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ABSTRACT

Juvenile delinquency is the consequence of complex and comprehensive inter-
actions with multiple risk factors. The experimental research highlighted that 
the public authorities have conducted tremendous efforts to determine juveniles 
at risk of delinquency and the factors related to delinquency, as well. Neverthe-
less, the basic research gap is to investigate which risk factor is more significant 
than others for allocating the limited resources and efforts. To close this gap, in 
this study, the Full Consistency Method (FUCOM) was utilized to determine 
the significance degrees of factors that cause juvenile delinquency. The findings 
indicate that the most significant risk factors causing juvenile delinquency are 
out and away “Family” and “Economic and Social Factors Relevant factors are 
of vital importance in determining both the social aspects and broader perspec-
tive on juvenile delinquency. In the planning phase of strategies to be developed 
for the prevention of juvenile delinquency, it is defined, which risk factor may 
be focused on to what extent, and which risk factor should be allocated more 
resources and effort to prevent juvenile delinquency more effectively. Besides, 
it has been concluded that the FUCOM method can be utilized effectively for 
juvenile delinquency decision-making analysis.

Keywords: Crime, Adolescent, Juvenile delinquency, Multi Criteria Decision 
Making, FUCOM
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INTRODUCTION

Juvenile delinquency is a broad term identifying behaviors that range from en-
gaging in status offenses (e.g. running away from home, school truancy, and 
addiction to drugs/alcohol) to violent and criminal deeds (e.g. breaking and en-
tering, burglary, assault, and use/distribution of illegal substances) (Montgom-
ery and Barczyk, 2011).

The issue of juvenile delinquency is becoming more complicated, and the ca-
pacities of the prevention programmes are reported as either inadequate for cop-
ing with the current realities or don’t exist. Many developing countries have also 
reported doing little or nothing to cope with this issue. Developed countries are 
focused on programmes that propose the prevention of juvenile delinquency, 
but the overall effect of them is relatively inadequate since the systems in effect 
are generally insufficient to identify the existing problem (World Youth Report, 
2003: 190).

Juvenile delinquency affects not just the individual’s personal structure, but 
also his or her social life and even the general society (Marshall and Enzmann, 
2012). Minimizing the negative impacts caused by juvenile delinquency is vital 
for the futures of countries. Although many youths violate norms and break 
laws, substantially fewer engage in more serious transgressions that lead to pro-
cessing and sanction by juvenile courts. For this reason, it is unsatisfactory to 
take into account just legal aspects; besides, it is compulsory to consider all the 
individual, social, and environmental factors causing juvenile delinquency (Lai 
et al., 2015).

Individual factors may cover depression (Chung et al., 2020), personal hab-
its, attitudes, motivations (Pyle et al., 2015), mental illness (Snehil and Sagar, 
2020), adolescents’ hyperactivity (Falk et al., 2017), antisocial beliefs (Antunes 
and Eileen, 2017), low self-control (Holt et al., 2012), and addiction (drugs, 
alcohol, etc.) (Racz et al., 2016; Ramer and Colder, 2022).

Social factors can be considered as a combination of all potential criminal influ-
ences arising from the social environment such as family (Moitra et al., 2018), 
peers (Thomas, 2015), and school (Laeeque et al., 2022).

Environmental factors include any situations and possibilities that may promote 
or stimulate criminal behaviour (i.e., vulnerable victims, unprotected properties, 
disadvantages of neighbourhoods) (Martins et al., 2018; Azeredo et al., 2019; 
Joo and Chung, 2019).

In the case of juvenile delinquency, it is a generally agreed fact that no single 
theory or factor can cover the complexity of the field in which factors operate 
cumulatively and interactively (Yun et al., 2016; Jolliffe et al., 2017).

Besides, studies have also been published that focused on a single effect/cause 
of juvenile delinquency such as: single-parent households (Reeta and Singh, 
2020), gender (Chapple et al., 2005; Choi, 2022), age (Sweeten et al., 2013), 
academic achievement levels (Lee, 2013), exclusion (Duran-Bonavila et al., 
2017), peer influence (Thomas, 2015), physical/emotional abuse (van Berkel et 
al., 2018), cyber delinquency (Nam, 2021), low income (Joo and Chung, 2019), 
and relationships with teachers (Gao et al., 2022).
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It is a common fact that juveniles who exhibit criminal behaviour are more 
likely to continue similar behaviours in adulthood. If the risk factors that lead 
adolescents to delinquency are identified along with their significance degrees, 
the risk of juvenile delinquency may be determined before they commit crimes, 
and delinquency may be prevented at an early stage with appropriate preventive 
improvement programs. However, considering that criminal behaviour is influ-
enced by multiple factors and conditions rather than a single risk factor, early 
warning systems and diagnostic tools are needed to assess multiple risk factors 
in concert. Thus, juveniles at risk may be identified before criminal behaviour 
manifests by considering predefined risk factors (Ucuz et al., 2020).

