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O
ne afternoon in 1950, a student 
at the University of Chicago 
ran across The Theory of In-
vestment Value by John Burr 

Williams. The student’s name was 
Harry M. Markowitz and he was 
about to transform the world. The 
book proposed that the value of 
a stock should equal the  present 
value1 of its future dividends. Given 
the uncertainty of future dividends, 
that would mean valuing a stock by 
the present value of its expected fu-
ture dividends. An investor who ad-
hered to this theory, and wanted to 
maximize the expected value of his 
portfolio, would thus need to invest 
in only one single security. As we all 
know, that is not how investors do 
or should behave. 

Markowitz had a brilliant flash 
of insight, realizing that investors 
diversify out of a concern for risk 
as well as return. In other words, 
investors do not simply choose 
the stock that yields the maximum 
expected return regardless of its 
risk; they consider their own risk 
tolerance when selecting stocks for 
their portfolios. Markowitz put this 
idea into practical terms by select-
ing variance as the measure of risk. 
He thus concluded that an investor 
selects the stocks in her portfolio 
such that it yields the maximum 
expected return without exceed-
ing her acceptable risk level. This 
approach to stock selection became 

more plausible in view of the fact 
that portfolio variance depends on 
security covariances. 

Once Markowitz realized these 
two criteria, risk and return, it 
followed that investors make their 
selections from the set of Pareto opti-
mal risk-return combinations, which 
are located on what is called the effi-
cient frontier.2 With these realiza-
tions, the modern portfolio theory 
of stock selection under uncer-
tainty was born. Markowitz’s paper 
“Portfolio Selection” was  published 
in 1952 by The Journal of Finance.3 It 
earned Markowitz a PhD in econom-
ics in 1954 and  the coveted  Nobel 
Memorial Prize in Economic 
Sciences  in 1990.4  As Investopedia 
puts it, ‘‘You can divide the history 
of investing in the United States into 
two periods: before and after 1952”!

Markowitz also went to work for 
the  RAND Corporation in 1952.5 
There, with the help of George 
Dantzig, who was honored in the 
previous issue of this journal,6 he 
used optimization techniques to 
identify the optimal mean-vari-
ance portfolios.  His procedure 
uses Dantzig’s simplex method7  to 
construct the  efficient frontier.
He described this work in his clas-
sic monograph  Portfolio Selection: 
Efficient Diversification of Invest-
ments, published in 1959.8

By demonstrating that portfolio 
diversification can reduce invest-

ment risk, Markowitz’s modern port-
folio theory9 (MPT) has become the 
bedrock of investment management 
practice. Modern money managers10 
routinely follow its tenets. Finan-
cial and retirement advisors create 
optimal portfolios for their clients 
by maximizing the expected return 
for specified risk tolerance. Passive 
investors use MPT to choose 
low-cost, well-diversified index 
funds. Diversification, the financial 
equivalent of not putting all your eggs 
in one basket, limits the damage that 
losses in any individual stock can 
cause. The  extraordinary success 
and prevalence of passive investing 
is a clear indication of the popular-
ity of MPT, with trillions of dollars in 
institutional assets  invested under 
MPT guidelines.11 Pensions and 
Investments Magazine12 justly named 
Markowitz “Man of the Century,” in 
its December 27, 1999 issue, declar-
ing, “Harry Markowitz laid the 
foundation for  investment manage-
ment in the second half of the 20th 
century.”

In his long and productive life, 
Markowitz has worked with many 
scholars and on many topics, but his 
focus has always been the applica-
tion of mathematics and computer 
techniques to the practical problems 
of making business decisions under 
uncertainty. In 1989 he was awarded 
the John von Neumann Theory 
Prize by what is now the  Institute 
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for Operations Research and the 
Management Sciences  (INFORMS)13 
for his contributions to portfolio 
theory, sparse matrix methods, 
and simulation language program-
ming (SIMSCRIPT).14 Sparse matrix 
methods are widely used to solve 
large systems of simultaneous equa-
tions with many zero coefficients, 
which often arise in management, 
economics, and engineering applica-
tions. SIMSCRIPT allowed program-
mers to describe the system to be 
simulated  rather than  listing  the 
actions the computer  must take to 
accomplish the  simulation, signifi-
cantly reducing programming time. 
And because simulations are so 
ubiquitous, SIMSCRIPT  has been 
used to program computer simula-
tions in such areas as manufactur-
ing, transportation, agriculture, and 
war games.

As well as becoming the univer-
sal paradigm of modern finance, 
Harry Markowitz’s portfolio theory 
established financial microanalysis 
as a respectable area of research in 
economic analysis. It laid the foun-
dation for the capital asset pricing 
model or CAPM,15 a theory of price 
formation for financial assets for 
which William Sharpe was also 
awarded the 1990  Nobel Memorial 
Prize in Economic Sciences. Indeed, 
noted financial historian Peter L. 
Bernstein wrote, “Markowitz’s work 
on portfolio selection was the foun-
dation of all that followed in the 
theory of finance in general and of 
the capital asset pricing model in 
particular.” 

Markowitz’s portfolio theory 
also transformed production and 
operations management, with its 
mean-variance criterion being used 
extensively in supply chain manage-
ment for risk-averse agents.16

These days, Markowitz consults 
from his offices at the Harry Markow-
itz Company. He also teaches at the 
Rady School of Management, the 
University of California at San Diego, 
and gives invited video lectures. He 
serves on the advisory boards of 
several blue-chip investment firms 
and advises ProbabilityManage-
ment.org,17 a 501(c)(3) non-profit 
founded by Dr. Sam L. Savage to 
reshape the communication and 
calculation of uncertainty. Markow-
itz remains an active member of 
GuidedChoice which uses MPT in its 
investing methodology, ensuring 
that its clients’ investments will 
succeed. 
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