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Introduction
In February 2009 All Options had the opportunity to sponsor the VSAE’s annual International Study Project. When we began partnering with the VSAE Committee responsible for this year’s event, we wanted from the outset, not just to sponsor this, but to provide a rich learning experience that would be constructive, instructive and fun. An exercise that would help illustrate to the participating students how econometrics skills and knowledge can be applied in today’s modern trading environment. To highlight some of the work we do in All Options, one of the world’s leading liquidity providers. This is our account of this study trip, the challenge we set, and the results. 
Due to the extent of the challenge presented to the students who participated, we cannot go into detailed analysis of each team’s results in this article. Instead we aim to provide an account of how we developed a project that would enable the study group to experience a real world problem - and solve it themselves; in a way that would require them to utilise the abilities required in industry. 
Your first question may be, who is All Options and what does a liquidity provider do? 
All Options was established in 1998 and we are a liquidity provider on the major financial markets globally. We create liquidity by being a market maker - which is a specialist company that is contractually engaged by exchanges to provide prices for financial products, thus defining markets, such as options, futures, ETFs, etc. By doing this we ensure markets are competitive and we provide multiple bid and ask prices for all market participants. This creates value by providing liquidity which benefits all participants from large pension funds to private investors. Our role in the market helps ensure open competition, thus facilitating more efficient trading flow. As a market maker we only work with visible exchange-traded products, and thus we are dedicated to creating competitive pricing, efficiency and transparent markets. 
In All Options we specialise in a core selection of markets and products. We are market leader in European equity derivatives and growing further by expanding to new markets in Asia and the USA, with a new office in Chicago in July 2010. Our success is due in part to a unique blend of cutting-edge technology, investing in a dedicated training and development program to create talented and flexible traders, and constantly evolving our trading models. It is from this last area that we decided to choose a challenging work project for the team of VSAE students.
The market making sector continues to grow and despite unfavourable market conditions All Options is actively expanding. To highlight the impact of market makers, on the NYSE Euronext derivatives market in Europe, the top three market makers (of which All Options is one) have combined trading of over 230 million contracts per annum (in 2008), which was 13.5% of the total amount of contracts traded. But even for trades not made via us, we are instrumental in setting the conditions for trading. In total, market makers are responsible for stimulating transactions valued at trillions of dollars every year. 
As a market maker our primary role is to maintain two-way price quotes (the bid and ask) throughout the day, every day, but we also conduct trading ourselves. A part of this trading is arbitrage where we benefit by trading on the small discrepancies in pricing not discovered by other market participants. To conduct this type of trading we use special algorithms to help optimise our trading strategies. So, it was from this aspect of our business that we decided to develop a case study for the VSAE students. 
Our algorithmic trading team worked to develop a challenge that would test both the theoretical knowledge of an econometrics student, but also would require participants to apply other skills - team work, critical thinking and rationalisation, argument, initiative, and also creativity. As well as creating a project for the students to do in Hong Kong we also wanted the students to present their solution once they were back in Amsterdam. A chance for the teams to try out their presentation skills as well.
The All Options experts behind the challenge were Mr Ioannis Mademlis, Senior Arbitrage Engineer, and Mr Sing Kwong Cheung, Arbitrage Trader. They looked at one unique aspect of exchange data which they regularly analyse as part of their roles in All Options: the exchange order book. Sing Kwong is a former econometrics student himself and Ioannis is a Computational Mechanics graduate, so they devised a case study that would be suitable and yet challenging. 
The project focused on the data analysis of exchange order books which is required for algorithmic trading. In trading computer programs are used to implement trading logic and react upon market events in an automated and consistent manner. This is called algorithmic trading and is used by many financial institutions including fund management, brokers, banks and sophisticated hedge funds. Trading like this accounts for over 50% of the transactions in US and over 30% in Europe, in equity derivatives. In this case study, we posed the problem of how to develop a trading model with price prediction capabilities based on high-frequency order book data. Understanding the mechanics of an order book that most electronic markets use is one of the key elements for any model selection. The ultimate goal of this challenge was to identify the main elements that affect the price formation process, as observed in a particular data set that we extracted and provided. When formulating this project it was expected that the primary ideas and assumptions behind the model would need to be developed, tested and also presented in a concise manner. We wanted the students to experience the same challenges we encounter here in All Options and, within the short time frame available for this project, investigate the limitations of the model and see if they could validate the results. We decided to give this project to the students in teams of six people, thereby ensuring that it fully reflected how we work in All Options - together as a team. 
“Most important” state both Ioannis and Sing Kwong “was for us to be able to understand the students’ approach to the problem, the way they reason, and how they would reach and test their conclusions.” Ioannis adds that “we first thought the challenge might be too difficult, but the students rose to the challenge and seemed to handle it without any trouble at all.”
“We did not develop this case in expectation that a full trading solution would be developed in four days! But rather we wanted a few good ideas, key points and a few proper arguments upon which they could base some results. And I think they succeeded in this“, states Sing Kwong.
