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Abstract

The case of urban data illustrates the very well known problems of trust and reciprocity in exchange of information more generally and hereunder of data. The papers shows using asymetric information theory how to give the appropriate incentive to disclose information. Open data is shown as a real solution by creating a trust and transparency based culture. Social networks could be seen as another piece of this phenomena. A second solution is provided by serious game.

Introduction

Urban systems are complex ones. [2] They are based on interactions, between individuals and between individuals and institutions, characterized by uncertainty, feed-back loops, cumulative effects, self-enforcing dynamics and lock-in decision making due to hysteresis effects, and high sensitivity to randomness due to hubs in city infrastructures.  Simulation is therefore appropriate to manage these non-linearities. [7]

Simulation is also useful to test policies robustness, among time through Monte Carlo exercises.  Finally, simulated data can help solving equations in the case of missing real data. 

A challenge for urban simulations is to get update on the permanent changes of the city. One can solve it by creating a mirror simulated self-evolving simulation system of the city.

A self-evolving system, is based on internal interactions involving permanent changes. In order to obtain a self-evolving system, we therefore needs heterogenous components, which diversity lead them to interact. 

In a real cities, these components are local authorities, firms, and citizens. In a simulated environment, the agents are scientists, programmers and users. These heterogenous components must interact to insure the self-evolution of the system, at a lower cost, and in a more efficient and robust way. 

So, to have a self-evolving software of urban planning, we need, a minima, a connection platform in witch we can capture the feed back from users, programmers, and scientist at any moment. This belongs to the principle of ascendant innovation in witch users are part of the research process to avoid a mismatch between the conception and the needs of the market. 

A simulated self-evolving system should also be able to self-collect the data automatically, to maintain the model updated, i.e. to add new sets of data, when available. A system that could not only integrate the new data, but also the new advances on sciences about how to deal with these data, a model permanently evolving getting more and more realistic, and precise. This would allow to simulate the permanently changing present but also robustly forecast the future according to different policies considered. 

Such a system would be able to capture urban phenomena that has never been captured anywhere else. It would allow a perfect global optimization of the development of the town on all possible criteria (economically, socially, ecologically, healthcare) Such a system could allow to draw security plans in case of major accidents (Tsunami, radioactivity, etc.) In order to build up  this system, three problems, ought to be solved: the missing data, the scientific approach, and the computational method. 

2. Solving the problem of the missing data

The urban data seem incomplete, but indeed they are asymmetric [1] prevent global optimization. They are just  divided in different hands: local authorities, infrastructures providers, firms, and citizens. These asymmetries are the consequence of a lack of incentive of some agents to reveal their information to other agents. [3] The main disincentive is mistrust, and scare of losing bargaining power. On the positive side, everyone has an incentive to reach a global optimum if people can be aware of its good. 

Administration and firms have direct benefits from disclosing some information through positive externalities, economies of scope, and reciprocity agreements as a protection against free riders. 

But for citizen, it’s more complex: disclosing data has a private cost in terms of privacy, while the benefits are, even if high, more distributed, therefore uncertain. 

It is therefore difficult to understand how to motivate citizens to provide real time information.

Yet indeed, citizen need to trust the tool to rely on it and play the game. The game is indeed  the appropriate term because it brings direct satisfaction to the players. [5] Most MNC now use serious game to collect data for marketing purpose. For instance, a French firm called Carrefour, let consumers play a game in witch they have to recognize in a movie a given number of furniture they are selling. Playing the game on line, consumers naturally show what kind of furniture they liked enough to memorize. This is the perfect bottom-up marketing, leading to the perfect bottom-up innovation perfectly matching the demand. 

What kind of game would lead citizens to give so many data about themselves? The type of games that leads to addiction, never-ending games, because our data need to be updated all the time. But in these games, they do not usually provide so much personal data, even if continuously, we would never have enough data to complete our model. 

The more relevant game to play for them is Simcity, indeed it’s a never-ending game, but we need them to play it online to keep updated the information they provide. We also need them to play on Shanghai city, to know what kind of changes they would enjoy in the town. Now, they are playing, automatically providing the missing information to feed our simulation, to understand what kind of urban projects they would like. But we need to have information in real time, so we need them to play on it on their iPhone or to allow the application to know where they are, so that we can estimate the traffic in real time. Well an online GPS allow this in cars, but why should a walker use it?  Well because then the system would allow him to figure out the best path from where he is to where he goes, according to other people moves. Now, we can optimize the transport system. This is just an example on how the collection of data can interact with the service provider. 

