
Accepted Manuscript

Title: A Credibilistic Decision Support System for Portfolio
Optimization

Author: Hemant Jalota Manoj Thakur Garima Mittal

PII: S1568-4946(17)30332-0
DOI: http://dx.doi.org/doi:10.1016/j.asoc.2017.05.054
Reference: ASOC 4258

To appear in: Applied Soft Computing

Received date: 4-2-2017
Revised date: 21-5-2017
Accepted date: 28-5-2017

Please cite this article as: Hemant Jalota, Manoj Thakur, Garima Mittal, A
Credibilistic Decision Support System for Portfolio Optimization, <![CDATA[Applied
Soft Computing Journal]]> (2017), http://dx.doi.org/10.1016/j.asoc.2017.05.054

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.asoc.2017.05.054
http://dx.doi.org/10.1016/j.asoc.2017.05.054


Page 1 of 50

Acc
ep

te
d 

M
an

us
cr

ip
t

A Credibilistic Decision Support System for Portfolio Optimization

Hemant Jalota

Indian Institute of Technology Mandi, Mandi-175001, Himachal Pradesh, India

Manoj Thakur1

Indian Institute of Technology Mandi, Mandi-175001, Himachal Pradesh, India

Garima Mittal

Indian Institute of Management Lucknow, Lucknow-226013, Uttar Pradesh, India

Abstract

In this paper, a Decision Support System (DSS) for generating a suitable portfolio for an investor

in an uncertain multi-criteria framework is proposed. We model uncertain parameters like return

and illiquidity of various assets using L-R fuzzy numbers belonging to a power reference function

family. Such usage of L-R fuzzy numbers is more generic as compared to the conventional triangular

or trapezoidal fuzzy numbers and is a closer representation of uncertain behavior of the asset pa-

rameters. The credibility measure which has an advantage of being self-dual as compared to usual

possibility measure marks the uncertain context of the entire setup and adds a new dimension to

existing studies. We use an “Entropy-Cross Entropy (ECE) Algorithm”, for finding the solution

of the optimization problem meant for finding the best fit L-R fuzzy number corresponding to un-

certain asset parameters. This automates the entire subjective exercise where, otherwise, a human

intervention is required for feeding the parameters required for fitting L-R fuzzy number. Once

the L-R fuzzy number are created around various assets available for the portfolio formation, the

portfolio optimization problem is solved using Hybrid Intelligent Algorithm (HIA). HIA is designed

by embedding fuzzy simulation within the “MIBEX-SM” genetic algorithm. To demonstrate the

entire solution approach, four portfolio optimization models are solved using historical data from

the National Stock Exchange (NSE) of India. The performance of the models is compared using

a modified Sharpe ratio in the fuzzy context, namely the “Credibilistic Sharpe Ratio (CrSR)”. To
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