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Abstract. Choosing a tenant is a key issue in the housing rental market. Knowing, a priori, whether a tenant will pay the 
rent on time, be able to hold a good relationship with the neighbors or take care of the property (i.e. whether s/he will be 
a “good” tenant) is not a simple endeavor. It is crucial, however, as it can help save time, money and conflicts that can end 
up in court. This study aims to address this issue, through the integrated use of cognitive maps and the Decision EXpert 
(DEX) technique. Grounded on a constructivist logic, the study brought together a panel of experts with experience and 
knowledge in the residential rental market, in order to identify and articulate the criteria to be taken into account in the 
classification and selection of tenants. The results achieved show that the integration of these two methodologies (i.e. cog-
nitive maps and DEX) can help increase our understanding of the decision problem at hand, and lead to more informed 
and potentially better tenant choices. Advantages and limitations of the framework are also discussed.

Keywords: decision making, real estate market, classification and selection of tenants, cognitive maps, decision EXpert 
(DEX).

Introduction

The recent economic crisis significantly affected Europe, 
driving down almost all economic activities; and the real 
estate industry was no exception. This is of relevance, 
because the real estate market not only has an undeni-
able importance for economic development, but is also 
a cornerstone of other economic activities: the real es-
tate market provides shelter to other domestic services 
(Goodhart & Hofmann, 2007). Although signs of recov-
ery from the crisis are beginning to emerge, the unique 
characteristics of the conjuncture it created in the real 
estate market cannot be overlooked, namely: a lack of li-
quidity; heterogeneity of assets; and decreasing sales in 
almost all segments of the real estate industry (Cheng, 
Lin, & Liu, 2008; Lin & Liu, 2008; Cirman, Pahor, & Ver-
bic, 2015). In the residential rental market, in particular, 
understanding these unique characteristics is important 
to ensure minimum rent/price volatility, regardless of the 
economic conjuncture.

In practical terms, the source of income of a rented 
house is the tenant. As such, it is a major concern for the 
landlord to ensure that s/he should choose the best pos-
sible option available (i.e. a tenant who pays the rent in 
full, on time, and takes care of the property). This is not 
an easy endeavor, however. Knowing, a priori, whether 
someone will be a “good” tenant is very difficult, due to 
asymmetric information. Indeed, it is typically only after 
the tenant actually lives in the property that this asymme-
try is reduced, and it is possible to know whether s/he was 
a “good” choice. Notwithstanding, decision support can be 
provided for landlords, in terms of tenant selection, before 
signing the rental contract, as is the aim of the current 
research. Grounded on a constructivist standpoint, and 
a process involving face-to-face meetings with an expert 
panel of landlords and real estate agents, this study aims 
to provide support for the classification and selection of 
tenants in the residential rental market.
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Due to the complexity and ill-structured nature of this 
decision problem, the methodology chosen relies on the 
combined used of the Strategic Options Development and 
Analysis (SODA) approach (Ackermann & Eden, 2001), 
which is based on cognitive mapping, and the Decision 
EXpert (DEX) technique (Bohanec & Rajkovic, 1999). 
The integrated use of these two operational research (OR) 
methods should allow the problem at hand (i.e. the clas-
sification of tenants in the residential rental market) to be 
structured and clarified, using the knowledge and expertise 
of the expert panel members to: (1) define and articulate 
the criteria to be taken into account in the selection and 
classification of tenants; (2) group the criteria by clusters 
and define aggregation rules; and (3) apply and validate 
the appraisal system created in a real-world context. By 
allowing for more informed and defensible decisions, we 
expect that the evaluation system proposed in this study 
can contribute to reducing conflicts between tenants and 
landlords in the residential rental market.

The remainder of the paper is organized as follows. 
The next section presents the literature review, so as to 
provide the framing of the study. Then, the theoretical 
background of the techniques applied is provided, fol-
lowed by the methodological procedures undertaken, the 
model created and the results obtained, highlighting new 
insights and practical implications. The final section con-
cludes the paper, highlighting the study’s contribution and 
limitations, and presenting avenues for future research.

