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Mutual Funds is an alternative savings and have average annual growth from 2006 to June 

2010 about 24% 
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Asset under management and ratio between AUM per household deposit

As of June 2010; unit in million Baht (LHS), % (RHS) 

CAGR 2006 / June 2010: +24%
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Mutual fund growth is concentrated in fixed income funds by which 76% of total AUM 
is Fixed income fund.

AUM of each fund types and proportion of each fund type to total AUM

As of June 2010; unit in million (LHS), % (RHS) 

Source: SEC
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• Traditional efficient portfolio and its 
extension incorporating single 
factor model had been explored 
and implemented in an active 
portfolio management.

• Performance of an investment 
strategy recommended by a fund 
manager, mostly, is not impressive.  
Especially during financial crisis 
period, optimal portfolio is not an 
optimal investment as intended.Conclusion
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• One possible explanation for an
unimpressive performance of the
seemingly efficient portfolio is
incorrectness in parameter
estimates called “estimation risk in
parameter estimates”.

• Estimation risk due to treating
sample estimates as true
parameters had been taken into
account in optimal portfolio
formation via Bayesian Portfolio
Optimization process.

Conclusion
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• Three groups of past studies
regarding portfolio selection
1. Frequentist Approach ignoring

estimation risk, i.e., Markowitz
(1952), Sharpe (1964), Kraus and
Litzenberger (1976), Kroll, Levy,
and Markowitz (1984),
Chunhachinda et.al (1997a and
1997b), Michaud (1998).
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2. Traditional Bayesian incorporating
estimation risk based on historical 
data i.e., Stein (1962), Kalymon
(1971), Barry (1974), Klein and Bawa
(1976), Brown (1979), Chen and
Brown (1983), Jorion (1986),
Markowitz and Usmen (2003).

3. Asset Pricing Approach i.e., Harvey
and Guafu (1990), Mc Culloch and
Rossi (1990), Kandel and Stambaugh
(1996), Pastor (2000), Polson and
Tew (2000), etc.
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Past evidences regarding estimation risk

• Investors tend to avoid risky investment if
they do not have any information
regarding risky asset returns [(Barry
1974), Bawa (1976), Brown (19797)].

• If sample estimates are used to represent
true parameters, it leads to suboptimal
portfolio choices resulting in loss utility
due to estimation uncertainty. [Frost and
Savarino (1986), Jorion (1986, 1991),
Michaud (1998), Britten-Jones (1999),
and He (2007)].

9

Estimation Risk Modeling in Optimal Portfolio Selection: Estimation Risk Modeling in Optimal Portfolio Selection: 
An Empirical Study from Emerging MarketsAn Empirical Study from Emerging Markets

10

Introduction

Model and 
Methodology

Data

Empirical 
Evidence

Conclusion

• Attempts in solving estimation
uncertainty:

− Shrinkage estimator [Stein (1962),
Effron and Morris (1973)].

− “All assets are identical” property to
determine grand mean or common
mean. [Frost and Savarino (1986)].

− Resample Efficient Frontier
[Michaud (1998)]
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• He (2007) revised an information
updating model of Treynor and Black
(1973) within a Bayesian framework
accounting for alpha uncertainty. By
varying level of overall active risk
budget and centering alpha on its
equilibrium level of zero, the result
indicated that pension fund managers
can reflects the overall confidence in
the ability of active management.
However, no recommendation for a
better portfolio formation strategy
had been made.
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• This paper aims at taking estimation
risk in parameter estimates into
account when construct an efficient
frontier using empirical Bayesian
shrinkage incorporating single factor
(index) model and comparing
Bayesian portfolio’s performance
with other portfolio formation
strategies during two financial crisis
periods.

Conclusion
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• Distinctions from previous studies

− The emerging market samples.
− Informative prior: asset returns

comply with the single index model
allowing for abnormal return on
individual asset not just a known
value.

− Compare empirical evidences of 6
portfolio formation strategies and
recommend the best approach.
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• Contributions:

1. Suggest an appropriate excess
return forecasting method for the
individual sector.

2. Suggest the best optimized
portfolio selection strategy.
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Model
• Six optimized portfolio strategies are

explored.

