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Abstract This article proposes a Network Theoretical model for the interregional
commuting analysis, estimating the volume of commuters that operate in a commuting
network, based on the conceptual framework of the term “Web,” as provided by the
Web-Science. Initially, the Web-Science’s conceptual framework is being generalized
to operate for any kind of network and, afterwards, the proposed model is constructed,
under the rationale that each conceptual component in the generalized Network The-
oretical framework should be represented by different variables. The applicability of the
proposed model is evaluated on real data of the Greek interregional commuting system,
formulated by the capital cities of the Greek non-insular prefectures (|/(G)|=n=39) and
by their respective interconnection axes (|E(G)=m=72). The results of the analysis
show respect to the categories of the proposed conceptual framework, where the overall
empirical analysis of the Greek interregional commuting network elected the popula-
tion variable as the most determinative factor for the commuting phenomenon.

Keywords Network analysis - Network theory - Interregional commuting - Web-science

Introduction

Commuting is generally defined as the act of daily intercity traveling for employment
purposes, and it suggests a multi-parametric phenomenon determined by a set of socio-
economic and geopolitical factors (Polyzos 2011; Polyzos et al. 2013). The socioeconomic
and geopolitical framework describing commuting renders the analysis and thus the com-
prehension of this phenomenon a very important procedure for the effective and sustainable
transportation planning and policy (Evans et al. 2002; Van Ommeren and Rietveld 2005).
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The multivariate nature of commuting obviously sets the holistic microeconomic
analysis of this phenomenon to be a particularly complex procedure, a fact that has
favored so far mostly the decomposition approach in the research field. Many aspects of
the commuting phenomenon have been studied so far by regional researchers, such as
suggestively are transportation (distance and time) cost (Van Ommeren and Fosgerau
2009; Tsiotas and Polyzos 2013a), travel stress (Koslowsky et al. 1995), travel accident
probability (Ozbay et al. 2007), transportation and route alternatives (Murphy 2009;
Liu and Nie 2011), and productivity changes (Van Ommeren and Rietveld 2005).

One of the modern scientific sectors capable in providing a modeling toolkit for the
macroscopic geographic and socioeconomic analysis of spatial communication systems
is the so called (complex) Network Analysis (Brandes and Erlebach 2005; Barthelemy
2011; Tsiotas and Polyzos 2014, 2015). This recently established analytical framework,
and in particular Social Network Analysis (Easley and Kleinberg 2010), became
extremely popular during the rapid sprawl of the Social Network Sites (SNS)
(Kalantzi and Tsiotas 2012) through the World Wide Web (WWW) (Berners-Lee et al.
2007; Tsiotas and Vafopoulos 2010), which managed today to overcome the initial
borders of its maternal science, Sociology, and to introduce an individual scientific
sector cited by many researchers as Network Theory (Zuckerman 1999; Easley and
Kleinberg 2010; Borgatti and Halgin 2011).

Network Theory interprets communication systems as networks G(V,E) (Easley and
Kleinberg 2010; Borgatti and Halgin 2011; Tsiotas and Polyzos 2013a), which are
being represented as a set of interconnected entities, called vertices or nodes V(G), with
their connections, called edges or links E(G). Whether considering that the existence of
communication systems is diachronic in human history (Apicella et al. 2012), then a
network does not suggest a modern concept. Nevertheless, the modern post-Social
Network Theoretic aspect of networks, expressing the everyday life’s experience of
“being connected” (Christakis and Fowler 2009), has transformed these communica-
tion structures into a modern way of thought. According to the above conceptual
consideration of networks, the interregional commuting system can also suggest a
network, since at this level of scale it refers to a set of interconnected cities that daily
communicate by exchanging commute labor potential.

This article proposes a Network Theoretical model for the interregional commuting
analysis, which estimates the number of commuters that operate in a commuting
network, based on the conceptual framework provided by the Web-Science for the
structural decomposition of the Web, as it was presented by Tsiotas and Polyzos
(2013b). The proposed model is being constructed on the interregional communication
system consisting of the 39 non-insular prefectures of Greece, and its applicability and
effectiveness are tested on real commuting and socioeconomic data. The conceptual
width of the model’s components renders generality to the utility of the proposed model
that is believed to be capable to constitute an effective tool for the principal analytic
manipulation of a network under an insignificant loss of information.

