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I
n 1952 The Journal of Finance published
an article titled “Portfolio Selection”
authored by Harry Markowitz. The ideas
introduced in this article have come to

form the foundations of what is now popularly
referred to as Modern Portfolio Theory
(MPT). Initially, MPT generated relatively lit-
tle interest, but with time, the financial com-
munity strongly adopted the thesis, and now
50 years later, financial models based on those
very same principles are constantly being rein-
vented to incorporate all the new findings that
result from that seminal work.

An important outcome of the research
generated due to the ideas formalized in MPT
is that today’s investment professionals and
investors are very different from those 50 years
ago. Not only are they more financially sophis-
ticated, but they are armed with many more
tools and concepts. This allows both invest-
ment professionals to better serve the needs of
their clients, and investors to monitor and eval-
uate the performance of their investments.1

Though widely applicable, MPT has had
the most influence in the practice of portfo-
lio management. In its simplest form, MPT
provides a framework to construct and select
portfolios based on the expected performance
of the investments and the risk appetite of the
investor. MPT, also commonly referred to as
mean-variance analysis, introduced a whole
new terminology which now has become the
norm in the area of investment management.
Therefore, on the 50th anniversary of the birth

of MPT it may be instructive for investment
professionals to revisit the building blocks of
the profession. This will serve as an overview
of the theory and may enable us to appreciate
some of the finer nuances of MPT which we
now take for granted. In the process we will
also gain an understanding of the advent of
modern portfolio management, i.e., where it
came from and where it is going.

It may be useful to mention here that
the theory of portfolio selection is a norma-
tive theory. A normative theory is one that
describes a standard or norm of behavior that
investors should pursue in constructing a port-
folio, in contrast to a theory that is actually
followed. Asset pricing theory such as the cap-
ital asset pricing model goes on to formalize
the relationship that should exist between asset
returns and risk if investors constructed and
selected portfolios according to mean-vari-
ance analysis. In contrast to a normative the-
ory, asset pricing theory is a positive theory—a
theory that hypothesizes how investors behave
rather than how investors should behave. Based
on that hypothesized behavior of investors, a
model that provides the expected return (a key
input into constructing portfolios based on
mean-variance analysis) is derived and is called
an asset pricing model. 

Together MPT and asset pricing theory
provide a framework to specify and measure
investment risk and to develop relationships
between expected asset return and risk (and
hence between risk and required return on an
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investment). However, it is critically important to under-
stand that MPT is a theory that is independent of any
theories about asset pricing. That is, the validity of MPT
does not rest on the validity of asset pricing theory, a point
that some critics of modern portfolio theory still appear
not to understand.

This article begins with a succinct description of
MPT followed by examples to illustrate the applications
of modern portfolio theory. This section also presents a
discussion on some of the issues associated with imple-
menting the theory. We end with a brief conclusion.

DIVERSIFICATION AS A CENTRAL THEME 
IN FINANCE

Conventional wisdom has always dictated not putting
all your eggs in one basket. In more technical terms, this
adage is addressing the benefits of diversification. MPT
quantified the concept of diversification, or “undiversifi-
cation,” by introducing the statistical notion of a covariance,
or correlation. In essence, the adage means that putting all
your money in investments that may all go broke at the
same time, i.e., whose returns are highly correlated, is not
a very prudent investment strategy—no matter how small
the chance is that any one single investment will go broke.
This is because if any one single investment goes broke, it
is very likely due to its high correlation with the other
investments, that the other investments are also going to go
broke, leading to the entire portfolio going broke.

The concept of diversification is so intuitive and so
strong that it has been continually applied to different
areas within finance. Indeed, numerous innovations within
finance have either been an application of the concept of
diversification, or the introduction of new methods of
obtaining improved estimates of the variances and covari-
ances, thereby allowing for a more precise measure of
diversification, and, consequently, for a more precise mea-
sure of risk. Exhibit 1 portrays the list of current appli-
cations that have directly or indirectly resulted as an
outcome of MPT. This list is by no means all-inclusive.