1. Traditional EV portfolio

2. Adjusted Beta Model
3. Resampled Efficient Frontier (REF)
4. Capital Asset Pricing Model (CAPM)

model
5. Single Index Model (SIM)
6. Bayesian Single Index Model

(BSIM) model
15
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• Estimation risk in parameters of asset
return can be treated appropriately under
a Bayesian framework with either non-
informative or informative prior distribution
to shrink value of parameter estimate
towards an equilibrium value, or grand
mean.

• The informative prior in this study is that
all asset return characteristics comply with
a factor model such as the single index
model.
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• If a security’s historical average return
differed from that of grand mean, the
expected predictive return will be drawn
toward the grand average by a Bayesian
adjusted factor.

• Prior belief in this study is that the
appropriate grand mean is the expected
return suggested by the single index
model.

• If asset historical average differs from that
of single index model, expected predictive
return will be shrunk toward expected
return suggested by the single index
model. 17
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The Traditional Approaches:
Given T observations on N traded assets.
Let R be asset return vector with
dimension TxN
Show below are two major factors in
portfolio optimization, expected return
vector and variance-covariance matrix.

Mean-Variance Approach
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Resampled Efficient Frontier (REF)

� Monte Carlo method given asset returns
follow multi-variate normal distribution,

� Determine an efficient frontier for each
simulated data

� 500 Historical data sets are formed

� Determined average optimum weights of
investment from all resampled efficient
frontiers
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Return generating process under the
Capital Asset Pricing Model (CAPM) and
Single Index Model (SIM) Approach
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Expected Return and Variance-
Covariance are shown below:

If market efficient hypothesis holds, alpha or the
intercept term in the single index model will be
zero. When alpha has a non-zero value, it
indicates mispricing for the set of traded assets.
Portfolio managers can outperform the market by
determining and investing in non-zero alpha
assets. 21
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Bayesian Single Index Model (BSIM)
Within this framework, the objective is to
determine posterior distribution of
parameter estimates, likelihood function
and prior distribution must be determined
via the conjugate function.
According to He(2007) conjugate function
and prior distribution can be defined as:
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Posterior distribution can be determined
by collecting terms from the product of the
likelihood function and prior distribution as
shown below:
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• If an investor has a strong belief that
market is efficient and there is no
mispricing, alpha will be zero and the
model converges to the equilibrium model
CAPM.

• In real world, there are some rooms to
make abnormal return by searching assets
with nonzero alpha to capitalize on
mispricing phenomenon.
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• Shrinkage Bayesian model presented in
this paper suggests that if mispricing
exists, estimation risk in parameter
estimates, and , should be taken into
account by shrinking the two estimates to
its equilibrium value with the Bayesian
adjustment factor shown below:
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Methodology
• Portfolio performances used in this

study are Sharpe’s Ratio and Expected
Utility.

• Ex-ante Sharpe’s ratio is compared to
out-of-sample ex-post Sharpe’s ratio.

• Data is splitted into two subperiods.

1. The first subperiod ranges from
January 1995 to December 2001

2. The second subperiod ranges from
January 2002 to December 2008.
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Data and Descriptive Statistics

• Emerging Markets are taken from
FTSE Emerging Market list.

• 19 Emerging Market Index Return
adjusted dividend and stock splits from
‘Data Stream’.

• Total Emerging Market Index is drawn
from Datastream coded “TOTMKEK”.
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• The first sub-period, ranging from January
1995 to December 2001, is the base window
for the optimal weights of the first period.

• Ex ante portfolio returns are computed and
recorded for the next period, which is
January 2002.

• Observed out of sample or ex post return in
January 2002 for each country is recorded
based on the optimal weights from the ex
ante portfolio.

• The same process is repeated for the second
sub-period ranges from January 2002 to
December 2008. The ex post return is out of
the sample observed in January 2009.
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• From these ex ante and realized monthly
returns and average portfolio risk, the
Sharpe’s ratios of those portfolios are
compared.

• A better portfolio strategy would yield a
higher Sharpe’s ratio and lower
differences between ex ante and ex post
average values.
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• When estimation uncertainty is taken into
account, the shrinkage Bayesian strategy
incorporating single index model (BSIM)
outperforms the Traditional portfolio
selection strategy.

• Allowing for asset mispricing and
applying Bayesian shrinkage adjusted
factor to each asset’s alpha given that
alpha will be shrunk toward market
equilibrium condition or at zero alpha
value, a single factor namely excess
market return is adequate in alleviating
estimation uncertainty.
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