This paper is organized as follows: “Methodology” presents the methodological
part: the conceptual framework for network analysis is described, the interregional
commuting model is constructed, and the necessary quantitative framework is
presented. “Results and Discussion” presents and discusses the results of the
analysis, under a regional economic perspective. Finally, in “Conclusions,” conclusions
are given.
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Methodology

The proposed interregional commuting model of this paper is based on the generalized
conceptual framework of the term “network,” originated from the theoretical matter of
the Web-Science (Berners-Lee et al. 2007), as it was introduced by Tsiotas and Polyzos
(2013Db). This conceptual framework provides decomposition rationale that leads to the
construction of a linear regression model, capable to describe the Greek interregional
commuting network under an insignificant loss of information.

A New Conceptual Framework for Network Theory

Recently, Tsiotas and Polyzos (2013b) proposed a generalized Web-Science-based
conceptual framework for networks. The rationale of this framework, illustrated at
Fig. 1, is based on the consideration that the theoretical matter of the Web is wide
enough to provide a generalized documentation for the description of all kinds of
networks (physical or immaterial), since it represents perhaps the most advanced,
developed, complex, and complete socio-technological communication system of
global scale that has been diachronically made by humans.

According to the perspective of the Web-Science, as it has been established and it is
expressed by Berners-Lee et al. (2007), the Web constitutes a multilayer network
composed by three ordered sub-network components (layers), the Infernet, the World
Wide Web, and the Society (Fig. 1a). The undermost component, called the Internet,
consists of the interconnected hardware devices (PC’s, servers, routers, cables, links,
etc.) that materialize the physical part of the Web. The middle component of the Web
consists of the software interconnections, referring to the total of the operational
systems, browsers, applications, interfaces, etc. that are responsible for the communi-
cation conduct in the Web. This component is called the World Wide Web (WWW).
Finally, the upper component refers to the Society, which is the living matter of the Web
that meets the utility of the previous underling structures.

The corresponding conceptual framework provided by Network Theory (Easley and
Kleinberg 2010) distinguishes in every network two components: a structural and a
behavioral (or functional) (Fig. 1a). The structural component consists of the set of the
infrastructures and their supporting facilities and suggests the constructed background
that materializes the communication among the interconnected entities of the network.
All the other factors that are related with the conduct of communication, expressing
flows, signal processing, and generally the “moving matter” of the network suggest the
behavioral component, referring to the mobile and dynamic part of the network.

WE® NET.THEORY WE® . NET.THEORY
Society Society _—Owntological ‘
www \_,,\ Behavioral ‘ www >~ Behavioral ‘
nternet \ Structural ’ Internet ~Structural ‘

(a) (b)

Fig. 1 a Conceptual components for the terms “Web” and “network.” b The proposed expansion of the
conceptual framework “network”
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The above classification, provided by Easley and Kleinberg (2010), enjoys the
generality to formulate a primary theoretical framework for introducing the notion of
network, but it seems insufficient to distinctly refer to the social origin that shaped the
modern analytical aspect and boosted the development of Network Theory. Perhaps
some indications of this social gender can be traced within the conceptual content of the
behavioral component, but such indications are latent and cannot be considered as
attributive, since similar indications can be also traced within the concept of the
structural component.

Whether considering the previous two conceptual frameworks (Berners-Lee et al.
2007; Easley and Kleinberg 2010) under a jointed perspective, then the semantic
correspondences structural-internet and functional-Web can be shaped, where Tsiotas
and Polyzos (2013b) introduced a conceptual component, named “ontological,” shap-
ing a third pair of correspondence society-ontological. According to this rationale, the
ontological component refers to the society of the interconnected entities in a network
and includes the set of its surrounding socioeconomic, cultural, ethic, political, and
cognitive attributes.

Graph Theoretical Model and Data

The Greek interregional commuting network is modeled by a non-directed bond
graph (Fig. 2) G(V,E) (Tsiotas and Polyzos 2013a, b), where the set of vertices
represent the capital cities of Greek regions and the set of edges represent
distances. In particular, every terrestrial prefecture P; (i=1,...,39) is projected to
a vertex (P,—v;) v;eV that is located at the geographic center of each capital city
and their direct transportation road connections are drawn as edges e;€E. Each
edge is described by a weight value w;; expressing the kilometric or spacetime
(necessary time, in minutes, for covering the certain edge) distances. The available
edge data is organized in diagonal adjacency matrices D****° (Diestel 2005) and
concern records of the year 2010 (Tsiotas et al. 2012).

