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Monte Carlo Methods for Computation and Simulation (048715)

Final Presentation - Guidelines and Papers
Each student is required to prepare a half-hour presentation that is a based on a scientific paper from the list below (or another approved paper of your suggestion).

In any case, the choice of paper should be approved by me.

The presentation should describe the subject matter of the paper (or some part of it), and then up to ten minutes of whatever you wish to add – simulation demonstrations, critical assessment, comparison with other work, etc.

Suggested Papers List  
Overviews:

· From the handbook: S. Brooks, A. Gelman, G. Jones, and X. Meng (editors), Handbook of Markov Chain Monte Carlo, CRC Press, , 2011.  One of the chapters: 3,4,7,8,10,11,12,13,17,18.
(Recommendation: Read Chapter 2).
· From the handbook: D. Kroese, T. Taimre, Z. Botev, Handbook of Monte Carlo Methods, Wiley, 2011. One of the chapters: 15,16,17.
· Note: djvu files of these two handbooks will be placed on the course site for a couple of weeks as "Book1" and "Book2".
Applications in Physics, Biology and Engineering
· Jacoboni, Carlo, and Lino Reggiani. "The Monte Carlo method for the solution of charge transport in semiconductors with applications to covalent materials." Reviews of Modern Physics 55 (1983): 645-705.
· McGreevy, R. L., and L. Pusztai. "Reverse Monte Carlo simulation: a new technique for the determination of disordered structures." Molecular Simulation1, no. 6 (1988): 359-367.
· Fischetti, Massirno V., and S. E. Laux. "Monte Carlo study of electron transport in silicon inversion layers." Physical Review B 48, no. 4 (1993): 2244-2274.
· Geyer, Charles J., and Elizabeth A. Thompson. "Annealing Markov chain Monte Carlo with applications to ancestral inference." Journal of the American Statistical Association 90.431 (1995): 909-920.
· Wang, Lihong, Steven L. Jacques, and Liqiong Zheng. "MCML—Monte Carlo modeling of light transport in multi-layered tissues." Computer methods and programs in biomedicine 47.2 (1995): 131-146.
· Sham, P. C., and D. Curtis. "Monte Carlo tests for associations between disease and alleles at highly polymorphic loci." Annals of human genetics 59.1 (1995): 97-105.
· Nielsen, Rasmus, and John Wakeley. "Distinguishing migration from isolation: a Markov chain Monte Carlo approach." Genetics 158, no. 2 (2001): 885-896.
· Li, X., E. Samei, W. P. Segars, G. M. Sturgeon, J. G. Colsher, G. Toncheva, T. T. Yoshizumi, and D. P. Frush. "Patient-specific radiation dose and cancer risk estimation in CT: part I. development and validation of a Monte Carlo program."Medical physics 38, no. 1 (2011): 397-407.
· Simons, Kim T., et al. "Assembly of protein tertiary structures from fragments with similar local sequences using simulated annealing and Bayesian scoring functions." Journal of molecular biology 268.1 (1997): 209-225.‏
· Gielen, G. G., Walscharts, H. C., & Sansen, W. M. (1990). Analog circuit design optimization based on symbolic simulation and simulated annealing. , IEEE Journal of Solid-State Circuits, 25(3), 707-713.‏
System Simulation, and Applications in Finance  
· Glynn, P. W., and Iglehart, D. L. (1989). Importance sampling for stochastic simulations.  Management Science, 35(11), 1367-1392.
· Asmussen, S. & P. Glynn & J. Pitman (1995): "Efficient Monte Carlo Simulation of Security Prices."  Annals of Applied Probability, vol.5, no 4, 1995, pp. 875-896.

· Detemple, Jerome B., Rene Garcia, and Marcel Rindisbacher. "A Monte Carlo method for optimal portfolios." The Journal of Finance 58, no. 1 (2003): 401-446.
· L’Ecuyer, Pierre. "Quasi-Monte Carlo methods with applications in finance."Finance and Stochastics 13, no. 3 (2009): 307-349.
· Chib, Siddhartha, Federico Nardari, and Neil Shephard. "Markov chain Monte Carlo methods for stochastic volatility models." Journal of Econometrics 108, no. 2 (2002): 281-316.
· Broadie, M. & P. Glasserman (1997): "Pricing American-Style Securities Using Simulation"
Journal of Economic Dynamics and Control, June 1997, vol.21, no 8-9, pp.1323-1352
· Rogers, L.C.G. (2001/2): "Monte Carlo Valuation of American Options" 
Mathematical Finance, vol.121, no 3, July 2002, pp.271-286

· Giles, Michael B. "Multilevel Monte Carlo path simulation." Operations Research 56, no. 3 (2008): 607-617.
· Morokoff, W.J. (1998): "Generating Quasi-Random Paths for Stochastic Processes" 
SIAM Review, vol.40, no 4, December 1998, pp. 765-788

