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Theorist to Trader to Money Manager

• Theoretical economic and financial market training was 
instrumental in quickly going up the learning curve. 

• Deep knowledge in derivatives was why a market maker such 
as  Goldman Sachs hired me from MIT. 

• Almost every aspect of business at Long-term Capital 
Management and Platinum Grove Asset Management was 
structured based on theory and best practices. 

• A first rate education plus hard work contributed to a fulfilling 
professional career. 
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1973-1977

• National Taiwan University

• Majoring in economics

• Good but not great grades – could not compete with girls

• Paid great attention to stock markets

• Most friends from NTU  USA

• Planned to become a businessman of some kind

• Decided to get an MBA

• Could not afford the good schools 

• Went to Virginia Polytechnics Institute 9/1977
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Virginia is for Lovers
1977-1979

• John Denver ``Country Road’’ :

• On top of Blue Ridge Mountains

• Overlooking the Shenandoah River

• Became very interested in theories of financial markets

• Instead of becoming a businessman upon graduation, decided
to apply to PhD programs

• Luckily was accepted by Stanford Business School with full
fellowship

• This was the turning point of my life!
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Stanford 1979-1983

• Opened my eyes to modern developments of economic 
theories:

• Economics of uncertainty

• Information economics

• Financial market theories

• General equilibrium with infinite dimensional commodity spaces

• Realized how poorly educated I was in mathematics.

• Learned sophomore-level differential equations in 1980

• Took courses on undergraduate level real analysis and 
optimization in 1981. 

• Took graduate level math courses in 1982:

• Real analysis, measure theory, functional analysis

• Probability theory, stochastic processes, stochastic integration 5



PhD Dissertation: General Equilibrium under Uncertainty in 
Continuous Time

• In economic analysis, 

• Given the utility functions/preferences of economic agents, prices 
are a result of the interaction of supply and demand via 
optimization of these economic agents.

• In a then growing literature in financial derivatives, prices of 
stocks are assumed to following certain random processes in 
continuous time.

• In financial markets analysis, interesting and useful insights will 
have to include uncertainty and evolution of time.

• Stochastic processes are the natural mathematical tool. 

• I was curious if the assumed price processes could arise from 
a general equilibrium analysis. 
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PhD Dissertation: General Equilibrium under Uncertainty in 
Continuous Time

• In a discrete time economy under uncertainty with a finite 
number of states of nature, one can work with a finite 
dimensional space like the Euclidean space. 

• One searches for equilibrium prices as a real-valued matrix. 

• In a continuous time economy under uncertainty, the Arrow-
Debreu state space is of infinite dimension. One needs to 
search for equilibrium prices in a space of stochastic  
processes. 

• It was an open problem – very difficult to solve. 

• Standing on the shoulders of Harrison and Kreps (JET, 1979), 
my doctoral thesis as well as some research collaborated with 
my fellow student Darrell Duffie solved this open problem. 
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Major Results: Huang (JET 1985 & JME 1985), Duffie and 
Huang (Econometrica 1985)

• Markets with uncountably infinite state space in continuous time 
can have complete markets in the Arrow-Debreu sense by 
continuous trading a finite number of long-lived securities. 

• Utilization of general theory of martingales and stochastic calculus.

• Security prices (arbitrage-free) are Ito processes if the information 
arrival can be modeled by a Brownian motion. 

• Securities price can make discrete changes, between ex-dividend 
dates, only at information surprises and otherwise must fluctuate 
``randomly’’ in a manner that their time derivatives exist 

nowhere.

• One cannot define a meaningful ``surprise’’ in a discrete time 
economy – every piece of information is a surprise. 

• One can neither so sharply characterize ``sample paths’’ of security 
prices. 8



Major Results

• Generally prices of all financial derivatives can be calculated 
by evaluating an expectation or equivalently, evaluating an 
integral. 

• Under certain conditions, this integral can be calculated either 
analytically or numerically by solving a second order linear 
partial differential equation subject to a contractual specific 
boundary condition. 

• The dynamic strategy that produces the financial payoffs can 
then be calculated by the first partial derivatives of this 
solution. 

• A general theory of financial derivatives was established on a 
solid micro foundation – pioneered by Black-Scholes (1973) 
and Merton (1973). 9



MIT Tenure (1983-1994) Most Important Contribution: New 
Methodology on Optimal Consumption-Portfolio Policies

• The study of optimal consumption-portfolio policies in 
continuous time under uncertainty was pioneered by Merton 
(JET, 1971).