The aim of this study is to demonstrate that delinquency is a potential threat to 
juveniles in Türkiye and should also be considered an important problem.

The rest of this study is organized as follows: Section 1.1 briefly defines the 
theoretical background and risk factors causing juvenile delinquency. Section 
1.2 summarizes the aim and novelty of the study. Section 2 defines the compu-
tational steps of the utilized method. Section 3 describes the application of the 
analysis and discusses the obtained results. Section 4 concludes the paper while 
highlighting some of the implications and limitations of this research, and future 
scope.

Theoretical Background and Risk Factors Causing Juvenile Delinquency

Numerous authors have proposed both theoretical and experimental research on 
the phenomenon of juvenile delinquency, demonstrating specific cases and the 
procedures for approaching and intervening from a diversity of perspectives, in-
cluding theoretical and statistical aspects. The statistical perspective determines 
the significance of the phenomenon in correlation with several economic, cultur-
al, social, and geographical indicators, etc., using descriptive (e.g., frequencies, 
averages) and inferential (e.g., t-test for independent samples, Cohen’s d, Pear-
son correlation test, Mann-Whitney U test, Wilcoxon test) statistics (Moham-
mad and Nooraini, 2021; Ramer and Colder, 2022). The theoretical perspectives 
can be categorized as:

(i)	 The psychological perspective on delinquency focuses on individual-lev-
el characteristics that exist within all of us and interact with the environ-
ment (Gosain, 2020; Laeeque et al., 2022);

(ii)	 The sociological perspective on juvenile delinquency proposes that soci-
etal factors and social processes affect delinquent behavior (Mohammad 
and Nooraini, 2021);

(iii)	The economic perspective focuses on the costs incurred as a result of the 
direct and indirect consequences of delinquencies (Mack et al., 2007; 
Martins et al., 2018);

(iv)	The legal perspective relates to the manner and forms of violating com-
mon rules, as well as the legal system of punishments based on the seri-
ousness of the acts and approaches to preventing recidivism (Lai et al., 
2015; Snehil and Sagar, 2020);

(v)	 The prospective perspective refers to the future evolution of the phe-
nomenon as well as particular adjacents’ or social groups’ proclivity for 
criminality (Unnever and Chouhy, 2020);
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(vi)	A holistic, integrative vision of all these perspectives is the focus of to-
day’s efforts (Yun et al., 2016; Jolliffe et al., 2017; Bobbio et al., 2020).

Throughout the literature, innumerable studies have been conducted to under-
stand the risk factors causing juvenile delinquency from theoretical and statis-
tical perspectives, but very few have utilized more comprehensive and recent 
methods such as structural equation models (van Dijk et al., 2020), panel data 
analysis (Dutta et al., 2020), meta-analysis (Emmelkamp et al., 2020; Geerlings 
et al., 2020), and machine learning methods (Pelham et al., 2020; Ucuz et al., 
2020). No study, however, can be identified that utilizes multi-criteria deci-
sion-making (MCDM) methods.

When considering that any change in the constants of social and cultural life not 
only affects human behaviors but also alters the risk factors associated with de-
linquency, utilizing MCDM or machine learning methods can capture the over-
all features with regard to these changes and can be adopted to identify critical 
risk factors for juvenile delinquency.

A variety of studies have well explained the most important risk factors, espe-
cially the World Youth Report (2003), prepared biennially, which is the flagship 
publication on youth issues of the Department of Economic and Social Affairs 
of the United Nations Secretariat. This report outlines the causes of juvenile 
delinquency as (i) economic and social factors, (ii) cultural factors, (iii) urban-
ization, (iv) family, (v) migration, (vi) the media, (vii) exclusion, (viii) peer in-
fluence, (ix) delinquent identities, and (x) offenders and victims, as described in 
the World Youth Report, 2003: 188-207; Nelson, 2016; Pardini, 2016: 259-260; 
Siegel and Welsh, 2018; Bobbio et al., 2020; Kennedy et al., 2020; Kratcoski et 
al., 2020; Roberson and Azaola, 2021.

