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Abstract

Portfolio optimization is an investment decision-making process to hold a set of
assets based on various criteria such as risk and return. Availability of several
financial instruments makes it complex. Portfolio optimization can be carried out
in three stages, namely, asset selection, asset weighting and asset management.
Previous researches have invariably focussed on either first two stages of portfolio
optimization or on each stage separately. This study aims to provide a comprehen-
sive end-to-end framework for portfolio optimization focussing on all three stages.
Further, it also addresses the issues related to improving the covariance matrix
and improving the forecasting accuracy of stock price. The scope of the work is

limited to analysis of non-financial stocks, listed on National Stock Exchange.

First phase of the study proposes an analytical framework for portfolio optimiza-
tion. The historical performance of the firms is evaluated using data envelopment

analysis, thus, aiding in selection of potential stocks for portfolio formation.

Hierarchical risk parity model based on Gerber statistics (HRP-GS) is proposed
for determining the weights to be assigned for each asset in the portfolio. The
performance of the proposed model is compared with three models, namely, global
minimum variance model based on historical correlation, global minimum variance
model based on Gerber statistics, and hierarchical risk parity model based on
historical correlation. The HRP-GS model is proposed to address instability issues

in covariance matrix and improving the estimates of covariance matrix.

Six ensemble forecasting models (Empirical Mode Decomposition (EMD)-Artificial
neural network (ANN), EMD-Support Vector Regression (SVR), Ensemble EMD
(EEMD)-ANN, EEMD-SVR, Complete Ensemble Empirical Mode Decomposition
with Adaptive Noise (CEEMDAN)-ANN and CEEMDAN-SVR) are developed for
predicting prices of stocks constituting the portfolio. Trading rules are designed to
guide the investors to buy /sell/hold stocks according to varying market conditions.
The experimental analysis carried out on the data from Indian stock market data

shows the strength of the proposed framework.

In second phase of the study, a survey is carried out to understand the investment
practices adopted by portfolio managers in Indian stock market. Survey results
suggest that implementation of Financial theories in Indian stock market is very

minimal.
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