1. Literature review

Although it is the foundation of almost all the other mar-
kets, the real estate market is quite distinct from other 
economic activities, in particular due to “the fact that its 
‘product’ is not portable” (Case, Goetzmann, & Rouwen-
horst, 2000, p. 2). Yet, as noted by Carter (2011, p. 159), 
“acquiring shelter is an economic activity in which virtually 
all members of society participate, either in the rental or 
owner-occupied markets”. This is true not only of individu-
als, but also organizations, such as firms, hospitals, police 
departments, government buildings and farms, among 
many others, that depend on the real estate market to 
physically exist. The real estate market is not only a basis 
for other economic activities, but also plays a decisive role 
in the world economy. As Poterba, Weil, and Shiller (1991, 
pp. 145-146) note, “house prices are of more than conver-
sational interest to economists. Owner-occupied housing 
accounts for a greater fraction of household net worth than 
corporate equity. […] Movements of real house prices have 
large effects on household wealth, and potentially on con-
sumer spending. High house prices relative to buildings costs 
also call forth increased construction activity and channel 
resources to the building sector”. The real estate market can 
thus impact people’s lives, families, companies, as well as 
banks (cf. Goodhart & Hofmann, 2007), and may arguably 
be considered the most important market of all.

In broad terms, the real estate market refers to the trad-
ing of real estate (Maier & Herath, 2009), and can assume 

three main forms: (1) commercial (e.g. warehouses and re-
tail stores); (2) industrial (e.g. factories, mines and farms); 
and (3) residential (e.g. undeveloped land, houses and town-
homes). Within the last form (i.e. residential), there are two 
options: sale and rent; and the decisions surrounding them 
are not always easy. Hjalmarsson, E. and Hjalmarsson, R. 
(2009, p. 215) note that “the buy versus rent decision is a 
very large one for most households, and may depend on many 
factors, not all of which are of a financial nature”. The focus 
in this study will be on the rental market.

Within this submarket, the tenant can plausibly be 
considered the most important stakeholder, because s/he: 
(1) serves as the property’s source of financial income; (2) 
interacts with other market players, such as landlords, oth-
er tenants and real estate agents; and (3) is the one respon-
sible for taking care of the rented property. It is easy to 
see, then, why tenant choices matter. No landlord wishes 
to bear the problems that a “bad” tenant can bring, in par-
ticular since the relationship between tenant and landlord 
is often expected to be long term. In fact, it begins before 
the contract is even signed, and continues through rents 
paid, services and upgrades, until the tenant leaves (Lars-
en & Sommervoll, 2009; Gbadegesin & Oletubo, 2013).

This long-term relationship can be seen as a good 
investment if it is with a “good” tenant  – it ensures the 
property is looked after, good relations are maintained, 
and substitution costs, such as search and contract reno-
vation costs, are avoided. These transaction costs suggest 
avoiding turnover is generally in the landlord’s best in-
terests. Contractual clauses aside, one of the best ways to 
accomplish this objective is to choose the “right” tenant 
(cf. Miceli & Sirmans, 1999). Indeed, it can be argued to 
be even more important than contractual clauses, because 
these take time to be drawn up, negotiated and agreed 
upon, and can be costly to enforce if disputes end up in 
court. Olawande (2011, p. 4) reinforces this view: “tenant 
selection is the most important aspect of successful property 
management. […] Most mistakes can be corrected; however, 
putting wrong tenant in possession can not only cost lots 
of money, but also endless frustration. [...] Without proper 
screening procedures, the agents and owners can find them-
selves stuck with potentially bad tenants”.

It is unsurprising, then, that this topic has attracted 
researchers’ attention. Indeed, there have been several 
contributions on this topic in the literature, from areas 
ranging from marketing, consumer behavior and psy-
chology to finance (Anikeeff, 1996; Chye, Chin, & Peng, 
2004; Burnaz & Topcu, 2011; Ju, Wenbin, & Bei, 2011; 
Baklouti, 2014), and using different methodologies. These 
studies have allowed several determinants able to predict 
a “good” tenant to be identified, namely: the tenant’s an-
nual income, credit access and psychological profile (cf. 
Olawande, 2011); as well as demographic factors such 
as: age, gender, social class, marital status, and number 
of dependents, among others (Jackson, Jones, & Balsmeir, 
1986; Yau & Davis, 1994; Olawande, 2011; Gbadegesin & 
Oletubo, 2013). Table 1 summarizes some of these studies, 
highlighting their contributions and limitations.
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The contributions presented in Table 1 are representa-
tive of the importance of the research topic at hand; but, 
as the table also shows, are not without their limitations. 
In particular, statistical data is required in most cases for a 
good selection and classification of tenants; and there are 
practical difficulties in defining evaluation criteria and the 
trade-offs among them. Thus, there appears to be room for 
further research into the field.