For this challenge the students were provided with a dataset that contained high frequency tick-data of the DAX Index Future, from over two trading days. The students were asked to develop reasoning on the dominant factors and phenomena that they observed and tested for in this market. The challenge would be to, in short time, work as a team to make observations on the data, create a model, indicate the limitations of the model, make predictions and test these. Students had the freedom to decide how they would approach the problem. Ioannis states “we purposefully did not specify exact methods - we wanted the project teams to develop their own ideas.”
The VSAE students would also have the opportunity to work on this project in our offices in Hong Kong. Both because we are still developing new models for Asia, so this project is relevant, but also so the students could additionally learn about the unique dynamics of the Asian markets. This truly international challenge would, we hoped, provide an interesting, educational and fun experience.
From April 14th to April 17th, the 24 students travelled to Hong Kong and we started the first day with a group introduction to the company and the Asian markets by our Managing Director of Hong Kong, Michiel Lerou. Also, throughout the time they were with our Hong Kong office, experienced traders were readily available for the students to ask questions. On this first day we also organised a tour of the Hong Kong stock exchange, so the students could use the opportunity to examine the trading of different stock and how exchange order books work.
MD, Michiel Lerou, commented that it was great to witness the students’ “eagerness in researching, discussing the problem, proactively thinking through their assumptions and investigating.” During the trip there was some additional inter-group competition because we extended the sponsorship of the study trip to include prizes for a ‘winning team’ - the team who developed the best solution and showed the most effective reasoning. The winning team would be selected by an All Options panel including Ioannis and Sing Kwong, together with our VP of Algorithmic Trading. After four days spent in Hong Kong working on their models, the students had a special leaving celebration organised by our HK traders before returning to Amsterdam to present their results to judges.
We asked the teams to submit their initial models in reports together with all tools and/or worksheets they had used. Sing Kwong states: “we wanted to follow the students’ approach and see how everyone developed their solution. In trading there is rarely just one perfect solution.” All of the reports and data sets were analysed by our experts prior to the teams coming to our central Amsterdam head office to present their findings. In the presentations we left it to the teams to decide how they would present - an opportunity for the students to use their flair and initiative. And as a result, they produced very good presentations that were all informed, clever, and convincing.  
Ioannis and Sing Kwong state “we were really pleasantly surprised - to see how much energy and thought each team had put in. All groups performed very well, and they each had attacked the issue from different angles. The groups all showed a creative way of thinking, were able to support their conclusions, and showed understanding of the limitations of their models - which is absolutely key!”
“In trading you are in a cycle of refining, testing, and refining your models and assumptions continually. Speed is essential. There is no perfect answer - you just need to ensure you have developed the best solution given the data at your disposal,” says Ioannis. Sing Kwong adds “algorithmic trading is also very much about being smarter than the rest.”
Presenting their project results in our head office in Amsterdam, the four teams had 15 minutes each. In the end the team who was judged to have developed the best case, and also gave an excellent presentation, was ‘group 4’ consisting of Bastiaan Pluijmers, Raoul Philipse, Tim Pellenkoft, Daan de Bruin, Jason Tan and Thijs Bender. They presented a thorough and detailed analysis which supported their models and conclusions. Showing a combination of strong theoretical knowledge, but they also incorporated practical trading considerations.
Presenting the prizes and certificates to the winning team, VP of Trading Timir Karia stated “I’m really delighted to see how much effort everyone has put into this case study. Quickly applying theory, using initiative and showing the ability to back your arguments is essential for trading and everyone displayed a strong aptitude in doing this here.” After reviewing the presentations and reports, MD of Hong Kong, Michiel Lerou, also stated “I hope the students who participated have gained a deeper insight into the world of trading, and acquired a taste of the challenges that the modern market making sector presents.”
One of the winning students, Daan de Bruin, commented: “I liked the fact that everyone could contribute to the solution. Econometricians in their masters could choose for a complex model, whereas students that are less far in their study could make intuitive strategies.”
Overall this project highlighted one small example of the work we do in All Options, and the students who took part in the 2009 Hong Kong study trip showed that they have the skills, knowledge and abilities to be strong competitors. We hope everyone who participated understands a little bit more about the dynamics of the trading sector. And from feedback from the VSAE students this seemed to have been successful. Interestingly, when asked to state if the project changed their perspective on trading, 14 said that they would apply for a career in the trading sector, whereas prior to their trip only 7 said they would have applied to work with a trading company. 
In conclusion, we at All Options would like to thank everyone who helped make this project possible, the organising committee of the VSAE and also the students. Everyone at All Options enjoyed the project and perhaps there will be more All Options challenges in the future!

If you are interested in hearing more about a career with All Options, please contact one of our recruiters by sending an email to: careers@alloptions.nl - or go to www.alloptions.nl


