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Abstract: 

This tutorial will describe both the theory and computational aspects associated with a new 
direction of research:  development of model-free algorithms for stock trading and portfolio 
management. In contrast to existing literature, the methods which we describe exploit the 
adaptive power and robustness of feedback loops.  By “model-free,’’ we mean the following:   
Neither an explicit nor a parameterized model of the stock price dynamics is used to 
determine the time-varying investment level. Instead, by using feedback in what we call a 
“reactive’’ manner, the trading algorithm rebalances the investment level over time based on 
the observed pattern of gains and losses. In this setting, we seek to establish certain 
robustness properties of the resulting closed loop trading system. This work falls under the 
umbrella of “technical analysis” in nearly its purest form.  
 
Once the central ideas have been introduced, the emphasis in the tutorial will be shifted from 
theory to practice. To this end, we will describe a number of Matlab-based software 
implementations which are used for back-testing simulations using both historical and 
synthetic data.  For the case of historical data, the algorithms are implemented using low 
frequency daily closing prices and higher frequency tick data. For the case of synthetic data, 
performance is benchmarked using samples paths from a well-known stochastic process such 
as geometric Brownian motion. Finally, attention will be also paid to other significant practical 
considerations such as the inclusion of brokerage and transaction costs, leverage and margin.  
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Bio-Sketch 

B. Ross Barmish is Professor of Electrical and Computer Engineering at the University of 
Wisconsin, Madison. Prior to joining UW in 1984, he held faculty positions at Yale University 
and the University of Rochester. From 2001-2003, he served as Chair of the EECS Department 
at Case Western Reserve while holding the Nord endowed professorship. He received his 
Bachelor's degree in EE from McGill University and the M.S. and Ph.D. degrees, also in EE, 
from Cornell University. 

Throughout his career, he has served the IEEE Control Systems Society in many capacities and 
has been a consultant for a number of companies. Professor Barmish is the author of the 
textbook “New Tools for Robustness of Linear Systems’’ and is a Fellow of both the IEEE and 
IFAC for his contributions to robust control. He received two Best Journal Publication awards, 
each covering a three-year period, from the International Federation of Automatic Control 
and has given a number of keynotes and plenary lectures at major conferences. In 2013, he 
received the IEEE Control Systems Society Bode Prize. While his earlier work concentrated on 
robustness of dynamical systems, his current research involves building a bridge between 
feedback control theory and trading in complex financial markets. 
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