Taking into account the baseline convictions of the 
multiple criteria decision analysis (MCDA) approach (i.e. 
the interrelation between objective and subjective crite-
ria in the decision-making framework, learning through 
participation, and constructivism) (for deeper discussion, 
see Bana e Costa, Stewart, & Vansnick, 1997; Belton & 
Stewart, 2002), this study resorts to the combination of 
cognitive mapping and DEX to create a more complete 
and reliable evaluation system for the classification and 
selection of tenants, able to overcome some of the limita-
tions of the existing contributions.

2. Methodology

2.1. Background on cognitive mapping

As already pointed out, this study assumes the baseline 
convictions of the MCDA approach. According to Bana 
e Costa et al. (1997) and Belton and Stewart (2002), the 
decision-making process is usually divided into three stag-
es, namely: (1) the structuring phase, where the objective 
is to gather and shape the decision makers’ value judg-

ments and preferences in order to structure the decision 
problem at hand; (2) the evaluation phase, in which an 
evaluation model that represents the experts’ preferences 
is built; and (3) the recommendations phase, in which rec-
ommendations are provided based on the framework cre-
ated and the discussion underlying its development. One 
of the most common methods used during the structuring 
phase is SODA (Ackermann & Eden, 2001; Eden & Ack-
ermann, 2001), which is grounded on cognitive mapping 
and helps individuals to project and explain the way they 
see a decision problem (Shaw, Ackermann, & Eden, 2003; 
F. Ferreira, Jalali, Bento, Marques, & J. Ferreira, 2017a).

Lima (2003) refers to human cognitive process as a set 
of mental activities such as thinking, imagination, mem-
ory and problem solving, which occur differently from 
individual to individual, according the way these indi-
viduals perceive and interpret real-world phenomena and 
respective decision situations. This interpretation of real-
ity can be made explicit by cognitive mapping, which al-
lows cause-and-effect relationships between concepts to be 
identified and modeled (Eden, 1988; Kwahk & Kim, 1999; 
Ferreira, Jalali, Zavadskas, & Meidutė-Kavaliauskienė, 
2017b). This technique also allows for in-depth discus-
sion among different decision makers, generating large 
amounts of data and information on the decision situa-
tion at hand (Montibeller, Ackermann, Belton, & Ensslin, 
2008). As a problem-structuring methodology, cognitive 
mapping has been widely applied in different decision sce-
narios, and its main advantages result from its ability to 
help: (1) structure complex decision problems; (2) increase 

Table 1. Classification and selection methods: contributions and limitations

Authors Method Contribution / originality Limitations acknowledged by the author/s

Jackson et al. 
(1986)

Probit Analysis Classification of tenants based on their 
probability of being accepted or rejected for 
federally subsidized housing.

The specificity of the sample does not allow 
for the generalization of results.

Yau and Davis 
(1994)

Tenant Selection 
Decision Support 
System (TSDSS)

Uses multiple criteria analysis for the 
classification and selection of tenants for a 
shopping mall.

Model created for shopping mall tenants, 
requiring adaptations to be used by different 
decision makers and in different real estate 
contexts.

Aickelin and 
Dowsland 
(2002)

Enhanced Direct 
and Indirect 
Algorithm

Uses a model for classification of commercial 
tenants to solve a mall layout and tenant 
selection problem. 

Difficulty in defining the weights of the 
selected variables.

Furick (2006) Neural Networks Application of reports and credit scores to the 
residential real estate market in order to create a 
model that can forecast future tenant behavior.

The sample is not random and is centered 
on a specific apartment complex located in 
a specific city.

Zu, Wu and 
Wang (2010)

Extended Bayes 
Model

The weights of the attributes are changed in the 
Bayes model depending on their effect on the 
classification.

The model is used for clients (and not for 
tenants).

