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Preface

These 10 volumes (LNCS volumes 12949–12958) consist of the peer-reviewed papers
from the 21st International Conference on Computational Science and Its Applications
(ICCSA 2021) which took place during September 13–16, 2021. By virtue of the
vaccination campaign conducted in various countries around the world, we decided to
try a hybrid conference, with some of the delegates attending in person at the
University of Cagliari and others attending in virtual mode, reproducing the infras-
tructure established last year.

This year’s edition was a successful continuation of the ICCSA conference series,
which was also held as a virtual event in 2020, and previously held in Saint Petersburg,
Russia (2019), Melbourne, Australia (2018), Trieste, Italy (2017), Beijing. China
(2016), Banff, Canada (2015), Guimaraes, Portugal (2014), Ho Chi Minh City, Viet-
nam (2013), Salvador, Brazil (2012), Santander, Spain (2011), Fukuoka, Japan (2010),
Suwon, South Korea (2009), Perugia, Italy (2008), Kuala Lumpur, Malaysia (2007),
Glasgow, UK (2006), Singapore (2005), Assisi, Italy (2004), Montreal, Canada (2003),
and (as ICCS) Amsterdam, The Netherlands (2002) and San Francisco, USA (2001).

Computational science is the main pillar of most of the present research on
understanding and solving complex problems. It plays a unique role in exploiting
innovative ICT technologies and in the development of industrial and commercial
applications. The ICCSA conference series provides a venue for researchers and
industry practitioners to discuss new ideas, to share complex problems and their
solutions, and to shape new trends in computational science.

Apart from the six main conference tracks, ICCSA 2021 also included 52 work-
shops in various areas of computational sciences, ranging from computational science
technologies to specific areas of computational sciences, such as software engineering,
security, machine learning and artificial intelligence, blockchain technologies, and
applications in many fields. In total, we accepted 494 papers, giving an acceptance rate
of 30%, of which 18 papers were short papers and 6 were published open access. We
would like to express our appreciation for the workshop chairs and co-chairs for their
hard work and dedication.

The success of the ICCSA conference series in general, and of ICCSA 2021 in
particular, vitally depends on the support of many people: authors, presenters, partic-
ipants, keynote speakers, workshop chairs, session chairs, organizing committee
members, student volunteers, Program Committee members, advisory committee
members, international liaison chairs, reviewers, and others in various roles. We take
this opportunity to wholehartedly thank them all.

We also wish to thank Springer for publishing the proceedings, for sponsoring some
of the best paper awards, and for their kind assistance and cooperation during the
editing process.



We cordially invite you to visit the ICCSA website https://iccsa.org where you can
find all the relevant information about this interesting and exciting event.

September 2021 Osvaldo Gervasi
Beniamino Murgante

Sanjay Misra
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Welcome Message from the Organizers

COVID-19 has continued to alter our plans for organizing the ICCSA 2021 conference,
so although vaccination plans are progressing worldwide, the spread of virus variants
still forces us into a period of profound uncertainty. Only a very limited number of
participants were able to enjoy the beauty of Sardinia and Cagliari in particular,
rediscovering the immense pleasure of meeting again, albeit safely spaced out. The
social events, in which we rediscovered the ancient values that abound on this won-
derful island and in this city, gave us even more strength and hope for the future. For
the management of the virtual part of the conference, we consolidated the methods,
organization, and infrastructure of ICCSA 2020.

The technological infrastructure was based on open source software, with the
addition of the streaming channels on YouTube. In particular, we used Jitsi (jitsi.org)
for videoconferencing, Riot (riot.im) together with Matrix (matrix.org) for chat and
ansynchronous communication, and Jibri (github.com/jitsi/jibri) for streaming live
sessions to YouTube.

Seven Jitsi servers were set up, one for each parallel session. The participants of the
sessions were helped and assisted by eight student volunteers (from the universities of
Cagliari, Florence, Perugia, and Bari), who provided technical support and ensured
smooth running of the conference proceedings.

The implementation of the software infrastructure and the technical coordination
of the volunteers were carried out by Damiano Perri and Marco Simonetti.

Our warmest thanks go to all the student volunteers, to the technical coordinators,
and to the development communities of Jitsi, Jibri, Riot, and Matrix, who made their
terrific platforms available as open source software.

A big thank you goes to all of the 450 speakers, many of whom showed an enor-
mous collaborative spirit, sometimes participating and presenting at almost prohibitive
times of the day, given that the participants of this year’s conference came from 58
countries scattered over many time zones of the globe.

Finally, we would like to thank Google for letting us stream all the live events via
YouTube. In addition to lightening the load of our Jitsi servers, this allowed us to
record the event and to be able to review the most exciting moments of the conference.

Ivan Blečić
Chiara Garau

https://jitsi.org/
https://riot.im/app/
https://matrix.org/
https://github.com/jitsi/jibri
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Workshop on Advanced and Computational Methods for Earth Science
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Sponsoring Organizations

ICCSA 2021 would not have been possible without the tremendous support of many
organizations and institutions, for which all organizers and participants of ICCSA 2021
express their sincere gratitude:

Springer International Publishing AG, Germany
(https://www.springer.com)

Computers Open Access Journal
(https://www.mdpi.com/journal/computers)

IEEE Italy Section, Italy
(https://italy.ieeer8.org/)

Centre-North Italy Chapter IEEE GRSS, Italy
(https://cispio.diet.uniroma1.it/marzano/ieee-grs/
index.html)

Italy Section of the Computer Society, Italy
(https://site.ieee.org/italy-cs/)

University of Perugia, Italy
(https://www.unipg.it)

University of Cagliari, Italy
(https://unica.it/)
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University of Basilicata, Italy
(http://www.unibas.it)

Monash University, Australia
(https://www.monash.edu/)

Kyushu Sangyo University, Japan
(https://www.kyusan-u.ac.jp/)

University of Minho, Portugal
(https://www.uminho.pt/)

Scientific Association Transport Infrastructures,
Italy
(https://www.stradeeautostrade.it/associazioni-e-
organizzazioni/asit-associazione-scientifica-
infrastrutture-trasporto/)

Regione Sardegna, Italy
(https://regione.sardegna.it/)

Comune di Cagliari, Italy
(https://www.comune.cagliari.it/)

Città Metropolitana di Cagliari

Cagliari Accessibility Lab (CAL)
(https://www.unica.it/unica/it/cagliari_
accessibility_lab.page/)
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Abstract. The establishment of real estate funds has made it possible to attract
greater local and foreign capital in the context of the enhancement and reuse of
the Italian public real estate assets. The process of optimal allocation of the finan-
cial resources available in a real estate portfolio, however, is often opaque and
linked to multiple factors. The aim of this research is to define an asset alloca-
tion model capable of supporting the decision-making processes of public and
private investors in the context of the creation of optimized property portfolios.
By adopting the logic and principles of goal programming, the model is able to
identify the best combination of properties in the portfolio by optimally managing
the available financial resources of a generic institutional investor. The ability of
the proposed model to be flexible and implementable in any geographical context
constitutes one of the main advantages for public and private investors.

