Historical market data obtained from NYSE was used for this purpose. The 

results of those tests were analyzed to identify patterns and areas that can be 

improved. After identifying the areas to improve I came up with strategies to optimize 

those areas. At the end of the research I managed to publish a optimized VWAP 

algorithms that can be used for future analysis or be used in a commercial 

environment. 

 

1.6 Deliverables 

 

Given below is the list of main deliverables at the end of the research.  

 

1. A document explaining the technical details of the original algorithm.  
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2. A document explaining the new strategies added to the algorithm and changes 

made to the algorithm in order to optimize the results.  

3. A document comparing the results obtained from both algorithms and 

explaining how the impact of the new strategies reflects in the final result 

comparison. 

4. Software application that simulate the optimized trading algorithm and other 

software tool used for the research. 

5. Final thesis comprising all the details.  

 

1.7 Resource requirements 

 

1. To be able to conduct back testing I needed access to actual market data from 

an exchange. MillenniumIT Software Ltd, Sri Lanka agreed to provide access 

to market data information they have bought from an exchange (NYSE). 

2. Data storage facility (hard disk space) to store historical market data was 

needed. After discussions with the university and considering the 

confidentiality of the data it was decided to use a personal portable hard disk 

for this purpose. 

3. A computer with Solaris x86 installed with at least 2 GB memory was 

required to perform testing and progress review demonstrations. After 

discussions with the university it was decided to connect to the MillenniumIT 

network through VPN for convenience.  

 

The focus of this research was on optimizing/adding strategies to a VWAP algorithm 

to take advantage of the latest techniques and market trends. In the first chapter I 

introduce the concept of trading algorithms and describe the project objectives and 

scope. In the second chapter I give a detailed literature review and key points learned 

from the exercise. The third chapter describes the base algorithm selected to be 

optimized and the fourth chapter explains the software tools utilized and the 

methodology.  The new strategies I have proposed and the justifications for those are 

described in the fifth chapter the sixth chapter explains the conclusions from the 

research 

 