Olawande 
(2011)

Analytic 
Hierarchic 
Process (AHP)

Uses AHP to select tenants. The study is conducted in Nigeria, with 
criteria defined by a panel of Nigerian 
experts. As such, some of the criteria are 
related to cultural aspects, and the results 
cannot be extrapolated.

Gbadegesin 
and Oletubo 
(2013)

Hierarchical 
Cluster Analysis 
(HCA)

Uses HCA to determine which are the most 
important criteria in tenant selection and 
highlights the fact that one should take into 
account several criteria when selecting tenants.

The study is conducted in just one city, 
Ibdaban.
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understanding of decision situations; (3) manage large 
amounts of data; and (4) contribute to reduce the rate of 
omitted criteria in the decision-making framework (Bel-
ton & Stewart, 2002; Montibeller et al., 2008). As a result, 
“both transparency and understanding of the decision prob-
lem” are typically increased (F. Ferreira, Marques, Bento, J. 
Ferreira, & Jalali, 2015b, p. 2693).

In practical terms, a cognitive map consists of chains 
of concepts connected by arrows, which represent the 
cause-and-effect relationships between them (Eden & 
Ackermann, 2004). Figure 1 exemplifies part of a cogni-
tive map.

As shown in Figure 1, the arrows can present positive 
(+) or negative (–) signs, depending on the type of relation-
ship between concepts: “a positive relationship occurs when 
a change in a predecessor concept causes a similar change 
in the successor: an increase (decrease) in the first causes an 
increase (decrease) in second. With a negative relationship, 
an increase (decrease) in the predecessor causes a decrease 
(increase) in second” (Klein & Cooper, 1982, p. 64).

Although subjective in nature, such maps can be of 
great use in organizing and structuring complex decision 
problems, enabling different perspectives to be considered 
and harmonized based on discussion and exchange of ex-
periences among decision makers (for developments, see 
Belton & Stewart, 2002; Eden, 2004; Eden & Ackermann, 
2004; Montibeller et al., 2008 and F. Ferreira, Spahr, Sun-
derman, Banaitis, & J. Ferreira, 2017c).

2.2. The DEX approach

The second phase of the MCDA approach is the evalua-
tion phase. In this phase, after understanding and struc-
turing the decision problem, the experts’ value preferences 

are gathered to construct an evaluation model (Belton & 
Stewart, 2002). In this study, the model was built follow-
ing the procedures of the DEX technique (Bohanec & Ra-
jkovic, 1999), which uses qualitative attributes with dis-
crete scales that consist of words instead of numbers to 
sort choice alternatives. The technique thus allows for the 
combination of MCDA, expert systems, machine learn-
ing and fuzzy logics, holding great potential when deal-
ing with uncertain or missing data (Bohanec & Rajkovic, 
1999). Taskova, Stojanova, Bohanec, and Dzerpski (2007, 
p. 480) note that the DEX technique is “particularly suit-
able for a hierarchical decomposition of evaluation problems 
that require judgment and qualitative reasoning”.

Technically, DEX uses decision rules to obtain value 
functions (Bohanec, 2014), which are responsible for ag-
gregating combinations of lower-level attributes (i.e. Xi) into 
an upper-level criterion Y, as shown in formulation (1):

f.X1 × X2 × …. × Xn → Y. (1)

In practice, this utility function maps all the combina-
tions of lower-level attributes into an aggregate evaluation 
criterion Y. The mapping is presented in a table where 
each row (i.e. decision rule), provides the value of f for one 
combination of lower-level attribute values. This is com-
monly defined as an if–then rule, according to formulation 
(2) (cf. Bohanec, 2014):

 1 1 2 2       ,n nif X value and X value and and X value= = … =

( )    .thenY value or valueinterval=  (2)

Overall, the DEX models are comprised by: (1) attrib-
utes (i.e. variables that represent the basic characteristics 
of the choice alternatives); (2) scales, which should be 

Source: Eden (2004, p. 675)

Figure 1. Example of a cognitive map [partial view]
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qualitative and ordered preferentially, either in decreas-
ing or increasing order; (3) a hierarchy of attributes, which 
represents the decomposition of the decision problem and 
the relationships between attributes; and (4) decision rules, 
used to evaluate attributes (Bohanec, Rajkovic, Zupan, & 
Bratko, 2013). The simplicity of DEX, its use of qualita-
tive modeling, the fact that its application involves active 
support from a facilitator, make the technique ideal to 
tackle essentially qualitative, ill-structured, real-life deci-
sion problems (Bohanec & Rakjovic, 1999; Bohanec et al., 
2013), as is the case of the classification and selection of 
tenants in the residential rental market. In operational 
terms, DEX is supported by an interactive software pack-
age called DEXi, which, according to Bohanec et al. (2013, 
p. 2), is “extremely useful even for most difficult decision-
making tasks”.

