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Home Ph: 281-531-9791
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Matthew S. Crouse, Ph.D.

	Profile and Objective
	I seek a position that will allow me to leverage my strong intuition and quantitative skills for solving problems relating to the valuation, risk management, structuring, and risk measurement of energy derivatives and physical assets.  

	Education
	1999–2002 (expected)
University of Houston 
Houston, TX

· Working towards M.S. in Finance, GPA 4.00/4.00

· Filling in gaps in business and finance background and staying in tune with new financial research developments

1995–1999
Rice University 
Houston, TX

· Ph.D. in Electrical Engineering, GPA 4.00/4.00

· Thesis: “Transform-Domain Modeling of NonGaussian and 1/f Signals”

· Award for Rice’s best engineering thesis (1999)

1993–1995
University of Illinois 
Urbana, IL

· M.S. in Electrical Engineering, GPA 4.00/4.00

· Thesis: “Optimization of Block-Transform Coders”

· Elected to Phi Kappa Phi honorary society

1989-1993
Rice University
Houston, TX

· B.S. in Electrical Engineering, GPA 3.94/4.00

· Graduated Magna Cum Laude.

· Elected to Phi Beta Kappa, Tau Beta Pi, Eta Kappa Nu honorary societies



	Work Experience
	6/98-Present
Duke Energy Trading and Marketing
Houston, TX

Research Analyst

· Applied Monte Carlo and bootstrapping simulations to provide valuation and risk analysis of the optionality inherent in long-term physical natural gas and electricity deals.  Developed “operational” option model used for Stanrdard Offer Service (load following) contracts.

· Analyzed vanilla and exotic financial derivatives models such as spread options, Asian options, swaptions, forward-start options, compound options, and digital/binary options.  Identified and corrected several inaccuracies in the company’s valuation and hedging of such options.

· Offered analytic support to middle office for correcting, testing, and expanding the company-wide Value-at-Risk (VAR) system (historical simulation).  Proposed and began implementation of time horizon adjustments, measures to adjust for seasonality and nonGaussianity in historical returns, and back-testing metrics for best measuring system performance.  Also provided theoretical analysis for the addition of gamma and cross-gamma terms necessary for measuring option VaR using a delta-gamma model.

· Provided analytical support to front and middle office on all matters of a mathematical or statistical nature.

9/95-6/98
Rice University 
Houston, TX

Research and Teaching Assistant

· Worked in the Digital Signal Processing (DSP) wavelets group developing new theories and tools for wavelet-based statistical signal processing.  Led recitation and managed teaching assistants for introductory electrical engineering course.

6/92-6/93
Draper Laboratory (NASA)
Houston, TX

Engineering Intern

· Developed software (C and Matlab) for use in flight simulations for NASA’s space shuttle.

· Developed Matlab software for use in 3-D simulations analyzing the effect of manipulating the shuttle’s robotic arm on flight trajectory.



	Technical Skills
	Programming tools
( Matlab, Visual Basic for Excel, C, Maple, Mathematica

Theoretical background

( Statistics, Finance, Derivatives, Forecasting, Optimization, NonGaussian processes, VAR, Monte Carlo, Binomial trees,  Mean reversion models 


	Honors & Activities
	· Award for best Ph.D. thesis in engineering (Rice, 1999)

· Phi Beta Kappa (Rice, 1993)

· 1988 US Junior Open Chess Champion, St. Louis, Missouri (under-18)

· Elected to University of Illinois student-faculty senate and student discipline committee (1994-1995)



	Publications
	Journal Publications
M. Crouse and R. Baraniuk, “Fast, Exact Synthesis of Gaussian and NonGaussian 1/f noise,”  submitted to IEEE Transactions on Information Theory. 

R. Riedi, M. Crouse, V. Ribeiro, and R. Baraniuk, “A multifractal wavelet model with application to network traffic,” IEEE Transactions on Information Theory, Special issue on multiscale statistical signal analysis and its applications, April 1999.  Available at www.dsp.rice.edu.

M. Crouse, R. Nowak, and R. Baraniuk, “Wavelet-Based Signal Processing Using Hidden Markov Models,” IEEE Transactions on Signal Processing Special Issue on Wavelets and Filterbanks, April 1998.  Available at www.dsp.rice.edu. 

J. Chou, M. Crouse and K. Ramchandran, “A Simple Algorithm For Removing Blocking Artifacts In Block-Transform Coded Images,” IEEE Signal Processing Letters, Feb. 1998, Vol. 5, No. 2., pp. 33--35.

M. Crouse and K. Ramchandran,  “Joint thresholding and quantizer selection for transform image-coding: Entropy-constrained analysis and applications to baseline JPEG,” IEEE Transactions on Image Processing, pp. 285--297, Feb. 1997.
Selected conference publications and presentations

M. Crouse, R. Riedi, V. Ribeiro, and R. Baraniuk, “Network Traffic Modeling using a Multifractal Wavelet Model,” in Proceedings of the 1998 IEEE Time-Frequency Time-Scale Symposium.

M. Crouse, R. Riedi, V. Ribeiro, and R. Baraniuk, “Multifractal Signal Models with Application to Network Traffic,” Proceedings of the 1998 DSP Workshop.

M. Crouse and R. G. Baraniuk, “Simplified Wavelet-domain Hidden Markov Models Using Contexts,” in IEEE Int. Conf. On Acoustics, Speech, and Signal Processing --- ICASSP '98.

M. Crouse and R. G. Baraniuk, “Contextual Hidden Markov Models for Wavelet-domain Signal Processing”, Proc. 31st Asilomar Conference, Nov. 1997.

M. Crouse, R. D. Nowak, and R. G. Baraniuk, “Signal Estimation using Wavelet-Markov Models,” in IEEE Int. Conf. On Acoustics, Speech, and Signal Processing --- ICASSP '97, pp. 3429--3432,  Apr. 1997.

M. Crouse, R. D. Nowak, and R. G. Baraniuk, “Hidden Markov models for wavelet-based signal processing,” in Proc. 30th Asilomar Conf., pp. 1029--1034, Nov. 1996.

M. Crouse and K. Ramchandran, ``Nonlinear constrained least squares estimation to reduce artifacts in block transform-coded images,” in Proceedings of the IEEE International Conference on Image Processing, October 1995.

M. Crouse and K. Ramchandran, “Joint thresholding and quantizer selection for decoder-compatible baseline JPEG,” in IEEE Int. Conf. on Acoustics, Speech, and Signal Processing --- ICASSP '95, vol. 4, pp. 2331--2334, May 1995.
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