Keywords: Real estate investment · Optimization model · Asset allocation
strategy · Goal programming · Real estate funds

1 Introduction

In 2019, the Italian public real estate assets surveyed by the State Property Agency was
made up of more than 42,000 properties for a total value of e 61 billions [1]. However,
the presence of public properties that are underutilized or unused as a result of the post-
war industrialization and urbanization processes has encouraged the development of
strategies aimed at their recovery and reuse [2, 3]. The enhancement of public assets is,
in fact, an essential measure of the government’s strategy for the country’s economic
development. Coverage of operating expenses, debt reduction, improved efficiency in
terms of asset management and economic, social and cultural growth of the territories,
are only some of the positive effects on public finance and community [4]. In a climate of
uncertainty generated by the economic crisis of 2007 and exacerbated by the Covid-19
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health emergency, the involvement of investors from the private sphere to reduce the
weight of these operations on the already limited public finances has represented the
driver of many initiatives of urban enhancement and regeneration, that have contributed
to the improvement of the livability and quality level of urban areas [5, 6].

Indeed, for national and international investors, Italian public properties are one of
the most attractive asset class. In particular, a higher appreciation is shown by foreign
capital which, according to the studies conducted by the IPI group, stands at 46% of
capital invested in Italy in the third quarter of 2020, confirming the recent trend in the
Italian market [7].

About privatization and enhancement of public real estate assets, the main regulatory
reference is represented by Law no. 410/2001, which is the starting point for the spread
of different operational tools aimed at the management of public asset enhancement
processes [8]. Among all, real estate investment funds are designed as indivisible assets
owned by different investors who, by subscribing the shares of the fund, entrust the
investment and management activity to a Savings Management Company. The devel-
opment of real estate funds is a significant reality in the Italian outlook, and the tax
concessions issued over the years by the national legislator have contributed to its dif-
fusion and growth [9]. At the end of 2020, the Italian real estate fund sector has e
95 billions of directly owned assets and growth in the residential and logistics sectors.
The office sector is prevailing with 64% of assets under management, despite a slight
decrease in the last quarter of 2020 [10].

There are different types of real estate funds, which can be classified on the basis
of the way the fund was established and the type of investors participating [11]. From
an economic point of view, however, the structure of a real estate fund depends on the
costs and revenues relating to the real estate portfolios held. In particular, the revenues
vary according to the type of strategy conducted for: i) income-producing properties, ii)
splitting and divestment of portfolios or iii) property development initiatives. Similarly,
costs directly depend on the management of the real estate portfolio, as well as on the
amount of financial charges on any bank loan [12].

The establishment of real estate portfolios in which the relationship between the
risk assumed by the investor is adequately commensurate with the expected returns
is, therefore, a complex issue which, if inadequately conducted, can affect the final
performance of the fund [13]. According to the majority of studies in the reference
literature [14–16], the main factors that directly affect the decisions to allocate financial
resources for the construction of the portfolio are:

• Correlation between the types of assets and the geographical location of the properties;
• Investment period;
• Volatility, dynamism and stability of the reference markets;
• Investor profile, in terms of risk appetite and target.

The correct weighting of these factors is able to create real estate portfolios opti-
mized for the specific risk/return profile of the investor. For this reason, the need for
methodologies and models capable of adequately managing the process of composing
an optimal portfolio, guaranteeing the highest achievable performance and lower risks
deriving from the opacity of the process, has emerged. In this way, public and private
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investors will be able to contribute efficiently to the implementation of initiatives to
enhance public real estate assets [17–19].

2 Aim of the Work

This research fits into the framework outlined. The goal is to define an asset allocation
model for the definition of optimized real estate portfolios, i.e. capable ofmaximizing the
expected return andminimizing the risk incurred. In particular, the proposedmodel refers
to the hypothesis of a generic institutional investor who intends to allocate his available
financial resources in a portfolio consisting of rented properties. The computational
logic implemented is the lexicographic goal programming, a widely used mathematical
approach in portfolio optimization decision making contexts. The algorithm is able
to translate into mathematical terms the main risk factors that affect the performance
of a real estate portfolio: geographical location, intended use, size, yield, volatility,
dynamism and stability of the real estate market considered. The identification of the
best combination of properties capable of ensuring an initial yield that is higher than
that obtainable with reference to the municipal trade area of each property (DPR no.
138/1998), takes place taking into account the importance - in terms of weight - that
the market value of each property has in the construction of the portfolio. The aspect
of diversification, essential for minimizing global risk, is addressed by pursuing the
minimization of the correlation among the properties of the portfolio, evaluated in terms
of standard deviation of returns.

The use of the model by public and private investors would make it possible to
support the decision-making process that takes place in the investment phases in the real
estate market - through indirect vehicles (e.g. Real estate investment trusts, hedge funds
etc.) - of available financial resources. Furthermore, the ability of themodel to be flexible
and implementable in any geographic context is a further advantage for operators in the
sector.

The paper is structured as follows: Sect. 3 provides a brief overview on the share
allocated to real estate over the years and most widely used approaches for the asset allo-
cation problems. Section 4 describes the main features of the model. Section 5, finally,
reports the conclusion of the research, in terms of potentialities, limits and possible
future insights.

3 Background

The main reason for investing in the real estate sector is related to the security about the
protection of the invested capital due to the fluctuation of real estate values according to
the local market cycles. This condition guarantees the real value of the capital invested
[20]. Due to their attractiveness, several studies have observed the optimal allocation to
real estate practiced in amixed-asset portfolio over the years [21]. In order to examine the
variation of the optimal range within which, according to the Authors and the specific
factors, the presence of the real estate can generate significant improvements in the
overall portfolio performance, a literature analysis on a sample of twenty-one scientific
papers written from 1984 to 2019 has been carried out (Fig. 1).
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Fig. 1. Maximum and minimum percentage of the optimal real estate allocation in a mixed asset
portfolio according to the survey.

The results shown in Fig. 1 highlight a wide variation of the optimal allocation range
for the real estate. In particular, several Authors – [22–29] - identify the exact percent-
age of real estate that would be optimal to consider for investors within a mixed-asset
portfolio. Other Scholars – [30–40] - establish a range within which to vary the opti-
mal real estate allocation according to different factors, such as investors’ risk aversion,
investment period and asset returns.

The trend of the maximum and the minimum level percentage for the optimal real
estate allocation, has undergone significant variations over the years of analysis con-
sidered. In particular, it is possible to note that starting from 2007 the percentage has
significantly dropped, settling in a range that never exceeds 20%. The reason of this
episode is linked to the global financial crisis triggered by the subprime mortgages, after
which real estate performed poorly across different property types and locations in many
countries [41, 42].

Over the years, in order to face the changing market conditions, several approaches
for real estate decisionmaking on a portfolio level have been addressed. The use ofmulti-
criteria decision analysis and themulti-objective models for focusing the asset allocation
problems has received increased attention in recent years. Thesemethods have been suit-
able tools for complex asset allocation problems characterized by multiple influencing
factors, uncertainties and the participation of multiple stakeholders along the process
[43]. [44] perform two fuzzy mathematical programming models to overcome the draw-
backs of traditional asset allocation models by including expert adjustment with vague
data. [45] have treated the issue of portfolio selection by using fuzzy interactive app-
roach, multiple goals and constraints. [46] attempts to examine whether the home asset
bias in a portfolio holding is associated with higher political instability risk, and to what
extent international diversification among stocks, in the presence of such risk, outper-
forms domestic stock portfolios by using a multi-objective approach. [47] provide for a
robust multiobjective portfolio optimization with a minimum regret approach in order to
incorporate future returns scenarios in the investment decision process. Some Authors
choose to calculate the best efficient solutions, but many others address the efficient
frontier, which is done with evolutionary or exact algorithms [48]. Approximation of
the Pareto frontier and the research in the regions of investors’ interests are suggested
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by [49]. [50], instead, try to solve multi-objective portfolio optimization problems with
three or more quadratic objective functions, focusing on convex programs.

