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This paper reviews the modern portfolio theory through simulation where listed stocks are chosen
at random as components and portfolio returns are computed from their monthly return data.
Constructing hundreds of thousands of portfolios, we examine their properties of risk and
performance. It is often said that diversification decreases in portfolio risk. In this paper, when the
number of firms whose stocks compose a portfolio is increased, the portfolio is defined to be more
diversified. No matter how many stocks a portfolio has, the risk decreases no longer. We
investigate the limitation on diversification as the property of portfolio risk. By the way, the modern
portfolio theory proves that the tangent portfolio on the efficient frontier is optimal in terms of the
expected utility hypothesis. Portfolio performance in this paper tests whether the optimal portfolio is
also the best ex post. We focus on with- or without-nonnegative constraints of portfolio
components. On the theory, a portfolio with the nonnegative constraints is less efficient than
without the constraints. The former is ex ante inferior to the latter. However, the former often
dominates the latter in terms of ex post performance, which measures how much the portfolio
earns after it is constructed. It is surprising that an equal-wight portfolio obtains the highest return
in our simulation results.
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This paper reviews the modern portfolio theory through simulation where listed stocks are chosen at
random as components and portfolio returns are computed from their monthly return data.
Constructing hundreds of thousands of portfolios, we examine their properties of risk and
performance. It is often said that diversification decreases in portfolio risk. In this paper, when
the number of firms whose stocks compose a portfolio is increased, the portfolio is defined to be more
diversified. No matter how many stocks a portfolio has, the risk decreases no longer. We
investigate the limitation on diversification as the property of portfolio risk. By the way, the
modern portfolio theory proves that the tangent portfolio on the efficient frontier is optimal in terms
of the expected utility hypothesis. Portfolio performance in this paper tests whether the optimal
portfolio is also the best ex post. We focus on with- or without-nonnegative constraints of portfolio
components. On the theory, a portfolio with the nonnegative constraints is less efficient than
without the constraints. The former is ex ante inferior to the latter. However, the former often
dominates the latter in terms of ex post performance, which measures how much the portfolio earns
after it is constructed. It is surprising that an equal-wight portfolio obtains the highest return in

our simulation results.
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