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Why shouldsscientists publish”

Adapted from: H.MHeravi

A Scientists publish to share with the science
COMMUNITY something that advances, not repea
knowledge and understanding in a certain field.
ATo present new, original results of methods

ATo rationalize published results

ATo present a review of the field or to summarize a
particular topic
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From Local Search to Global Conclusions:
Migrating Spin Glass-Based Distributed

Portfolio Selection
Majid Vafaei Jahan and Mohammad-F. Akbarzadeh-Totonchi, Senior Menber, IEEE

Absiraci—Spin glass oplimization is a distributed technigue
imspired by the interactiors in spin glasses in nature. Spin
glesses are the laitices of spims where each spin is only a
part of the entire solution. in contrast to genetic algerithms
(A=), where each chromosome represents a complete selution.
The interaction between spins creates special optimal patterns
given appropriate temperature. This optimization paradigm is
promising in complex nultichjective optimization tasks hecanse
it allows high-computatisnal paralleli=m among s member
spins. Furthermore, since the overall network of spins represents
ooly one solution, there = a great promise in computational
efficiency when compared with ether populatisn-based Stechastic
approaches such == GAs and simulated annealing. The na-
ture of this method i= alse entirely different from other dis-
tributed frameworks such as Hopfield neural network since spins®
paradigm of interaction does not have to be fully conmected:
i.e. the neighborhoods of interactions can expand or collapse,
hence less computation and betler comvergence speed. In this
paper. we apply a heuristic method based on the spin glass
madel that uses migration and elitism operators in addition o
temperature control in order te trace sui an efficient frontier
in the optimization landscape. The propesed methodology is
then applied io the problem of porifelic selection Porifolic
selection is one of the nondeterministic polynomial complete
problems where each asset’s behavior is similar io spin®s behavior
anid it i= therefore suitable as a case sudy. We show that, in
proper circumstances, decrementing local energy of each spin
can decrement global energy of the glass, and correspondingly,
if the optimization problem can be suitably mapped to the glass,
the expected cost function decreases.

Inder Terms—lsing spin glass model, local eptimization, par-
allel processing, portfedio sdection. simulated annealing,

has led to further analysiz of the characteristics and application
of these types of models at macroscopic level with an emphasis
on simulation. For instance, neural networks (MMs) inspired
by the human brain, genetic algorithms (G As) inspired by nal-
ural evolution, and compuber antiviruses inspired by immune
systems have emerged as pew sciences. The Ising spin glass
model is one of these newly emerged models in engineering
disciplines [14]. [15]. The main distinction is that the overall
network of spins composes a complete solution, i.e., each
spin is only a part of the solution; this is in contrast to other
optimization heuristics, such as G Az, where each chromosome
is a complete solution.

The Izing model is a network of spins in which spins
interact magnetically. and consistently change their values
to achieve a lower level of energy. When the system iz in
minimum energy (or emperatume) state, ther iz no significant
variation in spin valoes and the system has reached ground
state (the state with minimum energy). This model has mamy
characteristics among which are nonexponential growth of
ground stabes with an increase in the number of spin bonds,
effectiveness of environmental faciors such as temperature on
network behavior and ability to achieve the oplimum staie
at variant temperatures. Many optimization problems can be
solved according to these characteristics. In this paper, solving
the portfolio selection problem has been targeted sz a casze
study.

The problem of porifolic selection
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