As regard to the portfolio selection process with the application of network theory,
[51] establish a bridge between the modern portfolio theory framework and network
theory, showing a negative relationship between optimal portfolio weights and the sig-
nificance of assets in the financial market. [52] propose three different methods in order
to extract the dependence structure among assets in a network context for then formulate
and sort out the asset allocation problem.

4 The Model

From a computational point of view, the model consists in the resolution of an optimal
allocation problem regarding the financial resources of a generic institutional investor
who is interested in the construction of a real estate portfolio. In particular, the risk-
return profile of the generic investor considered is represented by the core and core plus
strategies, characterized by high yields and contained risks. In this case, therefore, the
goal programming backpack problem ca be translated into:

• the resources available in limited quantities, i.e. the financial budget of the generic
institutional investor;

• the alternative uses consisting of the various properties that can be within the real
estate portfolio;

• the constraints represented by themathematical equations and inequalities that identify
the trade-offs decisions for the investor’s convenience;

• the objective function, i.e. the identification of the best performing real estate portfolio
with reference to the risk-return profile considered.

The identification of properties able to be included in the optimal real estate port-
folio is structured on the initial yield, the riskiness and dynamism of each property by
considering the municipal trade area to which they belong. Soft constraints and hard
constraints are defined depending on the risk parameter considered and their importance
in the construction of the real estate portfolio.

4.1 Soft Constraint

The initial yield relating to each property eligible for the optimal portfolio is assessed
with reference to the property values defined by the Real Estate Market Observatory
(REMO) of the Italian Revenue Agency for each municipal trade area where are placed.
According to the D.P.R. no. 138/1998, indeed, the perimeter of an urban area where
the real estate market is affected in a similar way by the existing extrinsic factors is
called “municipal trade area”. If the purchase price of each property is lower (or equal)
to the average market value detected for the municipal trade area to which it belongs
and the passing rent is higher (or equal) to the average rent charged, the probability
for the generic investor to acquire a high capital gain at the time of the sale is higher.
For this reason, defined with ΔVm and ΔCm respectively the average variation of the
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market value and the rent of the i-th property compared to the REMO values detected,
the following Eqs. (1) and (2) are obtained:

�Vm = (Vmi−VmREMO)/VmREMO = (Vmi/VmREMO) − 1 (1)

�Cm = (Cmi−CmREMO)/CmREMO = (Cmi/CmREMO) − 1 (2)

with:

• Vmi is the market value of the i-th property;
• VmREMO indicates the average market value detected by the REMO in the municipal
trade area considered;

• Cmi refers to the passing rent of the i-th property;
• CmREMO is the average rent recorded by the REMO in the municipal trade area
considered.

For the optimal construction of a real estate portfolio, therefore, the best condition
is represented by the simultaneous minimization of the ΔVm and maximization of the
ΔCm. In order to achieve this aim, it is useful to introduce two financial indicators
capable of providing information about the profitability and the immediate potential
yield deriving from each property: the going-in cap rate (GICR) and the initial yield
(IY ). Considering the incremental ratio between ΔGICR and ΔIY it is possible to write
Eq. (3) relating to the variation of the initial yield:

�IY = (IY − GICR)/GICR (3)

TheGICR is calculated with the ratio of the average rent (ΔCmREMO) and the market
value (VmREMO) detected by the REMO in the municipal trade area considered. The IY
is, instead, represented by the ratio between the passing rent (Cmi) and the market value
(Vmi) of the i-th property under analysis. Through the replacement of these algebraic
function in Eq. (3) it’s possible to define Eq. (4), relating to the maximization of the
variation in the initial yield (�IY ) of the i-th property related to the market of the
municipal trade area considered:

�IY = [(�Cm + 1)/(�Vm + 1)] − 1 (4)

The risk borne by the generic investor must be as low as possible: it will therefore be
necessary to identify dynamic markets with a low volatility of rents and market values.
For this reason, the gross annual yield (Yga) per year t is introduced:

Yga = [(VmREMO(t) + CmREMO(t − 1))/VmREMO(t − 1)] − 1 (5)

The gross annual yield of the property is calculated by considering the ratio of the sum
of the hypothetical market value at the time of the sale, i.e. after one year (VmREMO(t)),
and the rent received in the previous year (CmREMO(t − 1)), with the purchase price
VmREMO(t − 1). The hypothesis admits that the generic institutional investor purchases
the i-th property at a price equal to the average market value in the municipal trade area
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considered in the year t − 1 (VmREMO(t − 1)), and acquires - for a period of one year
from its purchase - a rent equal to the average one charged in the municipal trade area
considered (CmREMO(t − 1)). At the end of this period, the i-th property is sold with a
price that corresponds to the average market value of the municipal trade area currently
practiced in the year t (VmREMO(t)). This assumption makes it possible to consider the
real estate investment under analysis as a generic one. In other words, it is possible
to avoid including in the evaluation the costs for notary fees, agency fees, ordinary
maintenance etc. borne by the owner. In this way, considering that a stable market is
characterized by a limited dispersion of gross annual returns, the generic institutional
investor will aim to minimize the standard deviation of returns over the semesters (s)
considered in the period t. At the same time, it will be necessary to maximize the average
gross annual yield (Yaga) achievable, therefore:

σ =
√

1

s − 1

∑s

t=1

[
Yga(t) − Yaga

]2 = MIN (6)

Yaga = MAX (7)

The dynamism (D) of the referencemarket for each i-th property is evaluated through
the number of transactions (NTi) registered by theREMOfor the related intended use and
in the city in which is located. It is appropriate to carry out a normalization according to
the resident population (RPi) in each city in order to take into account the largest number
of transactions that can take place in the most populated municipalities. Furthermore, in
Eq. (8) this ratio is multiplied by 10,000, in order to obtain an easy reading and use of
the data.

D = (NTi/RPi) · 10, 000 (8)

The considerations addressed so far refer to the single property included in the real
estate portfolio that is intended to be optimized for the generic institutional investor
considered. Therefore, by indicating with pn (1 ≤ pn ≤ n, with n equal to the potential
number of properties) the number of properties that will be within the portfolio and with
pen the maximum extent that it would be better to have by considering the available
budget of the generic institutional investor, Eq. (9) is obtained:

∣∣pn − pen
∣∣ = MIN (9)

Each property, however, depending on its market value can be attractive or not for
the investor and, therefore, influencing their choices. To take into account the weight
that the i-th property can determine in the decision-making process and, consequently,
on the expected absolute yields, Eq. (10) is introduced. It defines the importance (or
weight) wi of the i-th property as the ratio between its market valueMVi and the sum of
all the market values of the individual properties that constitute the real estate portfolio∑pn

i=1MVi.

wi = MVi∑pn
i=1MVi

(10)
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The algebraic functions previously defined in relation to the yield and risk for the
individual property can be applied to the entire real estate portfolio with Eq. (11) as
follows:

⎧⎨
⎩

∑pn
i=1 �IYi · wi = MAX∑pn
i=1 σi · wi = MIN∑pn

i=1 Yaga,i · wi = MAX
(11)

A similar operation can be performed with regard to dynamism Di and the volatility
σ with low standard deviations of Di:

{ ∑pn
i=1 σD,i · wi = MIN∑pn
i=1Da,i · wi = MAX

(12)

With Dai is Di average in the time period considered, whereas σD,i indicates the
standard deviation and wi is the weight of the i-th property.

The last soft constraint of the model is represented starting from the introduction
of the linear correlation coefficient of Bravais-Pearson (Ic), which allows to express
any correlation among the properties in the real estate portfolio (ci,). The lower the
correlation among them, the lower the portfolio risk.