Economic and social factors. Juvenile delinquency is triggered by the unfavour-
able outcomes of economic and social conditions such as political instability, 
weakening of major institutions, and economic contractions/crises. Socio-eco-
nomic problems often lead to unemployment and low incomes among adoles-
cents, which may increase the probability of their involvement in deviant acts.

Cultural factors. Delinquent behavior is common in social environments where 
acceptable behavioral norms have collapsed. Under such circumstances, many 
of the cultural rules that dissuade members from acting unacceptably may lose 
their importance, allowing adolescents to engage in rebellious, deviant, or even 
criminal acts.

Urbanization. A variety of studies have highlighted that crime rates are greater 
in countries with more urbanized populations. In rural areas, family and com-
munity control among adolescents is easier, helping to cope with antisocial be-
haviour and criminal acts.

Family. Many studies have proved that juvenile delinquency is less common in 
children who receive proper parental care and supervision. Inappropriate family 
structure and conditions such as weak internal linkages and integration, poor 
parenting skills, single-parent households, physical/emotional abuse, family 
criminal history, and socioeconomic status are closely related to juvenile delin-
quency.
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Migration. Because of adaptation difficulties to new social and economic life, 
immigrants usually find ease in their sub-cultural environments. Divergences in 
social and cultural norms and values in different ethnic sub-cultures often lead 
to cultural conflicts that are a major cause of antisocial behaviour and criminal 
activity.

Media. Many studies have demonstrated that children and adolescents who 
watch violence tend to behave more aggressively or violently. Especially, boys 
aged 8 to 12 have been reported to be more vulnerable to such influences.

Exclusion. Under the impact of some circumstances such as individual identity 
crises, broken social relationships, and unemployment, a growing number of 
members face exclusion. Juveniles’ exclusion has an immense impact on build-
ing delinquent careers, which later conclude in delinquent acts.

Peer influence. Peer groups can play a vital role in developing behavioural pat-
terns through the transition period to adulthood. Many criminological studies 
have provided strong empirical support that peer group affiliations are responsi-
ble for non-trivial amounts of identified varieties of antisocial behaviour, delin-
quency, and substance use.

Delinquent identities. Delinquent identity is a comprehensive phenomenon of 
identities related to delinquency itself and an individual’s ethnicity, race, class, 
and gender. Delinquent identity is generally formed as a variant to the society’s 
formal identity. Through the creation process of deviant identities, conflict and 
violence are crucial aspects. In many socio-cultural environments, the criminal 
lifestyle has been idealised to some extent, and becoming a member of a deviant 
group is one of the limited ways of social association for disadvantaged youth.

Offenders and victims. A victim’s behaviour is highly connected with criminal 
deeds. A victim’s reaction may provoke an offender; nevertheless, “appropri-
ate” behaviour also may help to prevent or at least lessen the consequences of 
criminal behaviour. A variety of studies have indicated that the aforementioned 
victim’s behaviour can involve personal characteristics (e.g., a social role/situa-
tion, individual or family status, financial prosperity) or logistical characteristics 
(e.g., the time and place of a confrontation).

The Current Study

The experimental studies highlighted that the authorities have exerted tremen-
dous effort to determine juveniles at risk of delinquency and the factors related 
to delinquency. Nevertheless, a fundamental limitation is that no other papers 
have focused on identifying the comparative significance of risk factors after 
considering all possible degrees of risk factors in a quantitative model. This 
limitation hinders the public authorities from forming a varied perspective on 
what interventions are compulsory to prevent or at least minimize adolescents’ 
delinquent behaviour (Choi, 2022). In this study, a quantitative analysis was em-
ployed to determine the significance degrees of risk factors that contribute to the 
emergence of juvenile delinquency according to evaluations from five experts.

At this point, it was considered appropriate to use MCDM methods because of 
the subjective nature of juvenile delinquency and the risk factors that cause it, 
and the necessity of performing the analysis based on expert opinions. Thus, it 
is aimed to provide decision support for the strategies to be developed for the 
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prevention of juvenile delinquency, focusing on which risk factors may be pri-
oritized to what extent, and which should be allocated more resources and effort 
in order to prevent juvenile delinquency more effectively.