3. Application and results

As noted above, the aim of this study is to develop a 
framework to assist decision making in what pertains to 
residential tenant selection. The goal is thus to develop a 
multiple criteria evaluation model for this purpose; and in 
doing so, assessing the applicability of the combined use 
of the SODA and DEX methodologies for this purpose.

Following the premise that decision-making groups 
“should have between 6 and 10 key individuals” (Eden & 
Ackermann, 2004, p. 618), the expert panel in this study 
was composed of six participants with ages ranging be-
tween 29 and 70 years old. The participants all had exper-
tise in the residential rental market: four were landlords 
with practical experience in short- and long-term rental 
contracts, and two were professional real estate agents, op-
erating in the city of Lisbon, Portugal. It is worth noting 
that, due to the constructivist and process-oriented nature 
of our framework, when correctly adjusted, the proce-
dures followed can work well with any other expert panel 
(cf. Belton & Stewart, 2002; Ferreira et  al., 2017c). Two 
group meetings, with an average duration of four hours 
each were carried out, guided by two experienced facilita-
tors, who coordinated the negotiation process between the 
panel members. The first session pertained to the structur-
ing phase, as described below.

3.1. Developing the cognitive map

The first stage of the MCDA approach  – the structur-
ing phase – is intended to clarify the problem, and allow 
participants’ points of views to be considered and ana-
lyzed for model building. Following the guidelines set out 
by Ackermann and Eden (2001), Eden and Ackermann 
(2001), Ferreira (2016) and Jalali, F. Ferreira, J. Ferreira, 
and Meidutė-Kavaliauskienė (2016), and in order to avoid 
misunderstandings, the first group session started with a 
presentation of the research objectives and methodological 
procedures to be applied. Participants were then presented 
with the following trigger question: “Based on your values 
and personal experience, how do you identify an excellent 
tenant?”, which served as the starting point for discussion 
and allowed the “post-its technique” to be applied (Ack-
ermann & Eden, 2001; Eden & Ackermann, 2001). This 
technique operationalizes the SODA approach through 
the use of post-its, on which each decision maker writes 
the criteria that s/he considers pertinent in responding to 
the decision problem presented, with the rule that there 
should only be one criterion per post-it. A fundamental 
aspect of this process is the underlying discussion among 
the panel members, such that each criterion put forth, its 
meaning and implications are thoroughly debated.

Once the panel feels they have achieved “saturation” in 
the identification of criteria, they are asked to group them 
into clusters. In the current study, three main clusters were 
identified: Guarantees and Financial Indicators; Owner’s Ini-
tial Analysis/Feeling; and Tenant Profile, with Tenant Profile 
then divided into three sub-clusters: Behavioral Aspects; 
Physical Aspects; and Family Issues. In the final part of this 
first meeting, the decision makers were invited to perform 
a mean-end analysis and regroup the post-its (i.e. criteria) 
within each cluster, according to their relative importance. 
Figure 2 presents two snapshots of different stages of this 
structuring process, which are important to demonstrate the 
dynamics behind the application of the post-its technique.

Using the Decision Explorer software (www.baxia.
com), a group cognitive map was then created based on 
the application of the post-its technique. Figure 3 illus-
trates the final version of this map, which was presented, 
analyzed, discussed and validated by the decision makers.

Figure 2. Snapshots of the application of the “post-its technique”
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Following the methodological guidelines provided by 
Keeney (1992, 1996), a value tree was constructed based 
on the collective cognitive map, as shown in Figure 4. Al-
though not always a smooth transition (for discussion, see 
Ferreira, Santos, Rodrigues, & Spahr, 2014; Ferreira, Jalali, 
Meidutė-Kavaliauskienė, & Viana, 2015a; Filipe, Ferreira, 
& Santos, 2015; Gonçalves, Ferreira, Jalali, & Meidutė-
Kavaliauskienė, 2016; Jalali et al., 2016), this step of the 
process proved very valuable and was considered of ex-
treme importance by the participants involved.