Ic =
∑pn

i,j=1

∣∣ci,j∣∣ · wi · wj = MIN (13)

4.2 Hard Constraint

The main hard constraint of the model is constituted by the financial budget (FRa)
which determines the essential condition for the generic institutional investor considered.
Equation (13) shows the translation of this condition into mathematical terms:

FRa −
∑pn

i=1
MVi ≥ 0 (14)

The generic investor, in fact, will benefit most from the condition of equivalence (or
at most a majority) between the available financial resources and the sum of the market
values of the individual properties.

The last hard constraint of the model is, instead, represented by the non-negativity
of the solutions and translated into algebraic terms in Eq. (15):

vi ∈ I+0 = {z ∈ R �′ 0 ≤ z ≤ ε} (15)

4.3 Algorithm of the Model

The binary variable x represents the i-th property and assumes a value of “1” if the
property is admitted to the portfolio, on the other hand it assumes a value of “0” if
the property is not included in the portfolio. The asset allocation model algorithm is
summarized in Table 1.
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Table 1. Algorithm of the proposed asset allocation model

Type Mathematical function Description

Variable xi = {0; 1} Binary variable

Goal ∑
i

�IYi · wi · xi = MAX Maximization of the variation
in the initial yield of the i-th
property with respect to the
average value of the
municipal trade area

Hard constraints FRa − ∑
i
MVi · xi ≥ 0 Budget optimization

vi ∈ I+0 = {
z ∈ R �′ 0 ≤ z ≤ ε

}
Non-negativity of the
solutions

Soft constraints |pn − pne| ≥ 0 Optimization of the number
of properties in the portfolio∣∣∣∣∣

∑
i

σi · wi · xi − MIN {σi}
∣∣∣∣∣ ≥ 0

Preference for stable yielding
real estate markets

∣∣∣∣∣
∑
i
Yaga,i · wi · xi − MAX

{
Yaga

}∣∣∣∣∣ ≥ 0
Maximization of the average
return

∑
i,j

∣∣ci,j∣∣ · wi · wj · xi · xj ≥ 0 Preference of properties
belonging to poorly
correlated real estate markets∣∣∣∣∣

∑
i

σD,i · wi · xi − MIN
{
σD,i

}∣∣∣∣∣ ≥ 0
Preference of low volatile real
estate markets

∣∣∣∣∣
∑
i
Da,i · wi · xi − MAX

{
Da,i

}∣∣∣∣∣ ≥ 0
Preference of dynamic real
estate markets

5 Conclusions

Italian real estate assets attract local and foreign capital, often conveyed in indirect
investment instruments such as real estate funds. However, the identification of the most
appropriate asset classes, in terms of risk and target return depending on the investor
profile, is a complex issue. From an economic point of view, in fact, the structure of real
estate funds gets revenues from the investment strategies adopted. The composition of
an optimal real estate portfolio, therefore, allows the implementation of performance of
both the portfolio and the real estate fund that owns it.

This research is part of the framework outlined by defining an asset allocation model
capable ofmaximizing the expected return andminimizing the risks incurred by a generic
institutional investor interested in core and core plus investments for the available finan-
cial resources. The application of the computational logic of goal programming made
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it possible to develop a decision support model that the investor will have to face when
identifying the optimal combination of different types of properties in the real estate
portfolio. The translation into soft and hard mathematical constraints of the main risk
factors influencing the optimal performance of the portfolio provided transparency and
objectivity to the process. The potentialities of the proposed model is the flexibility of
being applied for different size of the sample of potential properties in the available
portfolio and in any geographical context represents an advantage for public and private
investors.

Future insights may concern the efficacy test of the model by applying the algorithm
in a real case study. In particular, the lack of georeferenced system can be improved by
including GIS tools for modelling the spatial dynamics which affect the decisions of
both public and private investors can be an interesting and useful development.

References

1. Agenzia del Demanio Open Data. https://dati.agenziademanio.it/#/consistenzaevalore.
Accessed 4 Dec 2020

2. Morano, P., Tajani, F., Anelli, D.: Urban planning decisions: an evaluation support model
for natural soil surface saving policies and the enhancement of properties in disuse. Property
Manag. (2020)

3. Locurcio, M., Tajani, F., Morano, P., Anelli, D.: A multi-criteria decision analysis for the
assessment of the real estate credit risks. In: Morano, P., Oppio, A., Rosato, P., Sdino, L.,
Tajani, F. (eds.) Appraisal and Valuation. GET, pp. 327–337. Springer, Cham (2021). https://
doi.org/10.1007/978-3-030-49579-4_22

4. Novara, A.: La valorizzazione dei beni pubblici: nuove forme di concessione e strumenti per
la valorizzazione. Doctoral dissertation, Politecnico di Torino (2015)

5. Calabrò, F., Della Spina, L.: The public-private partnership for the enhancement of unused
public buildings: an experimentalmodel of economic feasibility project. Sustainability 11(20),
5662 (2019)

6. Morano, P., Guarini, M.R., Tajani, F., Anelli, D.: Sustainable redevelopment: the cost-revenue
analysis to support the urban planning decisions. In: Gervasi, O., et al. (eds.) ICCSA 2020.
LNCS, vol. 12251, pp. 968–980. Springer, Cham (2020). https://doi.org/10.1007/978-3-030-
58808-3_69

7. Ital Papini Investimenti, Report Investimenti Q3 (2020)
8. Capilupi, S.: I fondi immobiliari. La leva fiscale per far ripartire il mercato immobiliare, I

quaderni dell’Osservatorio dell’Agenzia delle Entrate (2014)
9. Gabrielli, L., Giuffrida, S., Trovato, M.R.: Functions and perspectives of public real estate in

the urban policies: the sustainable development plan of Syracuse. In: Gervasi, O., et al. (eds.)
ICCSA 2016. LNCS, vol. 9789, pp. 13–28. Springer, Cham (2016). https://doi.org/10.1007/
978-3-319-42089-9_2

10. Scenari Immobiliari, Aggiornamento Rapporto 2020- I fondi immobiliari in Italia e all’estero,
3 December 2020

11. Gupta, A., Newell, G.: A real estate portfolio management risk assessment framework for
nonlisted real estate funds in India. Property Manag. (2020)

12. Hoesli, M.E.R., Morri, G.: Investimento immobiliare: mercato, valutazione, rischio e
portafogli. Ulrico Hoepli (2010)

13. Darst, D.M.: The Art of Asset Allocation: Asset Allocation Principles and Investment
Strategies for Any Market. McGraw Hill Professional (2003)

https://dati.agenziademanio.it/%23/consistenzaevalore
https://doi.org/10.1007/978-3-030-49579-4_22
https://doi.org/10.1007/978-3-030-58808-3_69
https://doi.org/10.1007/978-3-319-42089-9_2


An Optimization Model for Supporting the Property Asset Allocation 275

14. Manganelli, B.: Real Estate Investing: Market Analysis, Valuation Techniques, and Risk
Management. Springer, Heidelberg (2014)

15. Detemple, J.: Portfolio selection: a review. J. Optim. Theory Appl. 161(1), 1–21 (2014)
16. Braga, M.D.: Methods and tools for portfolio selection. In: Basile, I., Ferrari, P. (eds.) Asset

Management and Institutional Investors, pp. 173–201. Springer, Cham (2016). https://doi.
org/10.1007/978-3-319-32796-9_5

17. McIntosh, W., Fitzgerald, M., Kirk, J.: Non-traditional property types: part of a diversified
real estate portfolio? J. Portfolio Manag. 43(6), 62–72 (2017)

18. Akbar, R.: The optimal allocation for capital preservation: an evidence australian portfolio.
DeReMa (Dev. Res. Manag.): Jurnal Manajemen 13(1), 110 (2018)

19. Ekemode, B.G., Olaleye, A.: Asset allocation decision-making practices of institutional real
estate funds in a developing economy. Property Manag. (2019)

20. Manganelli, B., Tajani, F.: Come le variabili macroeconomiche influenzano il mercato
immobiliare italiano. Rivista del Consulente Tecnico 3, 21–37 (2010)

21. Candelon, B., Fuerst, F., Hasse, J.B.: Diversification Potential in Real estate portfolios,
Working Paper Series No. 2020-5, University of Cambridge, Real Estate Research Centre
(2020)

22. Fogler, H.R.: 20% in real estate: can theory justify it? J. Portfolio Manag. Winter 6–13 (1984)
23. Webb, J.R., Rubens, J.H.: How much in real estate? A surprising answer. J. Portfolio Manag.