A limited number of subjective methods have been proposed for weighting the 
evaluation criteria in decision problems (e.g., AHP, DEMATEL, SWARA, etc.). 
The FUCOM method, one of the most recent methods whose robustness has 
been proven in many studies, was utilized (it is described in detail why FUCOM 
is utilized in Section 3) to overcome the disadvantages and limitations of other 
methods such as the complexity of the computational steps, the need for special 
software, and the inconsistency in pairwise comparisons.

Throughout the literature review, many qualitative and quantitative studies have 
been identified that investigate the causes of juvenile delinquency and the rela-
tionships between these causes, respectively. On the other hand, to the best of 
our knowledge, no other study has been identified that:

i.	 Prioritizes or determines the significance degrees of risk factors caus-
ing juvenile delinquency;

ii.	 Utilizes MCDM methods in general and the FUCOM method in par-
ticular, for juvenile delinquency. Thus, it is believed that this study 
may provide a different perspective to the juvenile delinquency lit-
erature.

FULL CONSISTENCY METHOD

The Full Consistency Method (FUCOM), a subjective weighting MCDM 
method, was developed by Pamucar, Stevic, and Sremac. This linear program-
ming-based method employs a minimization model consisting of two groups 
of constraints to obtain the optimal values of each criterion’s weights (Pamucar 
et al., 2018: 1). The aim is to minimize the Deviation from Full Consistency 
(DFC) in the objective function of FUCOM. The level of DFC is the deviation 
value of the computed significance degrees/weight coefficients from the predict-
ed comparative priorities of the criteria. Thus, DFC confirms the reliability of 
the computed weights of criteria according to the evaluations of experts/deci-
sion-makers. The FUCOM model includes two constraint groups that ensure the 
optimal values of significance degrees are met, incorporating conditions that the 
relations of the significance degrees of criteria should be equal to the compara-
tive priorities and conditions of mathematical transitivity (Pamucar et al., 2018: 
1). The main advantages of FUCOM compared to existing subjective weighting 
methods are listed as follows (Pamucar et al., 2018: 2; Puska et al., 2021: 9 and 
Erdal and Korucuk, 2023:910):

i.	 It requires fewer pairwise comparisons of criteria (only n-1 pairwise 
comparisons);

ii.	 It eliminates the problem of inconsistency in pairwise comparisons, 
thus providing convenience to the decision-maker by fully respecting 
the principle of transitivity;

iii.	 Due to its optimization-based nature, it allows for the computation of 
reliable values of the significance degrees of decision criteria;

iv.	 The computational steps are not complicated;
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v.	 It enables the use of decimal numbers in pairwise comparisons, elim-
inating the need to use only integers.

Due to these advantages, FUCOM has been effectively used in many real-life 
problems such as ranking airline companies (Badi and Abdulshahed, 2019), se-
lecting forklifts (Fazlollahtabar et al., 2019), choosing landfill sites (Badi and 
Kridish, 2020), locating a brigade command post during combat operations 
(Božanić et al., 2020), determining a distribution channel (Dalic et al., 2020), 
selecting fighter aircraft (Hoan and Ha, 2021), e-commerce applications (Ma-
hendra, 2021), healthcare waste incinerators (Puška et al., 2021), and wind farm 
site locations (Deveci et al., 2022). Its superiority over many methods has been 
emphasized (Pamucar et al., 2018; Badi and Abdulshahed, 2019; Fazlollahtabar 
et al., 2019).

FUCOM can be implemented after the experts and decision criteria are deter-
mined, and evaluations are made by applying the calculation steps of the method 
within the group decision-making process, where ‘n’ symbolizes the number of 
decision criteria and ‘E’ symbolizes the experts.

A scale of [1-9], where ‘1’ represents the highest preference, is generally used for 
subjective evaluations where the objective values of the criteria are not known 
(Fazlollahtabar et al., 2019: 52). Before proceeding to the calculation steps of the 
method, the problem description must be defined. At this step, it is necessary to 
determine the goal(s) to be achieved as a result of the analysis, the factors affecting 
the problem, and the decision-makers or experts whose opinions will be consulted 
(Erdal, 2021: 475). The schematic representation of the method is demonstrated in 
Fig. 1, and the computational steps are presented below (Pamucar et al., 2018: 5-7; 
Badi and Abdulshahed, 2019: 4-7; Hoan and Ha, 2020: 54-55):

Figure 1. Schematic Representation of FUCOM

Step-1: Ranking the criteria

In the first step, the decision criteria are ranked in descending order of importance 
by the decision-makers/experts, starting from the criterion considered to have the 
highest degree of significance to the least. In cases where more than one deci-
sion-maker participates in the process, each decision-maker ranks the criteria in 
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descending order of importance. Accordingly, the ranking of criteria corresponds 
to the number of decision-makers. In the group decision application, the final 
ranking is determined by taking the geometric mean of the criteria rankings de-
termined by the decision-makers. Thus, consistent with the expected values of the 
weight coefficients, the decision criteria are ranked as shown in Eq. (1):

Cj(1) > Cj(2) >⋯Cj(k) (1)

where k depicts the criterion rank.