The first criterion in Figure 4, CTR1 – Guarantees and 
Financial Indicators – refers to the financial guarantees the 
tenant is able to present before signing the rental contract, 
such as tax returns for the previous three years, pay slips, sta-
ble professional situation or other evidence indicating ability 
to pay the rent. CTR2 – Owner’s Initial Analysis/Feeling – 
encompasses issues such as reasons why the tenant is look-
ing for a house, last known address and the landlord’s initial 
feeling or intuition, among others. CTR3 – Tenant Profile – 
pertains to the perceived characteristics and stability of the 
tenant and respective household, and incorporates three 
sub-clusters, namely: Behavioral Aspects (CTR4), which 
comprises a set of behavioral characteristics, such as hab-
its and mores, lifestyle, ethics and civism; Physical Aspects 
(CTR5), which relate to factors such as age and appearance; 
and Family Issues (CTR6), which includes elements such as 
children, pets and number of people in the household.

As noted above, the transition from the collective cog-
nitive map to the value tree was challenging, due to the 
different perspectives held by the panel members. How-
ever, this allowed for a both lengthier and more in depth 
discussion of the criteria identified and the relationships 
between them. Having arrived at the tree of criteria, it be-
came apparent that it allows for a more direct observation 
of the information contained in the map, thus facilitating 
the definition of evaluation scales and decision rules for 
each cluster and sub-cluster identified.

3.2. Defining evaluation scales and decision rules

According to the theoretical guidelines of the DEX ap-
proach, the evaluation scales should be qualitative, dis-
crete and ordered. In this study, after group discussion 
and negotiation, the scales were defined based on four 
performance levels: (1) Bad/Unacceptable; (2) Acceptable; 
(3) Good; and (4) Excellent. Figure 5 presents the semantic 
evaluation scales defined for each attribute.

The next step was then to define the decision rules and 
consequent utility functions. This took place in a second 
group meeting and was grounded on the cognitive map 
and value tree previously validated by the panel members. 
Figure 6 exemplifies this, illustrating the decision rules de-
fined for the Tenant Profile cluster.

In total, 64 decision rules were defined for each of the 
aggregated attributes (i.e. Tenant Profile and Best Tenant). 
Following Figure 6, the attributes Guarantees and Finan-
cial Indicators, Owner’s Initial Analysis/Feeling and Tenant 
Profile have four values each, and the number of rows (i.e. 
elementary decision rules) is 4^3=64. This means that each 
row provides a value of Best Tenant for one combination 
of Guarantees and Financial Indicators, Owner’s Initial 
Analysis/Feeling and Tenant Profile. The fourth row, for 
instance, means the following (cf. formulation (2)):

If Guarantees and Financial Indicators=Bad, 
Owner’s Initial Analysis/Feeling=Bad and Tenant 
Profile=Excellent, then Best Tenant=Unacceptable.

3.3. Classifying tenants: framework application and 
validation

Belton and Stewart (2002, p. 24) state that the evaluation 
phase involves “a search for consensus between possibly highly 
divergent, and often highly emotive and intangible, interests, 
taking into consideration many uncertainties and judgmental 
imprecision”. To obtain this consensus, the next stage con-
sisted of testing the practical relevance of the framework. 
An apartment with specific characteristics was publicly 
announced for rental purposes, and seven actual potential 

Figure 5. Evaluation scales

Figure 6. Utility function for Tenant Profile

Best Tenant

Guarantees and Financial Indicators

Owner’s Initial Analysis/Feeling

Tenant Profile

Behavioral Aspects

Physical Aspects

Family Issues

 
Scales
 Attribute Scale
 Best Tenant Unacceptable ; Acceptable ; Good ; Excellent

Guarantees and Financial Indicators Bad; Acceptable ; Good ; Excellent
Owner Initial Analysis / Feeling Bad; Acceptable ; Good ; Excellent
Tenant Profile Bad; Acceptable ; Good ; Excellent