13(3), 10–14 (1987)
24. Webb, J.R., Curcio, R.J., Rubens, J.H.: Diversification gains from including real estate in

mixed-asset portfolios. Decis. Sci. 19(2), 434–452 (1988)
25. Hoesli, M., MacGregor, B.D.: Property Investment. Longman, Harlow (2000)
26. Lee, S.L.: When does direct real estate improve portfolio performance? Working Papers in

Real Estate & Planning No. 17-03. University of Reading, Reading, October (2004)
27. Clayton, J.: PREA Plan Sponsor Research Report. Pension Real Estate Association, Hartford

(2007)
28. Morgan, J.P.: TheAlternativeAsset Survey 2007. JPMorganAssetManagement, Luxembourg

(2007)
29. Andonov, A., Kok, N., Eichholtz, P.: A global perspective on pension fund investments in real

estate. J. Portf. Manag. 39, 32–42 (2013)
30. Seiler, M.J., Webb, J.R., Myer, F.C.N.: Diversification issues in real estate investment. J. Real

Estate Lit. 7, 163–179 (1999)
31. Hoesli, M., Lekander, J., Witkiewicz, W.: International evidence on real estate as a portfolio

diversifier, working paper. University of Massachusetts, Boston (2002)
32. Rosen, K.T.: Real estate investment trusts: a safe haven in volatile financial markets, Lend

Lease Rosen Real Estate Securities. LLC, Berkeley (2001)
33. Feldman, B.: Investment Policy for Securitized and Direct Real Estate. Ibbotson Associates,

Chicago (2003)
34. Keng, T.Y.: The role of international property trusts in Australian mixed-asset portfolios.

In: Proceedings of Tenth Annual Conference of Pacific Rim Real Estate Society, Bangkok,
Thailand (2004)

35. Ramushu, H.T.: The investigation of the role of real estate in a mixed-asset portfolio within
the South African pension fund industry (2006). http://hdl.handle.net/10539/1668. Accessed
13 Feb 2020

36. Reddy, W.: Determining the current optimal allocation to property: a study of Australian fund
managers. In: 18th Annual Pacific-Rim Real Estate Society (PRRES) Conference, Adelaide,
Australia (2012)

37. Falk, J.: Direct and indirect real estate in a mixed-asset portfolio - is direct or indirect prefer-
able? M.Sc. research thesis submitted to the Department of Real Estate and Construction
Management, Stockholm, Sweden (2012)

https://doi.org/10.1007/978-3-319-32796-9_5
http://hdl.handle.net/10539/1668


276 F. Tajani et al.

38. Pagliari, J.L.: Another take on real estate’s role in mixed-asset portfolio allocations. Real
Estate Econ. 45, 75–132 (2017)

39. Delfim, J.C., Hoesli,M.: Real estate inmixed-asset portfolios for various investment horizons.
J. Portfolio Manag. 45(7), 141–158 (2019)

40. Amédée-Manesme, C.O., Baroni, M., Barthélémy, F., Des Rosiers, F.: Market heterogeneity,
investment risk and portfolio allocation. Int. J. Housing Markets Anal. (2019)

41. Lizieri, C.: After the fall: real estate in the mixed-asset portfolio in the aftermath of the global
financial crisis. J. Portfolio Manag. 39(5), 43–59 (2013)

42. Morri, G., Parri, E.: US REITs capital structure determinants and financial economic crisis
effects. J. Property Investment Finan. (2017)

43. Kandakoglu, M.,Walther, G., Amor, S.B.: The use of multi-criteria decision-making methods
in project portfolio selection: a literature review and future research directions (2020)

44. Man Hui, E.C., Fai Lau, O.M., Lo, K.K.: A fuzzy decision-making approach for portfolio
management with direct real estate investment. Int. J. Strateg. Prop. Manag. 13(2), 191–204
(2009)

45. Deep, K., Singh, K.P., Kansal, M.L., Mohan, C.: A fuzzy interactive approach for optimal
portfolio management. Opsearch 46(1), 69–88 (2009)

46. Smimou, K.: International portfolio choice and political instability risk: a multi-objective
approach. Eur. J. Oper. Res. 234(2), 546–560 (2014)

47. Xidonas, P., Mavrotas, G.: Multiobjective portfolio optimization with non-convex policy
constraints: evidence from the Eurostoxx 50. Eur. J. Finan. 20(11), 957–977 (2014)

48. Metaxiotis, K., Liagkouras, K.: Multiobjective evolutionary algorithms for portfolio man-
agement: a comprehensive literature review. Expert Syst. Appl. 39(14), 11685–11698
(2012)

49. Juszczuk, P., Kaliszewski, I., Miroforidis, J.: Trade-off guided search for approximate Pareto
optimal portfolios. Multiple Criteria Decis. Making 12, 49–59 (2017)

50. Jayasekara, P.L., Adelgren, N., Wiecek, M.M.: On convex multiobjective programs with
application to portfolio optimization. J. Multi-criteria Decis. Anal. 27(3–4), 189–202 (2020)

51. Peralta,G., Zareei,A.:Anetwork approach to portfolio selection. J. Empir. Finan. 38, 157–180
(2016)

52. Clemente, G.P., Grassi, R., Hitaj, A.: Asset allocation: new evidence through network
approaches. Ann. Oper. Res. 299(1–2), 61–80 (2019). https://doi.org/10.1007/s10479-019-
03136-y

https://doi.org/10.1007/s10479-019-03136-y

	Preface
	Welcome Message from the Organizers
	Organization
	Contents – Part VI
	International Workshop on Digital Transformation and Smart City (DIGISMART 2021)
	Analysis of Regional Imbalances in Italy Based on Cluster Analysis
	1 Introduction
	1.1 Description of the Indicators
	1.2 Factor Analysis

	2 Territorial Cluster Analysis
	3 Conclusion
	References

	New Smart Mobility Applications: Preliminary Findings on a Pilot Study in the Municipality of Artena
	1 Introduction
	1.1 Smart Urban Mobility Management (SUMMa) Project

	2 Travel Demand Forecasting Model
	3 Framework of the Study Area
	3.1 Framework of the Territory, Infrastructures, Economy and Population of Artena
	3.2 Preliminary Traffic Flow Analysis

	4 Traffic Modeling
	4.1 Zoning and Road Network Structure
	4.2 O/D Matrix Evaluation

	5 Preliminary Results: Traffic Flows Evaluation
	6 Conclusion
	References

	International Workshop on Econometrics and Multidimensional Evaluation in Urban Environment (EMEUE 2021)
	The Benefit Transfer Method for the Economic Evaluation of Urban Forests
	1 Introduction
	2 Work Aim
	3 Materials and Methods
	3.1 Literature Analysis
	3.2 Meta-analysis Variables
	3.3 Meta-regression Model