Step-2: Determination of the comparative priorities and obtaining the 
vector of the comparative priorities of the criteria

In this step, a pairwise comparison of the ranking criteria from the previous step 
is carried out. Comparisons are made according to the criterion evaluated as the 
most important. In this context, since comparing the most important criterion 
with itself results in a score of ‘1’, this criterion is assigned a ‘1’. Scoring for 
all other criteria is then conducted using the predefined scale, respectively. Af-
ter the scoring of all criteria is completed, the comparative priority (φk/(k+1), 
k=1,2,…,n, where k depicts the rank of the criteria), of the evaluation criteria is 
computed as in as in Eq. (2). If two successive criteria are considered to be of 
equal importance by the decision-maker/experts, the result of this comparison 
will be  be φk/(k+1)=1. 

Φ=(φ1⁄2, φ2⁄3),φ3⁄4),…,φk⁄(k+1)) (2)

For instance, let’s assume a problem with three-criteria that the criteria are 
ranked as C2 > C1> C3 by the decision-maker/experts, a scale of [1-9] is used 
for scoring the preferences (ωCj(k)∈[1,9]), and the weights of criteria are de-
termined as ωC2=1,ωC1 )=3.5 ve ωC3 )=6, respectively. In this case, the com-
parative priority(φC2 /C1) of C2 to C1 can be computed as φC2 /C1=3.5⁄1=3.5 
where φC1/C3 )=6⁄3.5=1.714.

Step-3: Satisfying the conditions

At this step, the final values the significance degrees of the decision criteria 
((w1,w2,…,wn)T ) are determined. For this, two conditions are required to be 
satisfied:

Condition-1. The ratio of weight coefficients of the decision criteria 
should be equal to the comparative priority among the observed criteria (φk/
(k+1)) described in Step-2; i.e., that the condition depicted in Eq. (3) is satis-
fied;

wk⁄wk+1= φk/(k+1) (3)

Condition-2. The final values of the weight coefficients/degrees of the 
significance of the decision criteria should satisfy the requirements of mathe-
matical transitivity. Namely, the Eq. (4) should be satisfied;

φk/(k+1)⊗ φ(k+1)/(k+2)=φ(k/(k+2) (4)
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The comparative priority among the observed decision criteria can be described 
as Eq. (5) by using the Eqs. (3 and 4);

φk/(k+1)=wk⁄wk+1   ve φ(k+1)/(k+2)=wk+1)⁄wk+2 (5)

The expression of this equation (Eq. (5)) as weight coefficients will define the 
Eq. (6);

wk⁄wk+1 ⊗  wk+1⁄wk+2  =wk⁄wk+2 (6)
Thus, the condition-2 that the final values of the weight coefficients/degrees of 
the significance of the decision criteria required to satisfy are computed, namely 
(Eq. (7));

wk⁄wk+2 = φk/(k+1) ⊗  φ(k+1)/(k+2) (7)
By building and solving the step of the linear programming model, the final 
values of the decision criteria/degrees of significance are determined with the 
DFC value. Full consistency, namely, minimum DFC (χ) is met just if transi-
tivity is fully regarded. In other words, if Condition-1 expressed in Eq. (3) and 
Condition-2 expressed in Eq. (7) are met, the minimum DFC is obtained. Thus, 
the necessity for maximum consistency is satisfied, namely, DFC is for the com-
puted values of the significance degrees. To satisfy the conditions, the values 
of the weight coefficients, satisfy the conditions, expressed in Eq. (8), with the 
minimization of the value χ;

|wk⁄wk+1 - φk/(k+1) |≤χ ve |wk⁄wk+2 - φk/(k+1) ⊗ φ(k+1)/(k+2) |≤χ (8)
By solving the linear programming model (9), the final values/degrees of the 
significance of the decision criteria ((w1,w2,…,wn)T)  and the value of DFC (χ) 
is calculated.