• An application of stochastic dynamic programming. 

• Solution can be characterized as a solution to a second order 
nonlinear partial differential equation. 

• Sufficient conditions for existence of a solution generally include 
the ``compactness’’ of the feasible set – very stringent condition 
in a infinite dimensional space. 
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New Methodology of Dynamic Optimization: Optimal 
Consumption-Portfolio Policies

• In two papers, Cox and Huang (JET 1989, JME 1991) provided 
an alternative and more powerful method utilizing the insights 
from the aforementioned general theory of financial 
derivatives. 

• Sufficient conditions of the existence of a solution do not 
involve compactness of the feasible set.

• A solution can be calculated by solving a second order linear 
partial differential equation – the same PDE in solving for 
prices of financial derivatives. 

• The optimal portfolio policy is the first partial derivatives of 
the solution to this PDE. 
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Lecture Notes into Books

• Huang and Litzenberger, Foundations of Financial Economics, 
1988, Elsevier Science.

• Adopted as textbook for 1st year PhD students in most major 
programs in finance in the US in the 1990’s until it was out of 
print in 2000’s. 

• Translated into Chinese in 2003 and used in Beijing University and 
Tsinghua University. 

• Forthcoming:  Theory of Financial Market, 1989, revised 
1992, 2013. 

• From a course at MIT I created and taught for almost ten years. 
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20-20 Hindsight Over 1979-1993

• Risk-taking plus luck. 

• Most my professors at Stanford advised not to pursue my 
research program as it was too hard and too theoretical. 

• I was lucky to be able to establish useful results and had a successful 
career at MIT.

• Most people had thought pointless to write Huang & Litzenberger
to compete with standard textbooks at that time. 

• Litzenberger and I took the risk and luckily people liked our book and 
it became the dominant textbook. 
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Goldman Sachs & Co: 1993-1994
• I went in July 1993 to visit for one year while taking a leave of 

absence from MIT. 

• Six month later in early 1994 GS asked me to stay 
``permanently’’ and head its Fixed Income Derivatives 
Research Group. 

• I stayed at GS and left MIT in summer 1994.

• Responsibilities included research support of fixed income 
derivatives businesses and proprietary trading.

• 15 PhDs were in my group in three offices in NY, London, and 
Tokyo. 

• Left Goldman end of 1994 and joined Long-term Capital 
Management.
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Long-Term Capital Management: 1995-1999

• LTCM founded in 1993 and started trading in Feb 1994. 

• Founders came out of Bond Arbitrage Group of Salomon 
Brothers. 

• This group was responsible for 80-110% of Salomon’s global total 
earnings from late 80’s till early 90’s even though was only 
allocated about $2.5BB capital – I remember, less than 20% of 
total capital. 

• The founder John Meriwether (JM) pioneered the so-called 
``relative value’’ investment paradigm.  

• Besides JM, founders included Nobel Laureates Robert Merton 
and Myron Scholes, and others. 
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Long-Term Capital Management: 1995-1999

• LTCM was the expert on bond trading. 

• There are four principal components in cross sectional returns 
of fixed income securities:

• Duration, slope of the yield curve,  convexity (of the yield curve), 
and spreads;

• Spreads include: 

• Interest rate swaps versus government bonds (swap spreads);

• Mortgage-backed-securities (MBS) and corporate bonds versus 
swaps.

• LTCM business focused primarily on convexity, swap spreads, 
and MBS spreads, while hedging out duration and slope 
exposure.

• An integration of theories and practical experiences. 16



Bonds versus Stocks

• A major difference between bonds and stocks:

• What is the difference between a bond and a bond trader?

• Bond matures!

• Stock returns are approximated well by a stationary distribution.

• Risk characteristics of a bond change as time to maturity 
shortens. 

• Bond prices are a complex and convex function of interest rates.

• The best way to have a consistent framework to analyze fixed 
income securities across maturities is to have a model of term 
structure of interest rates.
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Important Models in Fixed Income Business

• Term structure of interest rates:

• Vasicek (1977, JF) and Cox, Ingersoll, and Ross (1985, 
Econometrica) are pioneering works. 

• Short-term interest rate is modeled as a mean-reverting 
stochastic process. 