	4 Benefit Transfer Function for Urban Forests
	4.1 Application of the Transfer Function to a Case-Study

	5 Conclusions
	References

	The Effects of Covid-19 Pandemic on the Housing Market: A Case Study in Rome (Italy)
	1 Introduction
	2 Aim
	3 Case Study
	3.1 The Housing Market of the City of Rome
	3.2 Variables of the Model

	4 Methodology
	5 Phase I: Implementation of the Econometric Technique to the Data Referring to the Second Half of 2019 (Ante Covid-19)
	6 Phase II: Implementation of the Econometric Technique to Data Referring to the First Half of 2021 (in Itinere Covid-19)
	7 Comparison of the Outcomes of the Two Phases
	8 Conclusions
	References

	The Contribution of the Most Influencing Factors on the Housing Rents: An Analysis in the City of Milan (Italy)
	1 Introduction
	2 Aim
	3 Case Study
	3.1 Variables

	4 Method
	5 Application of the Method to the Case Study
	5.1 Interpretation of the Results

	6 Conclusions
	References

	The Paradox of Fiscal Inequality in Italy: Exploratory Analyses on Property Tax Rates
	1 Introduction
	2 Methodological Approach
	3 Study Areas and Data Samples
	4 Results
	4.1 Cadastral Values and Fiscal Inequality Indicators
	4.2 Regression Analyses Results

	5 Conclusion
	References

	The Financial Costs in Energy Efficient District. Alternative Scenarios from the Demo Sites of the CITyFiED Program
	1 Introduction
	2 The European Programs of ‘My Smart City District’
	3 The CITyFiED Program
	3.1 Soma (Turkey)
	3.2 Laguna de Duero (Spain)
	3.3 Lund, Sweden

	4 Scenarios of Economic Feasibility in the Demo Sites of Soma and Laguna de Duero
	4.1 Alternative Scenarios of Economic Analysis in the Demo Site of Soma
	4.2 Alternative Scenarios of Economic Analysis in the Demo Site of Laguna de Duero

	5 Conclusions
	References

	Inclusive Strategic Programming: Methodological Aspects of the Case Study of the Jonian Valleys of Peloritani (Sicily, Italy)
	1 Introduction
	2 Methods
	2.1 Towards an Active Citizenship Education and Youth Entrepreneurship in the Strategic Programs Processes
	2.2 Decision-Making Logics in Strategic Planning: The Role of Evaluations
	2.3 The Phases of Strategic Programming

	3 Conclusion
	References

	New Housing Preferences in the COVID-19 Era: A Best-to-Worst Scaling Experiment
	1 Introduction
	2 The Effects of the Pandemic on the Housing Dimension
	3 Best Worst Scaling
	4 Methodological Approach
	5 Preliminary Results
	6 Conclusions
	References

	An Analysis of the Methods Applied for the Assessment of the Market Value of Residential Properties in Italian Judicial Procedures
	1 Introduction
	2 Aim
	3 Assessment Approaches
	4 Case Study
	5 Conclusions
	References 

	Integrated Statistical Data for Planning Social Housing in the City of Taranto
	1 Introduction
	1.1 Contemporary Social Housing Demand

	2 Identifying Indicators of Housing Difficulty
	2.1 Introduction
	2.2 The Total Fuzzy and Relative Method
	2.3 The TFR Application

	3 Identification of Cluster of Degraded Areas in the City of Taranto
	3.1 The SATScan Model
	3.2 Identification of Housing Difficulty Clusters

	4 Concluding Remarks
	References

	Reconstruction as an Opportunity to Promote Local Self-sustainable Development of Shrinking Territories in Seismic Inner Areas in Central Italy
	1 Seismic Inner Areas in Central Italy: First Elements of Analysis
	2 Infrastructure and Mobility: Evaluation of Accessibility in the Inner Areas of 2016
	3 Pilot Area Alto Maceratese: A Possible Case Study
	4 Post-earthquake Criticalities in the Marche’s Infrastructural Framework: First Assessments and Opportunities
	4.1 Development Goals for the Secondary Road Network
	4.2 Development Goals for the Primary Road Network

	5 Resilience Infrastructures and Lifelines for a Territorial Safety Project
	6 Conclusions and Working Trajectories
	References

	Urban Regeneration Processes and Social Impact: A Literature Review to Explore the Role of Evaluation
	1 Introduction
	2 Material and Methods
	2.1 Data Collection
	2.2 Literature Review Construction
	2.3 Bibliometric Maps Generation

	3 Results
	3.1 Literature Review
	3.2 Bibliometric Maps

	4 Discussion and Conclusion
	References

	Using Artificial Neural Networks to Uncover Real Estate Market Transparency: The Market Value
	1 Introduction and Background
	1.1 Comparison
	1.2 Market Transparency
	1.3 The Italian Real Estate Market
	1.4 Aim of the Research

	2 Method
	3 Creating the Web Crawler
	4 Developing a Neural Network
	4.1 Training of the Network
	4.2 ANN as a Forecasting Tool
	4.3 Testing the Neural Network

	5 Results, Discussion and Conclusion
	References

	Creative Ecosystem Services: Valuing Benefits of Innovative Cultural Networks
	1 Introduction
	2 Materials and Methods
	2.1 Knowledge Phase
	2.2 Design (I)
	2.3 Design (II)
	2.4 Choice Phase

	3 Results
	4 Discussion and Conclusions
	References

	Ecosystem Services and Land Take. A Composite Indicator for the Assessment of Sustainable Urban Projects
	1 Introduction
	2 Work Aim
	3 Indicator Systems for Assessing Sustainability
	4 Evaluation Protocol for a Composite Environmental-Economic Indicator Construction
	4.1 Data Collection Ex-ante Intervention on Urban Area
	4.2 Assessment of Eco-systemic Impacts Ex-post Urban Project
	4.3 Implementation of the BoD Approach for the Construction of the Composite Indicator
	4.4 Weighting
	4.5 Environmental-Economic Composite Indicator

	5 Conclusions
	References

	Building Industry and Energy Efficiency: A Review of Three Major Issues at Stake
	1 Introduction
	2 Three Major Issues at Stake
	2.1 Does the Large Swing in Price Premiums for Building Energy Efficiency Undermine Stakeholders’ Confidence?
	2.2 Building Industry and Retrofit: Should We Worry About a Cost Premium?
	2.3 Do We Need Tailored Evaluation Methodologies for Energy-Efficient Building Portfolios?