Behavorial Aspects Bad; Acceptable ; Good ; Excellent
Physical Aspects Bad; Acceptable ; Good ; Excellent
Family Issues Bad; Acceptable ; Good ; Excellent

Figure 4. Value tree
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tenants were interviewed by the group. It is worth highlight-
ing that the experts did not know these potential tenants be-
forehand, meaning that the evaluation of each candidate was 
made spontaneously and according to the criteria defined in 
the cognitive map and value tree. The candidates (henceforth 
Alphas) were aged between 23 and 70 years old, had differ-
ent professional statuses, and distinct incomes and household 
configurations. Figure 7 presents snapshots of the interviews 
conducted, which are important to exemplify the interaction 
established between the group members and the Alphas, pro-
jecting the dynamics of the processes followed.

Following the interviews, a rating was obtained for 
each Alpha. Figure 8 presents the results obtained.

According to the panel members, the first three Alphas 
had a final score of Good; Alpha 4 and Alpha 5 were scored 
Unacceptable, meaning that they would be immediately re-
jected; and Alpha 6 and Alpha 7 were considered Accept-
able. Figure 9 presents the Alphas’ overall evaluation.

After a careful analysis of the results, two major as-
pects emerged from the group discussion. First, although 
Alpha 1, Alpha 2 and Alpha 3 were classified as Good 
tenants, Alpha 1 was considered, based on the criteria 

Figure 7. Snapshots of the Alphas’ interviews

Figure 8. Evaluations of the Alphas [overall and per attribute]

 
Evaluation results
 Attribute Alpha 1 Alpha 2 Alpha 3 Alpha 4 Alpha 5
 Best Tenant Good Good Good Unacceptable Unacceptable

Guarantees and Financial Indicators Good Good Good Bad Acceptable
Owner Initial Analysis / Feeling Good Good Good Bad Bad
Tenant Profile Acceptable Acceptable Acceptable Bad Acceptable

Behavorial Aspects Acceptable Acceptable Acceptable Acceptable Acceptable
Physical Aspects Good Good Good Acceptable Acceptable
Family Issues Good Good Acceptable Bad Good

 
 Attribute Alpha 6 Alpha 7
 Best Tenant Acceptable Acceptable

Guarantees and Financial Indicators Acceptable Acceptable
Owner Initial Analysis / Feeling Good Good
Tenant Profile Good Good

Behavorial Aspects Good Good
Physical Aspects Good Good
Family Issues Good Acceptable

Figure 9. Overall evaluation of the Alphas

Best Tenant

ExcellentGoodAcceptableUnacceptable

Alpha 7

Alpha 6

Alpha 5

Alpha 4

Alpha 3

Alpha 2

Alpha 1
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presented in the value tree and cognitive map, the best 
tenant overall. Second, on the Owner’s Initial Analysis/
Feeling criteria, Alpha 5 was scored as “Excellent” and 
“Good” by two panel members, but as “Bad” by the re-
maining four. After discussion, it was possible to observe 
that the better scores were given by the youngest panel 
members, and as such might be related with their lack 
of experience when compared to the other four decision 
makers. Still, this phenomenon was important to support 
the conclusion that the framework developed in this study 
can be used by people with different opinions and beliefs, 
reinforcing its potential in practical terms.

Although the results obtained are encouraging, they 
are also idiosyncratic, meaning that generalizations and 
extrapolations to other contexts without the necessary ad-
justments are not recommended. Still, a battery of “plus-
minus-1” and dominance analyses were carried out to 
validate the results and check the stability of the evalua-
tion system created. As an example, Figure 10 presents the 
“plus-minus-1” analysis carried out for Alpha 1 (a file con-
taining all these analyses can be provided upon request).

According to the “plus-minus-1” analyses carried out 
for all the Alphas, one can assume that the evaluation sys-
tem created in this study is little sensitive to +1 changes, 
which demonstrates that the decision makers, as a group, 
were quite cautious in the evaluations carried out. In fact, 
due to the decision rules defined by the group, the system 
is more sensitive when the Alphas’ local profiles are con-
sidered Poor or Acceptable.

Because our framework should be seen as a learning 
tool able to provide well-focused improvement sugges-

tions, radar charts were additionally created to analyze 
each Alpha’s strengths and weaknesses. Figure 11 exem-
plifies this exercise, revealing the performance profiles of 
Alpha 1 and Alpha 6.

