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Chapter 4 – Methodology & Software Tools  

4.1 Introduction  

 

At a high level the research was carried out in three phases. The first phase was the 

literature review phase during which I concentrated on studying trading algorithms in 

general and then focused my attention to study the Volume Waited Average Price 

(VWAP) algorithms.  

 

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

applications required to complete the research. In addition, by the end of the second 

phase, I managed to obtain all relevant resources required to carry out the research.  

 

The final research was carried out during the third phase. First the Algorithm 

simulator was tested to confirm its functionality. Then with the advice from the 

supervisors I established a comprehensive test plan to perform back testing using the 

NYSE TAQ data. The new strategies were tested according to a test plan. After the 

end of each test, the data was analyzed using the available tools. 

 

I used three software applications developed using C++ and Perl scripts for the 

research.  

• Data formatting tool 

• Algorithm Simulator  

• Perl script to generate graphs 

 

Step 1 : 

I used the data formatting tool to extract information from the NYSE TAQ database 

and format data according to the requirement.  

 

Step 2 : 

Then the algorithmic simulator was used to back test the trading algorithm to obtain 

results for research justification. As part of the tests I changed the algorithmic 
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simulator to reflect each and every strategy/heuristic I proposed and tested the 

algorithm against the data obtained from NYSE. 

 

Step 3 : 

I used the Perl script to generate graphs for each security for each day and analyzed 

the results. Due to the sheer volume of data it was impossible to analyze the results 

without using scripts for formatting the available data.   

 

 

 

Figure 4 : Usage of software tools 

 

The tools are described in the following section. 
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4.2 Data formatting tool 

 

I had to maintain a historical trade database in order to back-test and re-calibrate the 

trading algorithm. The NYSE Monthly TAQ (Trade and Quote) database data was 

used for back-testing the algorithms.  

 

The Data formatting tool was used to read information from the NYSE TAQ database 

and write them to a file in a format that is required by the algorithmic simulator. The 

NYSE TAQ database contained data according the exact time each trade happened. 

Since it is hard to analyze information up to that granularity it was decided to 

summarize the information up to 60 seconds (1 minute) intervals. , i.e. TIME = 

09:32:00 includes data aggregated from 09:31:01 through 09:32:00.  

 

4.3 Algorithm Simulator  

4.3.1 Design and Usage  

 

The algorithmic simulator is used to do back testing on the base algorithm and the 

modified algorithm after adding the strategies/heuristics detailed in chapters 5. 

 

The steps mentioned below explain at a high level the workflow inside the Base 

algorithm simulator: 

 

1. Read data from the database/file populated by the data formatting tool. 

 

2. Update internal structures (matrices and vectors) for each security for each 

day. 

 

3. Use PCA techniques to predict the volume curve for the trading under 

consideration for each security. The pseudo code for generating the volume 

curve is given in appendix A.  
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4. Identify the exact volumes predicted to be submitted at each minute. Since we 

are using the data for a full trading day from 9.30 am to 4.00 pm we have 6.5 

trading hours and that gives us 390 minutes and therefore we should have 

identified 390 predicted values.  

 

5. Read the actual volumes for the date under consideration from the 

file/Database and update structures.  

 

6. Compare the actual and predicted for each minute and log the actual value 

predicted value and the error for each minute.  

 

7. Then after completing these basic steps the simulator also do some additional 

calculations and logs the results for further analysis of the results.  

 

4.3.2 Modifications for Feedback strategy 

 

When the Feedback strategy was introduced I modified the simulator to reflect the 

changes required. Basically the 6th step in the base simulator was modified to reflect 

the changes. Earlier the simulator was just writing the error to a log file, but now 

instead of just writing the error to a log file,  the error was analyzed and the 

percentage of that error is added (or subtracted depending on the error direction) to 

the next predicted volume. (The actual strategy is explained in detail under section 

5.3) 

4.3.3 Modifications for Identification of optimum number of drips 

 

In order to test this heuristic algorithmic simulator had to be able to aggregate the data 

for different units of time. Basically earlier I tested the algorithm using a unit time of 

one minute and for this purpose I had to parameterize the time unit. With it all the 

structures and logic had to be changed (parameterized) to handle different unit times.  
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4.4 Graph generating scripts  

 

After the conclusion of the fist test I identified the requirement to have a mechanism 

to automatically process the results and generate graphs simply because of the sheer 

volume of the data.  

 

The script reads data formatted in a predefined format and generate graphs for each 

security for each day representing the actual value and the predicted value. 

 

In the script first it reads the values for the predicted and realized VWAP values. Then 

it identifies the maximum and minimum values. After that using the graph generation 

functionality available in Perl it generates the graph and set the scale to fit the 

minimum and maximum values.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