	3 Conclusions
	References

	An Evaluation Model for the Optimization of Property Sales in Auction Markets
	1 Introduction
	2 Aim
	3 The Model
	4 Application of the Model
	5 Conclusions
	References

	Urban Transformation Interventions: A Decision Support Model for a Fair Rent Gap Recapture
	1 Introduction
	2 Aim of the Work
	3 Negotiating Tools Aimed at a Fair Urban Rent Recapture for Financing the Public City
	4 The Model
	5 Conclusions
	References

	An Optimization Model for Supporting the Property Asset Allocation Decision-Making Process
	1 Introduction
	2 Aim of the Work
	3 Background
	4 The Model
	4.1 Soft Constraint
	4.2 Hard Constraint
	4.3 Algorithm of the Model

	5 Conclusions
	References

	The Risks Assessment in the Project Financing Initiative for the Cemetery Expansion Intervention in a Small Town in Southern Italy
	1 Introduction
	2 Aim
	3 The Risks Assessment
	4 Case Study
	4.1 Description of the Cemetery Expansion and Management Project
	4.2 The PF Procedure

	5 The Risks Matrix
	6 Conclusions
	References

	A Citizen-Led Spatial Information System for Collaborative (Post-)pandemic Urban Strategies: The Ponticelli Experience, Naples (Italy)
	1 Introduction
	1.1 Mutualism and the (Post-)pandemic City
	1.2 Socio-Technical Systems, ICTs and Crowd-Sourcing
	1.3 Research Questions

	2 Materials and Methods
	3 The Case-Study
	4 Results
	5 Discussion and Conclusions
	References

	The Knowledge Phase of the Strategic Programming: The Case Study of the Jonian Valleys of Peloritani (Sicily, Italy)
	1 Introduction
	2 The Territorial System
	2.1 Overview of the Area
	2.2 Socio-Economic Profiling
	2.3 Atlas of Natural and Cultural Resources
	2.4 Local Planning and European Financing

	3 Conclusion
	References

	International Workshop on Transformational Urban Mobility: Challenges and Opportunities During and Post COVID Era (FURTHER 2021)
	Developing Flexible Mobility On-Demand in the Era of Mobility as a Service: An Overview of the Italian Context Before and After Pandemic
	1 Introduction
	1.1 The Evolution of MaaS in the Pandemic Era
	1.2 The Growth of the DRT Service in Europe

	2 Methodology
	3 Results
	4 Discussions and Conclusions
	References

	Factors Influencing Public Transport Demand in Sicily During COVID-19 Era: A Study of Commuters’ Travel and Mode Choice Behaviors
	1 Introduction
	2 Background
	2.1 PT Characteristics in Sicily Prior to the COVID-19 Outbreak
	2.2 The COVID-19 Pandemic Timeline in Italy
	2.3 The PT Recommendations Issued by the Italian Government

	3 Methodology
	3.1 Study Area and Sample
	3.2 Questionnaire Survey
	3.3 Data Analysis

	4 Results and Discussion
	4.1 PT Commuters’ Profile and Demand Trends
	4.2 Acceptance Rates of National PT Recommendations
	4.3 Clustering of PT Commuters

	5 Conclusion
	References

	Standard Cost of Local Public Transport in the Post-COVID-19 Era: The Italian Case
	1 Introduction
	2 Mobility During the COVID 19 Outbreak: Public Transport Trend – The Italian Case
	3 Materials and Methods
	3.1 Local Public Transport (LPT)
	3.2 Standard Cost for LPT According to Italian Law
	3.3 The Management Cost of LPT During the COVID-19 Outbreak

	4 Results
	4.1 Local Public Transport in Sicily (Italy)
	4.2 Questionnaire Through Google Surveys
	4.3 The Cost Increase of the Public Road Transport in Sicily the Post COVID-19 Period

	5 Discussion and Conclusions
	References

	COVID-19’s Effects over E-commerce: A Preliminary Statistical Assessment for Some European Countries
	1 Introduction
	2 Methodology
	2.1 Case Study Area Description
	2.2 Variables Selection

	3 Results
	4 Discussion and Conclusion
	References

	The Impact of COVID-19 Pandemic on the Perception of Public Transportation Users in Amman (Jordan)
	1 Introduction
	1.1 The Spread of Transportation Modes in Jordan Before the Pandemic

	2 Methodology
	2.1 Design and Data Collection Procedure
	2.2 Measurements
	2.3 Sample Size
	2.4 Statistical Analysis

	3 Results
	4 Conclusion
	References

	International Workshop on Geodesign in Decision Making: Meta Planning and Collaborative Design for Sustainable and Inclusive Development (GDM 2021)
	Landscape Information Modelling to Improve Feedback in the Geodesign International Collaboration for Carbon Credit Enhancement in Metropolitan Regions – The Case Study of Fortaleza, Brazil
	1 Introduction
	1.1 Geodesign for a Global Green Design
	1.2 Urbanization for Preservation: Green Infrastructure and Nature Based Solutions for a Sustainable Sprawl
	1.3 Landscape Information Modelling (LIM) and Geodesign: Shared Benefits for the Global Metropolitan Green Through Parametric Modelling

	2 Methodology
	2.1 Reading Enrichment and Definition of the Planning Concept
	2.2 Division of the Metropolitan Region into Landscape Units (LU)
	2.3 Selection of Samples for Each Landscape Unit
	2.4 Proposition of Innovative Solutions
	2.5 Design for Expansion of CC Through Conservation, Expansion, and Creation of Green Areas
	2.6 Evaluation of Carbon Credit Enhancement for Design Feedback

	3 Results
	3.1 Percentage of Carbon Credit Enhancement for the Traditional and Early Adapter Scenarios for 2035 and 2050
	3.2 Design Parameters for Enhancement of Green Areas Thorough Conservation, Expansion or Creation
	3.3 Parameters for Latter Landscape Information Modelling Application

	4 Conclusions
	References

	Decision Making and Geodesign: A Collaborative Territorial Planning Proposal for the Metropolitan Region of Belém, Pará, Brazil
	1 Introduction
	2 Geographic Location
	3 Tools and Methods
	3.1 Day 1 – Enrichment of Reading and Creation of Notes
	3.2 Day 2 – Creation of Proposals with the Continuation of the Existing Planning
	3.3 Day 3 – Creation of Proposal with Some Innovations
	3.4 Day 4 – Creation of Proposal with Many Innovations and Voting

	4 Results
	4.1 Workshop de Geodesign: Propostas de Intervenções Urbanísticas Para a RMB Em 2035 E 2050
	4.2 Trees for Metropolitan Region of Belém, Pará, Brazil
	4.3 Final Form on the GEODESIGN Brazil Workshop: Trees for Metropolitan Regions

	5 Closing Remarks
	References

	Geodesign Applied to Propositional Scenarios of Medium and Long-Term Sustainable Projects for Rio de Janeiro Metropolitan Region, Brazil
	1 Geodesign and Volunteered Geographic Information in the Perception and Collaborative Construction of the Urban Space
	2 The Dynamics of the Workshop in the Light of Geodesign: Processes and Procedures
	3 Results and Discussion: Analysis of the Impacts of Proposed Projects Against the Sustainable Development Goals (SDGs)
	4 Conclusions
	References

	Geodesign Using GISColab Platform: SDI Consumed by WMS and WFS & WPS Protocols in Transformative-Learning Actions in Planning
	1 Introduction - Contemporary Participatory Planning Based on Geodesign and the Emergency of GISColab
	2 Methodology - The Proposal of GISColab
	3 Two Case Studies Conducted in GISColab: With WFS, WMS and WPS Support
	3.1 Brazilian Geodesign: Trees for Metropolitan Regions
	3.2 Participatory Budgeting: Sharing Decisions in City Planning

	4 Results and Conclusions
	References

	Geodesign Brazil: Trees for the Metropolitan Area of São Paulo
	1 Introduction
	2 Material and Methods
	2.1 Reading Enrichment
	2.2 Non-adopter (2035 and 2050)
	2.3 Late-Adopter (2035 and 2050)
	2.4 Early Adopters (2035 and 2050)

	3 Conclusion
	References

	The Potential of Geodesign for the Optimization of Land Use in the Perspective of Sustainability: Case Study of the Metropolitan Region of Campinas
	1 Introduction
	2 Methodology
	2.1 Area Characterization
	2.2 Preparatory Stage of the Workshop

	3 Development and Analysis
	3.1 Representation Models
	3.2 Processes Models
	3.3 Impact Models
	3.4 The Workshop: Co-creation of Ideas