min χ 

(9)

DETERMINATION OF SIGNIFICANCE DEGREES OF RISK 
FACTORS CAUSING JUVENILE DELINQUENCY 
UTILIZING FUCOM

First of all, the subjective criteria weighting MCDM methods were investigated 
due to the subjective nature of the factors expressing juvenile delinquency and 
its causes. Based on the outcome of this investigation, it was decided to utilize 
the FUCOM method, and the alternative methods listed below were not pre-
ferred for the reasons specified:
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i.	 Methods such as Swing, SMART, SMARTS, and SMARTER, some 
of the earliest proposed in the literature, have a mathematical infra-
structure that is relatively ineffective compared to more recent meth-
ods (especially, these methods do not account for consistency).

ii.	 The AHP and BWM methods allow certain deviations in pairwise 
comparisons and do not fully maintain transitivity, leading to a de-
crease in model consistency, which negatively affects the reliability 
of the findings. Additionally, these methods require a high number of 
pairwise comparisons when there are n=10 criteria;

•	 45, from the (n(n-1)/2) number of pairwise comparisons with AHP,
•	 17, from the (2n-3) number of pairwise comparison with BWM, and
•	 9, from the (n-1) number of pairwise comparisons with FUCOM.

iii.	 The reluctance of the experts due to the long evaluation process and 
complexity of the calculation steps of the DEMATEL and MAC-
BETH methods,

iv.	 The SWARA method, which is one of the closest and recent methods 
comparing to FUCOM in terms of ease of computational steps and 
the number of pairwise comparisons, does not take into account the 
consistency as much as FUCOM (Pamucar et al., 2018: 22; Badi and 
Abdulshahed, 2019: 12).

Problem Description

Before proceeding with the computational steps of the FUCOM method, it is 
essential first to define the problem, as demonstrated in Fig. 3. At this stage, it is 
necessary to determine the goals to be achieved, the factors affecting the prob-
lem (decision criteria), and the experts whose opinions will be consulted. In this 
context, the goal of the study is ‘to determine the significance degrees of the risk 
factors causing juvenile delinquency.

As for the decision criteria, the causes of juvenile delinquency, approved by the 
experts, are taken into consideration and are explained in detail in Section 1.1. 
The problem hierarchy, showing the goal and the risk factors causing juvenile 
delinquency (decision criteria) and their abbreviations, is presented in Fig. 2.

Figure 2. Problem hierarchy
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The experts whose evaluations were consulted are the person who still gives les-
sons on crime and security subjects at the levels of bachelor and postgraduate as 
academic members of the Turkish Gendarmerie and Coast Guard Academy, and 
also worked as commanders in the law enforcement units of the Turkish General 
Command of Gendarmerie for many years.

Results and Discussion

The computational steps of the FUCOM method started with the first step, ranking 
the decision criteria from the most significant to the least. The results of the ranking 
process performed separately by each expert are presented in Table 1. For instance, the 
“Family (C4)” criterion has the highest significance according to the first expert (E1).

Table 1. Ranking the Criteria by Experts

Criteria E1 E2 E3 E4 E5

C1 2 1 2 2 2
C2 7 6 3 7 3
C3 8 10 10 8 10
C4 1 2 1 1 1
C5 9 7 6 9 4
C6 10 8 9 10 9
C7 5 5 5 4 6
C8 4 3 4 5 5
C9 3 4 8 3 8
C10 6 9 7 6 7

Then, pairwise comparisons of the ranking criteria are carried out and the com-
parative priorities are determined according to the [1,9] scale. So that, the vec-
tors of the comparative priorities of the decision criteria are determined. Table 
2 presents the experts’ evaluations of each criterion by the [1,9] scale, and the 
geometric mean of the expert’s evaluations, reflecting the group decision. For 
instance, since the the “C4” criterion has the highest significance according to 
the first expert, the weights of C4 (ωC4 ) equals “1” and ωC1  is evaluated as 
“2” by the first expert. Thus, the comparative priorities are calculated: φC4 /C1 
=2⁄1=2. In other words, the comparative priority of the C4 criterion compared 
to C1 equals “2”, for the first expert.