• Longer-term interest rates are then derived from making 
assumptions on utility functions and the insights of financial 
derivatives theories.

• The prepayment model for mortgage-backed securities.

• Term structure of swap spread

• Key determinant is the forward spread of LIBOR and repo rates.

• Probability of banking crisis.
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Capital Market Intermediation

• Relative value opportunities arise from transitory supply and 
demand imbalances. For example,
• Life insurance companies buy 10-yr sector and few sellers. 

• This makes 10-yr expensive relative to other sectors. 

• An intermediary borrows 10-yr to sell (short) to lifers and buys, 
say, 5-yr sector and 15-yr sector to hedge the duration and slope 
risks. 

• This long-short position (a butterfly) isolates the richness of 10-yr 
sector. 

• As the transitory imbalance subsides, 10-yr sector richness 
lessens and the intermediary profits.  

• The same principle applies not only to fixed income markets, 
but also to other markets as long as one can quantify what the 
fair value is and understand the economics that creates the 
dynamics of the transitory imbalances. 19



Market-Model difference of US 30-Yr Swap Rate

• This ``cheapness’’ process is not a random walk. 

• More like an AR(1) mixed with a Poisson process.
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Key Drivers of Profitability

• Understanding the economics behind the market movements. 

• Quantitative models to 

• embed practical experience into economic models;

• provide efficiency and consistency in screening the markets; and

• impose discipline in risk taking. 

• Intelligent  ways of exploring and isolating profit opportunity.

• Ability to take loss in individual strategies through 
diversification. 
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My Responsibility and Tenure at LTCM

• Responsibilities:

• To learn the trading businesses and take them to Asia. 

• To explore the emerging markets in Asia and establish new 
businesses. 

• Fund raising in Asia.

• Tenure:

• Started Asia night trading with Dr. Sun Tong-sheng  (NTU & 
Stanford classmate and GS colleague) June 1995 in Greenwich, 
Connecticut, USA. 

• By early 2007 a Asia trading/research team of 15 at night from 
3.00pm to 4.00am.

• Became a partner in 1997, took the Asia team to Tokyo and 
established LTCM Asia Office.  
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A Contributor to Partnership at LTCM

• Very cheap Japanese warrants and convertible bonds by 
model of warrant pricing.

• Impossible to borrow underlying stocks in the 90’s.

• Nikkei/TOPIC index futures were expensive versus theoretical 
value.

• The underlying stocks persistently underperformed the indices 
but the extent of the underperformance was not predictable. 
• Hedging a portfolio of warrants/CBs using index futures was not 

effective – tracking error too large.

• Ideas that worked:
• Put on an index arbitrage position – Long a basket of index stocks 

versus index futures to achieve a positive expected profit.

• Borrow stocks  from the basket portfolio to hedge the warrants 
and extract the ``cheapness.’’
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Platinum Grove Asset Management: 1999-2009

• Co-founded with Myron Scholes and Dr. Sun Tong-sheng in 1999. 

• Grew from $45 million to $6 billion in less than nine years to become 
one of the largest in its asset category.

• Businesses spanned G20 and a few emerging markets.

• Similar to LTCM businesses but lower risk and a more diversified 
portfolio.

• Fixed income focus but with significant equity businesses. 

• Equity businesses: Convertible bonds, volatility and correlation 
trading, mergers & acquisition, quantitative long/short, index 
changes. 

• Further developed investment technology to include systematic 
macro and FX trading – using dynamic factor models.

• Passed the firm along to younger partners end of 2009:

• Banking crisis changed the land scape for years to come.

• Need fresh ideas and younger blood. 24



20-20 Hindsight: 1993-2009

• Took a lot of risk changing career at age 38. 

• Have made and lost a large sum of money and in the end 
luckily have come out ahead. 

• Happy to have made the choices I did to have first-hand 
witnessed how theories could be used in practice in a useful 
way. 

• Again, no risk no return.
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Semi-Retirement: 2010 -- Present

• Personal investments:

• Stocks, bonds, FX – liquid markets. 

• Fund investments – activities difficult to do without a team of 
experienced professional and a large pool of capital.

• Co-investments in private equities and ventures with trusted 
friends. 

• Started a wine business with two former partners (JM and Eric 
Rosenfeld) at LTCM.

• Started working on completing my second book. 

• Have spent a lot more time with my sons, ages 24, 19, 17. 
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Tokyo 1997 versus New York 2012
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