While the examples in Exhibit 1 are applications of
MPT to portfolio management and construction, the
principles of diversification have been applied in other
areas of finance. For example, the fastest-growing sector
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• Asset allocation through mean-variance optimization
• Asset-liability management
• Bond portfolio immunization
• Optimal manager selection
• Value at risk (VaR)
• Tracking error budgeting
• Hedging strategies (e.g., currency overlay)
• Index funds/mutual funds
• Stable value/guaranteed investment contracts
• Factor models
• Long/short strategies
• Normal/balanced portfolios 

(e.g., life-cycle/lifestyle mutual funds)
• Funds of funds/managers of managers/

funds of hedge funds
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of the structured finance area is the collateralized debt
obligation (CDO) market. A CDO is an asset-backed
security backed by a pool of bonds or bank loans. In
assigning a rating to tranches of a CDO, rating agencies
have developed measures of the diversity of a portfolio in
terms of industry concentration. The best-known such
measure is Moody’s diversity score.

MEAN-VARIANCE OPTIMIZATION

Most readers are familiar with some model of asset
allocation. Therefore, Exhibit 2 presents a summary of
the MPT investment process (mean-variance optimization
or the theory of portfolio selection).

Although the theory behind MPT is relatively
straightforward, its implementation can get quite com-
plicated. The theory dictates that given estimates of the
returns, volatilities, and correlations of a set of invest-
ments and constraints on investment choices (for exam-
ple, maximum exposures and turnover constraints), it is
possible to perform an optimization that results in the
risk/return or mean-variance efficient frontier.2 This fron-
tier is efficient because underlying every point on this
frontier is a portfolio that results in the greatest possible
expected return for that level of risk or results in the small-
est possible risk for that level of expected return. The
portfolios that lie on the frontier make up the set of effi-
cient portfolios.

MPT: A TOP-DOWN ASSET CLASS
APPLICATION

One of the most direct and widely used applica-
tions of MPT is asset allocation. Because the asset alloca-
tion decision is so important, almost all asset managers
and financial advisors determine an optimal portfolio for
their clients—be they institutional or individual—by per-

forming an asset allocation analysis using a set of asset
classes.3 They begin by selecting a set of asset classes (e.g.,
domestic large-cap and small-cap stocks, long-term bonds,
international stocks). To obtain estimates of the returns
and volatilities and correlations, they generally start with
the historical performance of the indexes representing
these asset classes.4 These estimates are used as inputs in
the mean-variance optimization which results in an effi-
cient frontier. Then, using some criterion (for instance,
using Monte Carlo simulations to compute the wealth
distributions of the candidate portfolios), they pick an
optimal portfolio. Finally, this portfolio is implemented
using either index or actively managed funds.

SOME THOUGHTS ON INPUTS 
BASED ON HISTORICAL PERFORMANCE 

A number of approaches can be used to obtain esti-
mates of the inputs that are used in a mean-variance opti-
mization, and all approaches have their pros and cons.
Since historical performance is the approach that is most
commonly used, it may be helpful to present a discussion
of this method. Exhibit 3 uses monthly returns over dif-
ferent time periods to present the annualized historical
returns for four market indexes.

One drawback of using the historical performance
to obtain estimates is clearly evident from this exhibit.
Based on historical performance, a portfolio manager
looking for estimates of the expected returns for these
four asset classes to use as inputs for obtaining the set of
efficient portfolios at the end of 1995 might have used the
estimates from the five-year period 1991-1995. Then
according to the portfolio manager’s expectations, over the
next five years, only the U.S. equity market (as repre-
sented by the S&P 500) outperformed, while U.S. bonds,
Europe, Japan, and Emerging Markets all underperformed.
In particular, the performance of Emerging Markets was
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Period
Lehman

Aggregate S&P 500 MSCI EAFE MSCI EM-Free
Five Years
  1991—1995 9.2 15.9 10.5 16.3
  1996—2000 6.3 18.3 8.2 0.1
Ten Years 
  1991—2000 7.7 17.1 9.3 8.2
Source of monthly returns: Ibbotson Associates.
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