Table 2. The experts’ evaluations of each criterion and the geometric mean of 
them, reflecting the group decision

Rank
E1 E2 E3 E4 E5 Geo. Mean

Rank ωCj Rank ωCj Rank ωCj Rank ωCj Rank ωCj Rank ωCj

1 C4 1 C1 1 C4 1 C4 1 C4 1 C4 1.246
2 C1 2 C4 3 C1 2 C1 2 C1 3 C1 1.888
3 C9 4 C8 4 C2 2 C9 2 C2 4 C8 3.728
4 C8 4 C9 4 C8 3 C7 3 C5 4 C7 4.129
5 C7 4 C7 5 C7 4 C8 3 C8 5 C2 4.416
6 C10 4 C2 6 C5 4 C10 5 C7 5 C9 4.555
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7 C2 7 C5 8 C10 5 C2 5 C10 6 C10 5.833
8 C3 9 C6 8 C9 7 C3 6 C9 7 C5 6.044
9 C5 9 C10 9 C6 9 C5 7 C6 8 C3 8.299
10 C6 9 C3 9 C3 9 C6 9 C3 9 C6 8.586

After obtaining the comparative priorities presented in Table 2, the third step, 
satisfying the conditions, is initiated. At this step, Condition-1 is calculated with 
Eq. (3) whereas Condition-2 is calculated with Eq. (7), and the obtained results 
are presented in Table 3. For instance, Condition-1 is obtained for : and Condi-
tion-2 are obtained for : .

Table 3. Satisfying the conditions

Significance Rank C4 C1 C8 C7 C2 C9 C10 C5 C3 C6

Vectors 1.246 1.888 3.728 4.129 4.416 4.555 5.833 6.044 8.299 8.586

Condition-1 1.516 1.974 1.108 1.070 1.031 1.281 1.036 1.373 1.035

Condition-2 2.993 2.187 1.185 1.103 1.321 1.327 1.423 1.421

At the last step, the linear programming model was built and solved with Eq. 
(9), to determine the optimal values of the weight coefficients/degrees of the 
significance of the criteria:

In this study, the Solver plug-in of Microsoft Excel software was used to solve 
the linear model. The significance degrees (the final values of weight coeffi-
cients) of the decision criteria, final rankings, and DFC (χ) are computed and 
presented in Table 4 and Fig. 3.

Table 4. The final values of weight coefficients of the criteria, final rankings and DFC (χ)

Criteria C1 C2 C3 C4 C5 C6 C7 C8 C9 C10

Degrees of  
Significance 0.185 0.079 0.042 0.280 0.058 0.041 0.085 0.094 0.077 0.060
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Final Ranking 2 5 9 1 8 10 4 3 6 7

DFC 0,000000004

Accordingly, the final ranking of the risk factors causing juvenile delinquency 
were obtained as; Family (C4) >> Economic and Social Factors (C1) >> Peer In-
fluence (C8) >> Exclusion (C7) >> Cultural Factors (C2) >> Delinquent Identities 
(C9)>> Offenders and Victims (C6) >> Migration (C5) >> Urbanization (C5) >> 
The Media (C1) by utilizing the FUCOM method. In addition, the DFC value 
was calculated as 0.000000004, and it was determined that the pairwise compar-
isons conducted by the experts were perfectly consistent and the results obtained 
could be trusted.

Figure 3. The values of weight coefficients of the criteria (degrees of signifi-
cance)

The obtained results indicate that the most significant risk factors causing ju-
venile delinquency are, by far, ‘Family’ and ‘Economic and Social Factors’, 
respectively. In fact, these results align with the literature. Sociologists, re-
searchers, and criminologists have recognized that youths who have strong at-
tachments to their parents and a high commitment to their social environment 
are less likely to engage in delinquency (Chapple et al., 2005; Kroher and Tobi-
as, 2015). The literature supports the results of this study, emphasizing family 
and economic/social perspectives as the most focused topics in statistical factor 
analysis and crime prediction studies. Contrary to the literature, only one paper 
has been identified where no statistically significant effect was found on juvenile 
delinquency from familial subfactors (Mack et al., 2007).

The findings of this study may be useful for public authorities and crime pre-
vention specialists in determining the expected impact of targeting a known 
shared factor for intervention purposes. It is concluded that they should focus 
their attention and concentrate their limited resources significantly on family-re-
lated subfactors. Similarly, they should give more consideration to both macro 
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and micro-level economic and social subfactors to mitigate the negative conse-
quences of juvenile delinquency.