	4 Conclusions and Discussions
	References

	Using Geodesign to Plan the Future of Macapa Metropolitan Region, State of Amapa, Brazil: A Support to Expanding Collaborative Technical Performance
	1 Introduction
	2 Case Study MACAPÁ Metropolitan Area
	3 Workshop: Tools and Methods
	3.1 Day 1 – Reading Enrichment and Note Creation
	3.2 Day 2 – Creation of Proposals – Without Innovations, “Non-Adopter”
	3.3 Day 3 – Creation of Proposals with Some Innovations, “Late-Adopter”
	3.4 Day 4 – Creation of Proposal with Many Innovations and Voting, “Early-Adopter”

	4 Results
	5 Closing Remarks
	References

	Asynchronous Mode in the Webgis: A Challenge to Ensure Greater Popular Participation
	1 Introduction: The Collaborative Design and the Popular Participation in Post-pandemic City Planning
	2 GEODESIGN: The Urban Planning Complexity and the Importance of the Citizen Collaboration and Participation
	3 GISCOLAB: Webgis, Planning Support System (PSS) and Metaplanning for Citizen Collaboration and Participation
	4 Geodesign Brasil Project: RM-Recife
	5 Asynchronous Mode: The RM-Recife Case Study
	6 Conclusions and Discussions: Challenges to Expand Collaboration and Popular Participation in Urban Planning
	References

	11th International Workshop on Future Computing System Technologies and Applications (FiSTA 2021)
	Deep Fake Recognition in Tweets Using Text Augmentation, Word Embeddings and Deep Learning
	1 Introduction
	2 Methods
	2.1 Problem Definition
	2.2 Text Preprocessing
	2.3 Dataset Augmentation
	2.4 Vector Representation
	2.5 Dense Neural Network
	2.6 Convolutional Network
	2.7 Recurrent Neural Network and Gated Recurrent Unit
	2.8 Hierarchical Attention Network
	2.9 Network Training Optimization

	3 Dataset and Results
	3.1 Dataset and Exploratory Analysis
	3.2 Evaluation of Performance
	3.3 Settings
	3.4 Results

	4 Conclusions
	References

	Development of an RL-Based Mechanism to Augment Computation Offloading in Edge Computing
	1 Introduction
	2 Related Work
	3 System Organization and Experiment Environment
	4 Computation Offloading Broker
	4.1 The Computation Model and Deep Reinforcement Learning
	4.2 Actor-Critic
	4.3 Deep Deterministic Policy Gradient (DDPG)

	5 Simulation Results and Observations
	5.1 Simulation Setting
	5.2 Simulation Results
	5.3 Discussion of Results

	6 Conclusion and Future Work
	References

	An Initial Assessment of a Chatbot for Rumination-Focused Cognitive Behavioral Therapy (RFCBT) in College Students
	1 Introduction
	2 Background
	2.1 RFCBT
	2.2 PHQ-4
	2.3 Rumination Test

	3 Rumi
	4 Related Works
	4.1 Woebot
	4.2 Owlie

	5 Methodology
	6 Experiment
	6.1 Goal Section
	6.2 Planning
	6.3 Operation
	6.4 Execution
	6.5 Data Validation

	7 Results and Discussion
	7.1 Rumination Test
	7.2 PHQ-4 Test

	8 Threats of Validity
	9 Conclusions
	9.1 Future Works

	References

	Price Forecasting with Deep Learning in Business to Consumer Markets
	1 Introduction
	2 Research Questions
	3 Literature Review
	4 Proposed Methodology
	4.1 Daily Web Crawling
	4.2 Preprocessing
	4.3 Technical Indicator Calculation
	4.4 Discrete Wavelet Transform
	4.5 Autoencoder
	4.6 LSTM Forecaster

	5 Evaluation
	5.1 Data Set
	5.2 Experimental Design
	5.3 Experimental Results

	6 Prototype Application
	7 Experimental Study
	8 Conclusion and Future Work
	References

	Modeling and Verification of Contactless Mobile Banking System in E-Banking Using SPIN
	1 Introduction
	2 Related Work
	3 Formal Modeling of C-MBS
	3.1 EFSM Model of C-MBS
	3.2 PROMELA Model of C-MBS

	4 Results and Discussion
	5 Conclusion and Future Work
	References

	International Workshop on Geographical Analysis, Urban Modeling, Spatial Statistics (GEOG-AND-MOD 2021)
	Earthquake Prediction Based on Combined Seismic and GPS Monitoring Data
	1 Introduction
	2 Basis of a Forecasting Method
	3 Modeling
	3.1 GPS Data Preprocessing
	3.2 Seismological Data Preprocessing
	3.3 Earthquake Forecast

	4 Conclusion
	References

	Survey of a Peruvian Archaeological Site Using LiDAR and Photogrammetry: A Contribution to the Study of the Chachapoya
	1 Introduction
	2 Materials and Methods
	3 Methodology of Image Analysis
	4 Results
	4.1 Infrastructure and Structures
	4.2 Site Anthropogeomorphology
	4.3 Additional Aspects

	5 Discussion: Interpreting Imperio Through Time
	6 Conclusion: LiDAR in Tropandean Cloudforests
	References

	Estimation of Hourly Salinity Concentrations Using an Artificial Neural Network
	1 Introduction
	2 Methods
	2.1 Study Area
	2.2 Neural Network Development
	2.3 Forecasting Salinity at BISCC4 Using the Trained Neural Network

	3 Results
	3.1 Training Phase
	3.2 Forecasting/Prediction Phase

	4 Conclusions
	References

	Tracing and Modeling of the COVID-19 Pandemic Infections in Poland Using Spatial Interactions Models
	1 Introduction
	1.1 COVID-19 Disease Description and Pandemic Tracking

	2 Pandemic COVID-19 in Poland in 2020
	3 Theoretical Foundations, Methods and Operationalization of Spatial Study in the Context of Pandemics
	3.1 Spatial Interaction Models as a Tool for Tracing Epidemic at the Regional Level
	3.2 Operationalization in the Context of Pandemics

	4 Tracing the Pandemic COVID-19 in Poland
	4.1 Modeling and Simulation Infection by Counties
	4.2 Modeling COVID-19 Based on Spatial Interactions

	References

	On Sustainability of Urban Italian Mobility
	1 Introduction
	2 The Methodology: The Multiple Factor Analysis
	3 The Application
	3.1 The Data and the Variables
	3.2 The Results of the Application of the MFA

	4 Conclusions
	References

	A Remote Sensing and Geo-Statistical Approaches to Mapping Burn Areas in Apulia Region (Southern Italy)
	1 Introduction
	2 Material and Methods
	2.1 Remote Sensing and Fire Severity Assessment
	2.2 Spatial Autocorrelation Statistics

	3 Discussion and Results
	4 Conclusions
	References

	Soil Erosion and Land Degradation in Rural Environment: A Preliminary GIS and Remote-Sensed Approach
	1 Introduction
	2 Materials and Methods
	2.1 Monthly and Annual Erosion: RUSLE Model
	2.2 Persistent Erosion Map

	3 Results and Discussion
	4 Conclusion
	References

	A Remote Sensing Methodology to Assess the Abandoned Arable Land Using NDVI Index in Basilicata Region
	1 Introduction
	2 Material and Methods
	2.1 Dataset and Instruments
	2.2 Study Area

	3 Discussion and Results
	4 Conclusions
	References

	Assessment and Monitoring of Soil Erosion Risk and Land Degradation in Arable Land Combining Remote Sensing Methodologies and RUSLE Factors
	1 Introduction
	2 Study Area
	3 Dataset
	4 Methodology
	5 Result and Discussion
	6 Conclusion
	References

	Author Index



