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Final Project Proposal


Name: Jeff Kinne

Working with a partner?  No.
If yes, with who?
Grade I would give myself and my partner, why?

I am not working with a partner.  I would give myself an A- for this proposal.  I could have spent more time so far researching the topic, but I will definitely be doing that anyway as I work on the project.  I am really excited to work on this project, and it should be a lot of fun.

[If grading a partner, then you can say roughly how much time you think both people have contributed so far, and say anything else that might be relevant.]
Title of project: 

Computational Complexity and Informational Asymmetry in Financial Products

Overview and description: 

I will be looking at the paper with the title of my project (the first one listed in the References).  This paper takes a look at financial derivatives and the possibility that the sellers of the derivatives can “cheat” the buyers.  Let’s think of the sellers as banks that own mortgages on houses, with these mortgages/houses being their assets.  We will think of the buyers as investors.  Investors could pay the banks to have a share of the mortgage and then receive a portion of the profits when the mortgage is paid.  

The paper I am looking at focuses on the concept of a “lemon cost” in this scenario.  This arises because a certain number of the assets, the mortgages, are “lemons” in the sense that they are very likely to be worthless (perhaps the homeowner is likely to go bankrupt and be unable to pay the mortgage payments).  Because of this, the investor does not want to pay full price for his/her share of the mortgage cost – since there is a certain amount of risk of investing in a lemon, the investor thinks the cost of investing should be slightly below the market value of a non-lemon mortgage.  But the bank would want the investor to pay as close to full price as possible.  

Financial derivatives are supposed to allow the bank to ameliorate the lemon cost (the reduction in price due to lemons).  Suppose the bank has N mortgages on houses, and there are a certain number n of “lemon” mortgages.  Let’s assume that a lemon will certainly default (result in non-payment by the homeowner) and that a non-lemon will default with some probability closer to 0.  One way a financial derivative can work is to package up a collection of the mortgages and sell those to the investor as a package, with the stipulation that the bank absorbs the cost of a certain number of defaults within the package.  Because the bank is willing to absorb a certain number of the defaults, the hope is that the investor is willing to pay more in this scenario.  An analysis can show that if the package is created by picking the mortgages for the package completely at random, then this indeed will work out nicely.

But the bank does not have to pick the mortgages at random to place in the financial derivative package.  Instead, the bank can try to make sure that some of the packages it sells are overloaded with lemons, while others are not.  An analysis in the paper shows that in this setting, the investors end up being cheated – that the “lemon cost” is actually higher than it was before.  

The paper asks if this problem is inherent in this setup or if there is a way to avoid it.  The main results show that the only way the investors can tell if the bank is “cheating” would be to solve an NP problem (the planted dense subgraph problem) that is conjectured to be very hard.  So if we assumed the investors to be all-knowing and computationally unbounded, they can detect a cheating bank.  But under the much more reasonable assumption that the investors can only perform polynomial-time computations, there is no way they can tell if the bank is cheating.  Thus the investors should simply not invest in these types of financial derivatives.  

The paper also has some results about what can be done to modify the financial derivatives to avoid these problems.

For my project, I will keep looking at this paper to understand the modeling and analysis that are used.  I will also be looking for changes that could be made to the models and how the analysis would change.  And I will be looking for other problems that this type of reasoning can be applied to.

References where I will be finding information:
· “Computational Complexity and Informational Asymmetry in Financial Products” by Sanjeev Arora, Boaz Barak, Markus Brunnermeier, and Rong Ge, which can be downloaded from 
http://www.cs.princeton.edu/~rongge/derivative.pdf
· One of the author’s website has a FAQ:
http://www.cs.princeton.edu/~rongge/derivativeFAQ.html
· Video of one of the authors presenting this work:
http://video.ias.edu/csdm/financialproducts
· The paper mentioned on a blog:
http://rjlipton.wordpress.com/2009/10/22/helping-wall-street-cheat-with-theory/
· I will look at other sources as needed for background material on math, economics, etc.

· I may talk to an economics expert to see what their perspective is on the paper.
Summary of things I still need to learn to do this:

1. How financial derivatives work in the real world, and how the model the paper uses relates to these.

2. The analysis/proofs in the paper.

Timeline and Goals 

(note Nov 19 is project midpoint, Dec 6 project complete

 note Exam2 is Oct 29, Exam3 is Dec 3):
	Goal Description
	Date

Estimate
	Date Actual
	Hours

Estimate

	Project proposal is finished, and I have a basic idea what is going on with the paper.
	10/29
	
	

	Finish reading through proofs from appendices A, B, C, and understand those proofs.
	11/5
	
	

	Finish reading through proofs from appendices D, E, F, and understand those proofs.
	11/12
	
	

	Project midpoint: updated overview of the project with what I know by this point, the overview is probably about 3 pages by that point.  Also, have at least one of the proofs/analysis typed up.
	11/19
	
	

	Looking at possible extensions to the paper, other references that look at these types of issues, etc.
	11/26
	
	

	Final project document completed, probably about 10 pages to include background, some proofs/analysis, and discussion of open problems and potential future work.
	12/3
	
	

	Presentation is finished, including making a powerpoint if I want to do that.  I will plan on having 20 minutes for my presentation.
	12/6
	
	


· Presentation and document.

a. Keep document updated on a weekly basis so it is always in good shape.

b. Devote last week of time on the calendar to preparing a presentation for the class.

· Extra things I’d love to do but won’t have time to do them all, but things I’ll add if I get done with the above stuff ahead of schedule.

c. Look at other papers that have looked at these issues, especially papers from the economics community (because they likely have a different perspective).
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