The following managerial insights can be drawn for the application of the uti-
lized method. In MCDM studies using AHP and DEMATEL, which are other 
subjective weighting methods widely used in the literature, some authors have 
reported that face-to-face interviews with experts can produce some contradic-
tory and inconsistent evaluations, noting that many mistakes could be made 
when using the questionnaire method in MCDM studies (Erdal, 2018a: 114; 
Erdal, 2018b: 932; Korucuk and Erdal, 2019: 170). In contrast, while conduct-
ing face-to-face interviews according to the FUCOM method for the evaluations 
of this study, no difficulties were noticed. It is concluded that, as a subjective 
weighting MCDM method, FUCOM can be used effectively in determining the 
significance degrees of risk factors causing juvenile delinquency, due to the er-
ror-free transfer of expert evaluations to the calculation processes and the con-
sistency obtained.

CONCLUSION

Juvenile delinquents constitute a population not usually recognized as needing 
services to prevent them from becoming tomorrow’s serious, violent, and chron-
ic offenders. Although many preventive programs have been developed over the 
years, it is clear that public authorities and crime prevention specialists should 
focus on developing and implementing more effective policies and procedures 
directed toward using available resources to address the problem.

In this study, the FUCOM was utilized to determine the significance degrees of 
risk factors that cause juvenile delinquency, a complex MCDM problem that 
includes subjective and conflicting factors. For this purpose, face-to-face inter-
views were conducted with five academic members who have provided under-
graduate and graduate education on crime and security subjects and also served 
as commanders in the law enforcement units of the Turkish General Command 
of Gendarmerie for many years.

Throughout the literature review, many qualitative and quantitative studies have 
been identified that investigate the causes of juvenile delinquency and the rela-
tionships between these causes. On the other hand, to the best of our knowledge, 
no other study has been identified that: (i) prioritizes or determines the signifi-
cance degrees of risk factors causing juvenile delinquency, (ii) utilizes MCDM 
methods in general, and the FUCOM in particular, for juvenile delinquency.

In this context, during the planning phase of strategies for preventing juvenile 
delinquency, it is essential to define which risk factors should be focused on and 
to what extent, and which should be allocated more resources and effort to pre-
vent juvenile delinquency more effectively. Furthermore, it has been concluded 
that the FUCOM method can be effectively used for juvenile delinquency deci-
sion-making analysis.

The obtained results indicate that the most significant risk factors causing ju-
venile delinquency are, by far, ‘Family’ and ‘Economic and Social Factors’, 
respectively, in line with the literature.

Within the framework of the study results, it is necessary to focus on the family 
factor, which is a fundamental indicator. Juveniles are more open to change than 
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adults; therefore, supporting them with healthy opportunities based on funda-
mental skills and social and sports activities can lead to behavioural changes. 
In other words, it is evident that this will positively impact delinquency rates 
and perceptions of delinquency. Moreover, to prevent delinquency, it would be 
appropriate to develop and disseminate comprehensive studies based on the ju-
veniles’ families, schools, and society.

Like every study, this one has limitations. One of the main limitations is that the 
number of expert groups examined is limited, and this number could not be in-
creased due to time constraints. Another limitation is that the study is specific to 
the field of juvenile delinquency. Additionally, literature reviews did not identify 
a set of criteria concerning juvenile delinquency.

Especially considering the deficiencies and limitations presented in this study, 
the number of experts on juvenile delinquency could be increased. Parameters 
that influence and are influenced by juvenile delinquency could be included.

It is considered that this study may contribute to the literature by expanding on 
the following issues, both in terms of revealing the limitations of this study and 
suggesting directions for future research:

i.	 The risk factors causing juvenile delinquency evaluated in this study 
could be expanded.

ii.	 Comparative analyses could be conducted specific to various geographi-
cal regions, provinces, or countries.

iii.	Although the experts whose opinions were consulted in this study have 
many years of experience as commanders of law enforcement units fight-
ing against juvenile delinquency, the opinions of experts such as sociolo-
gists, pedagogues, and social workers, especially those working in court-
houses, may also be consulted.

iv.	 To prevent juvenile delinquency behaviour, there is a need to develop 
and strengthen the parenting skills of parents and to ensure that juveniles 
at risk remain in education. Development of school-focused preventive, 
protective, supportive, and empowering services is necessary, therefore 
implementing school social service practices is essential (Çabuk 2022: 
140). v. Different subjective weighting methods (e.g., AHP, DEMATEL, 
SWARA, SMART) may be used, and comparative analyses may be em-
ployed with the results obtained in this study (Korucuk, et al., 2022:21).
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