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Introduction

Impact of internet has been undeniable in the financial market. Taking into account the opportunity of trading on different stock markets around the world with one click of a button with thousands of stocks being traded everyday, it is difficult if not impossible to keep track of 'moving' stocks without the use of automated monitoring system. There are companies that have automated trading system. Yet the design of such systems remain proprietary, and is somewhat black magic. It is difficult to find open literature and publications about design of such systems.

One area of services that has not been researched in the financial trading markets is the use of P2P networks. In a P2P environment, the network itself can act as one giant 'trade guru' informing users about which stocks to sell, buy or keep an eye for throughout the world. P2P networks are most suitable for handling the scalability issues involved in tracking information in such a global environment. P2P systems are able to spread information quickly which is non-trivial in a fast-changing environment such as the financial market. This allows us to devise mechanism to collect the statistical information with little bias that would be useful for making good calls.
Related Work
Many websites provide financial news, stock prices, technical analysis charts, and other useful information and data at little or no charge. Most brokerage companies provide web accounts allowing customers to trade online. More sophisticated brokers provide API connectivity for allowing customers to plug-in their favourite trading software or in-house system to the brokerage company, and place trades through it. There are still other websites provide functionality to devise strategies for trading and placing automated trades based on them. Some other services provided by online brokerage companies include chat rooms where customers can exchange information amongst each other.  'Stock screeners' is another service which allows user to screen the stocks by  specifying criteria for certain market indicators, such as average daily volume, market capitalization, P-E ratio etc. 
If customer wants more, then for a price, one can get access to a successful trade guru's actual market portfolio. Following that market portfolio, one maybe able to make successful trades without needing to do much research or have knowledge about the market. A trade guru may have done extensive research in a certain market, but may lack information about the other markets. Thus this technique, is definitely not scalable when one wants to trade internationally. Also a true measurement the credibility of trade gurus is a research itself as all of them highlight the good calls they have made and hide the bad ones.

Goals:
I plan on creating the platform for a P2P based universal recommendation and trading system broadly handling the following four issues:

1. Recommendation System

2. Collaborative Trading Platform

3. Financial Data Collection and Sharing

4. Connectivity for Datamining and Automated Trading

For the purpose of this course, I would focus on building the Recommendation System. In a parallel effort, Collaborative Trading Platform will be. Support for collection of historical data for yahoo finance has already been incorporated in a previous effort.
1. Recommendation System

Peers in the system would be able to share statistical information about the trading activity of  each other. Desirable features include an extensible mechanism for statistical collection of peer activity. Initially statistics such as, which stocks are been bought and sold, or watched, volume of traded stocks, frequency of trading, etc. will be collected. Other desirable statistical include a measure of a peer to make successful trades. 

For collection of HeyLighen and Bollen[1] propose a set of Hebbian algorithms for constructing a recommendation system based on metadata about the documents in a digital library. My goal is to use these algorithms in the context of financial stocks where the number of stocks being bought, sold and watched serve as the metadata. 
2. Collaborative Trading Platform

An unbiased collection of statistical data for sharing amongst the peers would be difficult without having an actual trading component in the system. Again the challenge here to allow the peers to be able to choose different brokers for placing trades. 
The challenge here is to allow peers in the network to be able to 1) connect to online brokers, 2) be able to create groups within the network to perform trading using a single brokerage account, and 3) peers in the group should be able to authorize a single peer to manage the multiple brokerage accounts. 

For creating peer groups, a peer authentication and approval system would need to be devised. Furthermore, for secure sharing of trading accounts in a peer network, mechanism for ensuring consistency and security need to be in place.

Java interface based API connectivity as well as web-services based connectivity interface is desired. Note that trade execution needs to be be within a certain time limit. This however would mostly be dependent upon the connectivity provided by the broker.
3. Financial Data Collection
Peers in the system would be able to share financial data amongst each other. Further the system would provide interface to communicate with financial websites for collection of financial data. Inclination is towards an XML-based interface for P2P based financial information sharing. For connectivity to other financial websites and services, two types of interfaces would be specified. First interface would be a java interface based solution, where a developer would implement the interface and specify the classes/libraries to use in an XML based configuration file. Second type of interface would be based on web services meaning, a specification using WSDL. This would allow the system to connect to any websites conforming to the web services protocol devised.
4. Connectivity for Datamining and Automated Trading

A java interface based API for connectivity for placing trades automatically using perhaps datamining techniques on the statistical and financial data available through the system will also be devised. This however, is not the focus of development at the moment.

Implementation Details:

The system will be implemented using JXTA. The choice of JXTA is two folds. JXTA allows for interoperability by using an open XML-based communication and support for multiple platforms. JXTA also provides support for many of the desired services and mechanisms in our system. JXTA supports creating peer groups within peer networks and has built-in support for secured membership and authentication. It also provides support for monitoring a group of peers through a single peer. This would be useful in developing a super-peer architecture, where one peer would be able to manage trading accounts for several other peers. 

For building of such a collaborative trading platform, we would first need to provide connectivity with online brokers. Many brokers nowadays have well-defined APIs that can be used to connect to their system. It is the intent of the project that the connectivity to online brokers is support in such a way that the peers in the system are not restricted to a single broker, but can plugin the system with any online broker, by implementing the interfaces provided. As a base implementation, java connectivity with ‘interactivebrokers.com’ will be provided. This connectivity would be devised as plugin to the system, meaning a java based interface will be devised which can be implemented to use the Trading System with other online brokers. 
The GUI for the P2P system would be implemented in Java using standard MVC design patters. The design of the GUI will be simplistic and not the focus of the implementation. The idea here is to provide a component based architecture, where the design of the Trading System is independent enough to support different types of interfaces. For this reason, an XML based configuration file will be used where one can specify information such as, 

1) Online Brokers to be used, the connectivity information, implementing classes, supporting jar files.

2) Security certificates to use during peer groups formation.

Schedule of Work:
1. Building of base P2P network – 2 weeks

a. In this phase, the basics of JXTA will be learnt.

b. Bootstrap server is set up.

c. Connectivity between peers using JXTA is built.

d. Basic testing is performed.

2. Peer Group Formation – 1 week

a. Formation of peer groups in JXTA is explored.

b. Secured peer group formation mechanism is developed.

c. Design decision for other security and authentication encountered are made.

3. Recommendation System Connectivity – 2 week

a. Basic framework for statistical information sharing is developed.

b. System is tested with dummy statistical data.

4. Statistical Data Generation and Sharing – 2 week

a. Interface for collection of statistical data is devised. 

b. Hebbian algorithms are implemented

5. GUI Development – 1 week

a. A simplistic GUI exposing the basic functionality, and configuration parameters.

6. Simulation/Experiments – 1.5 weeks

a. Simple experiments for evaluating performance based on latency, resistance to unpredictable network connectivity, and peers leaving and joining would be observed.

7. Presentation/Documentation – 1 week

a. A report on what design decision were made, results from experiments, reasons for observed behaviour, future extensions.
Limitations:

Although general security mechanism would be taken into consideration, however, research and evaluation of security requirements in such a system is not the focus of the paper. 
Future Extensions:

1. SLA and QoS guarantees for accuracy of recommendation system
2. Financial data sharing between peers.

3. WS based specification for connectivity to online brokers would also be devised.
4. WS based specification for connectivity to financial data providers.

5. Mechanism for sharing financial data amongst peers.

6. Support for automated trading.
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