Markov Chain Monte Carlo
· Geman, Stuart, and Donald Geman. "Stochastic relaxation, Gibbs distributions, and the Bayesian restoration of images." Pattern Analysis and Machine Intelligence, IEEE Transactions on 6 (1984): 721-741.‏
· Green, P. J. (1995). Reversible jump Markov chain Monte Carlo computation and Bayesian model determination. Biometrika, 82(4), 711-732.‏
· Cowles, Mary Kathryn, and Bradley P. Carlin. "Markov chain Monte Carlo convergence diagnostics: a comparative review." Journal of the American Statistical Association 91.434 (1996): 883-904.‏
· Brooks, S. P., & Roberts, G. O. (1998). Convergence assessment techniques for Markov chain Monte Carlo. Statistics and Computing, 8(4), 319-335.
· Lovász, L. (1999). Hit-and-run mixes fast. Mathematical Programming, 86(3), 443-461.‏
· Romeijn, H. E., & Smith, R. L. (1994). Simulated annealing for constrained global optimization. Journal of Global Optimization, 5(2), 101-126.‏
Perfect Simulation
· J.G. Propp and D.B. Wilson. "Exact sampling with coupled Markov chains and applications to statistical mechanics." Random structures and Algorithms 9, no. 1-2 (1996): 223-252.  
Particle Filters
· Czyz, Jacek, Branko Ristic, and Benoit Macq. "A particle filter for joint detection and tracking of color objects." Image and Vision Computing 25.8 (2007): 1271-1281.
· Särkkä, Simo, Aki Vehtari, and Jouko Lampinen. "Rao-Blackwellized particle filter for multiple target tracking." Information Fusion 8, no. 1 (2007): 2-15.
· Chen, Yunqiang, and Yong Rui. "Real-time speaker tracking using particle filter sensor fusion." Proceedings of the IEEE 92, no. 3 (2004): 485-494.
· Kotecha, Jayesh H., and Petar M. Djuric. "Gaussian particle filtering." IEEE Transactions on  Signal Processing, 51, no. 10 (2003): 2592-2601.
The Cross-Entropy Method

· De Boer, P. T., Dirk P. Kroese, and Reuven Y. Rubinstein. "A fast cross-entropy method for estimating buffer overflows in queueing networks." Management Science 50.7 (2004): 883-895.‏ 

· Asmussen, S., Kroese, D. P., & Rubinstein, R. Y. (2005). Heavy Tails, Importance Sampling and Cross–Entropy. Stochastic Models, 21(1), 57-76.‏
· G. Chaslot, M.Winands, I. Szita, and H. van den Herik. Cross-Entropy for Monte-Carlo Tree Search. J. Int. Comp. Games Assoc., 31(3):145-156, 2008.

Monte-Carlo Game Tree Search 

· Marc Ponsen, Steven de Jong, and Marc Lanctot. Computing Approximate Nash Equilibria and Robust Best-Responses Using Sampling. J. Artif. Intell. Res., 42:575-605, 2011.

· M. Tak, M. Winands, and Y. Björnsson. N-Grams and the Last-Good-Reply Policy Applied in General Game Playing. IEEE Trans. Comp. Intell. AI Games, 4(2):73-83, 2012. 

· Keh-Hsun Chen, Dawei Du, and Peigang Zhang. Monte-Carlo Tree Search and Computer Go. Adv. Inform. Intell. Sys., 251:201-225, 2009.
· Shogo Takeuchi, Tomoyuki Kaneko, and Kazunori Yamaguchi. Evaluation of Game Tree Search Methods by Game Records. IEEE Trans. Comp. Intell. AI Games, 2(4):288-302, 2010.
· Paolo Ciancarini and Gian Piero Favini. Monte Carlo tree search in Kriegspiel. Artif. Intell., 174(11):670-684, July 2010. 

· S. Samothrakis, D. Robles, and S.M. Lucas. Fast Approximate Max-n Monte-Carlo Tree Search for Ms Pac-Man. IEEE Trans. Comp. Intell. AI Games, 3(2):142-154, 2011.

· Peter I. Cowling, Edward J. Powley, and Daniel Whitehouse. Information Set Monte Carlo Tree Search. IEEE Trans. Comp. Intell. AI Games, 4(2):120-143, 2012.
Instead of exam:

Read one of the survey papers:

· P. De Boer, D. Kroese, S. Mannor and R. Rubinstein, "A tutorial on the cross-entropy method." Annals of operations research 134(1), pp. 19-67, 2005.

· C Browne et al., "A Survey of Monte Carlo Tree Search Methods." IEEE Trans. on Computational Intelligence and AI in Games, 4(1), pp. 1-43, 2012.

Carry out some simulation that uses and illustrates these methods (short but interesting is best). Submit up to 4 pages (all inclusive).

Submission: Up to a week after the last presentation date. 
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