Nevertheless, it is possible that citizens would remain reluctant on providing so precise data about themselves. A minimal warranty should be that these citizens would at least access themselves to this data. Same for the companies. why would they give away their data without knowing other companies data? Well, the system should offer the companies the possibility to access other companies data. For instance, the electric company should access to the telephone map, and reciprocally to have economies on scope. In this case, they are interested in cooperating. A new firm should be able to use this simulation game to figure out the best possible localizations according to the ongoing urban project for instance. But this could lead to unfair competition and speculation, if only few access this information, while if everyone can access, it is just a better information system leading to more efficient decisions for everyone, and to global prosperity. Indeed cities like San Francisco, New York or Paris are having a wide range of start-ups and innovation driven by their recent decision to open their data. This is how to provide positive externalities. Access to data, in a world in which people are more and more educated is as fundamental for the development as investing in universities, school, in an underdeveloped country. 

So, who indeed can build such a complex model? Well, of course, there are already some urban simulations but they never had access to so much data. So let’s just figure out, how to model so many variables. 

3. Scientific approach

Until recently, the complexity of reality has imposed dichotomic, disciplinary approaches into describing some small part of it, and represent them. [4] Nevertheless, our theoretical tools (fractal non-linear mathematics, non-linear econometrics, computing science, (storing, and managing data, computation tools, random generators, interconnection of all the computers through the web, etc.) have considerably evolve. It is now possible to model and simulate complex systems, test alternative scenarios, robustness to random shocks of our decisions, short-run and long-run effects, etc.

All of this is not so new, and these methods have been used by the biggest institutes of statistics, consultant offices, and a large part of the scientific community. But, generally, the complexity of reality is still cut into pieces. Each team, works on a well determined sub-system, sometimes in a interdisciplinary way, but always separated from other teams, working on other subsystems. 

We are here proposing to merge these subsystems, in a huge self-evolutive model. For this we need to create an online platform, allowing everyone to integrate its research to the global model, like Wikipedia. We call this project DEMOSCIENCE. 

This global model will represent Shanghai and be based on Shanghai data and will be the support of the simulation game, so that data would be automatically updated. Such a complex task involve a specific methodology to be handle.

4. Computational methodology

Let us therefore start by a simple simulation game representing Shanghai with all available data,  and completing the missing one by simulated data, make it on line as fast as possible, free for users. Let user be able to improve themselves  the realism of the simulation by providing better representations, more details, and update and complete data. here we have our self-evolving system. Now, let’s make this system consensual, if someone wants to make a modification  on the code or the model, let’s ask the network of modelers to either decide to accept or not the proposal. 

How could we possibly coordinate being so many people working on the same project? For instance how could we deal with theoretical incompatibilities related to interdisciplinary or theoretical conflicts?

What we need to coordinate this project is a common standard on both human and computing languages, and common rules of organization. A modification of the model should be tested and be compatible with the existing before being presented to the community. Then a discussion of the modification will end up by the vote of the proposition. So that the model keeps as consensual as possible. This way the model can become gradually global, and harmonious. The same way data can be modified after testing proposal, discussion and vote. So that a giant database can appear gradually. Hereunder are some advantages of global gradual modeling:

- capturing gradually all the interdependencies between discipline and research theme. Realizing how different the results are when you connect different models from the results one can get out of a autarchic subsystem approach.  Improving our ability to explore alternative scenarios.

- benefit from more feed-backs both quantitatively and qualitatively. Since the attention of co-modeler is more focused, on the details of the equation and the code. Also because the feed-backs arrive during the ongoing research process and not only at the end, and because the co-builder are directly invested in the emergence of the results.  

- increase our research network to improve our models and methods.   

- put the data in common, to improve the verifiability of the results, and allow a higher number of researchers to progress in their research, benefiting from alternative proposal in the treatment of the data, or just simply by accessing free data on line. 

- allowing a scientific consensus to emerge, reaching a common representation of reality, by improving our capacity of objectivity, by multiplying the points of views on a same object seeking for a consensus. 

- resulting from the previous four, improving our predictive efficiency.  

- benefitting from the positive externalities of a very large number of users.  

Indeed openness and transparency improve the technological paths chosen, as stated by the example of patents.

Conclusion

The three main problems of planning simulation have been discussed in this paper and innovative answers have been provided for each.

 To collect the data we propose to use an interactive «serious game» to obtain the data from citizens. To deal with complexity, we propose an open integrated trans-disciplinary scientific approach, Finally, global gradualism is proposed as a method to provide realism, robustness and adaptability to the simulation tool.  We strongly believe a urban tool based on such methodology, could become a major argument in the competitiveness of cities. 
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