As can be seen, these radar charts highlight the need 
for improvement in the Tenant Profile of Alpha 1, as well 
as in the Guarantees and Financial Indicators of Alpha 6. 
By focusing our attention on Alpha 1, we have two at-
tributes with identical local performance level (i.e. Good), 
namely Guarantees and Financial Indicators, and Owner’s 
Initial Analysis/Feeling. However, Alpha 1 scores only Ac-
ceptable on the Tenant Profile dimension. In fact, none of 
the Alphas presented a classification of Excellent. Theoreti-
cally, this means that there is room for improvement in all 
attributes. However, in this case, priority should be given 
to the attribute that is at the lowest level.

By displaying evaluation results according to two se-
lected dimensions, a scatter chart provides the basis for 
dominance analyses. Figure 12 exemplifies this exercise, 
where the dimensions selected were Tenant Profile and 
Guarantees and Financial Indicators.

As can be seen, when compared to Alpha 5 and Alpha 
4, Alpha 3 and Alpha 7 are better options for the landlord. 
It should also be noted that, although they do not appear 
in the image, Alpha 6 occupies the same position as Alpha 
7, and Alpha 1 and Alpha 2 are in the same position as 
Alpha 3, and so also constitute better options than Alpha 4 

Figure 11. Examples of radar charts

Figure 10. “Plus-minus-1” analysis for Alpha 1

 

Alpha 1

Owner Initial Analysis / Feeling

Guarantees and Financial Indicators Tenant Profile

Alpha 6

Owner Initial Analysis / Feeling

Guarantees and Financial Indicators Tenant Profile

Figure 12. Scatter/dominance chart

Guarantees and Financial Indicators

ExcellentAcceptableBad

Excellent

Acceptable

Bad

Alpha 4

Alpha 7

Alpha 5 Alpha 3

Te
na

nt
 P

ro
fil

e

Good

Good

 
 

Attribute –1 Alpha 1 +1

 Best Tenant  Good  
Guarantees and Financial Indicators Acceptable Good  
Owner Initial Analysis / Feeling Acceptable Good  

Behavorial Aspects Unacceptable Acceptable 
Physical Aspects Good  
Family Issues Good  
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and Alpha 5. These analyses were particularly important 
to promote additional discussion among the participants, 
allowing for the practical validation of the framework (for 
technical details on this type of analyses, see Bohanec 
et al., 2013; Ferreira et al., 2017c).

Conclusion and recommendations

This study acknowledges the importance of a correct clas-
sification and selection of tenants, and the evaluation system 
created can serve as a decision support for the decision mak-
ing of landlords and real estate agents in this regard. We have 
found no previous evidence of the combined use of cognitive 
mapping and DEX to address this decision problem.

The procedures followed and the classification results 
achieved were validated both by the expert panel members 
involved in this study and by the “plus-minus-1” and dom-
inance analyses performed, allowing for greater transpar-
ency in the classification and selection of tenants in the resi-
dential rental market. In fact, transparency and simplicity in 
decision making are characteristics that became evident for 
the members of the expert panel in this study. Our proposal 
was furthermore reinforced by the direct involvement of the 
decision makers, who provided consistency, functionality 
and realism to the system developed. It is worth noting that 
despite its subjective nature, the framework developed is 
flexible enough to accommodate new information and be 
periodically updated. Indeed, as already pointed out in the 
literature, “there is less emphasis on outputs per se and more 
focus on process” (Bell & Morse, 2013, p. 962).

Given the results obtained, it seems evident that the 
integrated use of cognitive mapping and DEX holds great 
potential, in methodological terms, for broadening our 
understanding of the factors behind the classification and 
selection of tenants in the residential rental market. Not-
withstanding, the framework’s limitations with regard to 
the great amount of subjectivity still inherent in the evalu-
ation process, as well as its idiosyncratic nature, should be 
borne in mind. In this sense, it is recommended that future 
research initiatives consider involving: (1) other decision 
makers with intrinsic characteristics different from those 
of the present study; and (2) other MCDA techniques to 
compare the results (for examples of these techniques, see 
Zavadskas & Turskis, 2011). Any improvement or update 
will be a welcome addition to this evolving research topic.
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