LEGEND

1 ALEXANDROUPOLIS 21 KARDITSA

2 KOMOTINI 22 VOLOS

3 XANTHI 23 ARTA

4 KAVALA 24 PREVEZA

5 DRAMA 25 LEFKAS

6 SERRAI 26 KARPENISION

7 KILKIS 27 LAMIA

8 THESSALONIKI 28 AMFISSA

9 POLYGYROS 29 AGRINION
10 EDESSA 30 LEVADEIA
11 VEROIA 31 CHALKIS
12 KATERINI 32 PATRAI
13 FLORINA 33 KORINTHOS
14 KOZANI 34 ATHINAI
15 KASTORIA 35 PYRGOS
16 GREVENA 36 TRIPOLIS
17 I0ANNINA 37 NAFPLION
18 IGOUMENITSA 38 SPARTI
19 TRIKALA 39 KALAMATA

20 LARISA
Fig. 2 The Graph Theoretical model of the Greek interregional commuting system (/eff) and its Force Atlas
(Bastian et al. 2009) transformation (right)
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The Greek interregional commuting network is considered additionally to
edge—also as node-weighted (Tsiotas and Polyzos 2013a), meaning that each
node v;€V(G) is described by a set of weight values w;={w;} that correspond
to node socioeconomic attributes, which operate accordingly to the way that the
degree value (Diestel 2005) describes a node. This consideration renders the set
of nodes in the interregional commuting network into a vector space of
dimension |V(G)|=39, where the sets with the node weights for each attribute
are treated as separate statistical variables.

Under this treatment, a group of 30 variables (¥, X,...,X59) was formulated
for the analysis of the Greek interregional commuting network, which were
collected to cover (as possible) the very range of the determining commuting
factors, as it derives from the literature review (Glaeser and Kohlhase 2003;
Clark et al. 2003; Ozbay et al. 2007; Van Ommeren and Fosgerau 2009;
Murphy 2009; Liu and Nie 2011; Polyzos 2011). The available variables to
the analysis were further grouped into structural, behavioral, and ontological, in
accordance to the conceptual framework presented previously.

Table 1 shows the variables participated to the Greek interregional commuting
analysis with their descriptions, measures, and references per case.

Proposing an Interregional Commuting Model

This paper proposes a Network Theoretical model for the interregional com-
muting analysis, estimating the volume of commuters that operate in a com-
muting network, based on the aforementioned Network Theoretical conceptual
framework (Tsiotas and Polyzos 2013b) and on the non-directed interregional
commuting network model. The proposed model utilizes Pearson’s bivariate
correlation (Norusis 2004; Devore and Berk 2012) and linear regression anal-
ysis (Norusis 2004, 2005).

The algorithm of the proposed model’s construction consists of three steps.
At the first step, the available node variables of the interregional commuting
network are being shorted into three distinct thematic groups or classes, ac-
cording to their relevance to the structural, behavioral, or operational compo-
nents of the commuting network. Indicatively, the degree, the distance-based,
and related variables are grouped in the structural component’s class; the
variables related to causes producing flows are grouped in the behavioral
component’s class, and the variables referring to qualitative attributes of the
society constituting the network are grouped in the ontological component’s
class. The three component classes constitute distinct and independent group
sets (Xs, Xp and Xp), according to relation (1).

X=(X,i=1,....X]} 0
XEXSUXBUXO7 XlﬂX/ = @, j?fl,j = {S,B7 O}

At the second step, the algorithm distinguishes the most representative node vari-
ables per component class. This is conducted with the use of Pearson’s bivariate
coefficients of correlation (Norusis 2004; Devore and Berk 2012; Tsiotas and Polyzos
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Table 1 Examined variables in the commuting network analysis
Variable Description Source
(Y) Number of commuters Number of commuters that originate (GNSS—Greek National
from a capital city Statistics Service
ESYE 2007)

(X7) Degree

(X5) Commuting degree

(X3) Degree difference
(Xy) Closeness centrality

(X5) Mobility centrality

(Xs) Population
(X7) Labor population percentage

(Xg) Gravity sign

(X5) Educational index
(X10) GDP

(X11) Welfare index

(X1,) Public servants

(X3) Direct commuters

(X14) Minimum commuting
distance

(X15) Average neighbor distance

(X16) Average bus route
frequency

(X17) Bus route destinations

(X1g) Bus flow index

(X19) Average train route frequency

Degree of each city for the Greek

interregional road network of
the year 2012

Degree of each city in the commuting
network (number of commuting

destinations)
Xs3=Xs1—Xs2

Accessibility index that lies in inverse
analogy with the average distance
of a city to the rest of the destination

cities of the network

Centrality index capable in capturing
the ability of a node to produce
flows for a given gravity cause

(node weight)

Population of each prefecture for the

year 2006

Population percentage of each prefecture

for ages 20<A<65
Statistically tested sign of a city’s

commuting role (expelling, neutral,

attractive)

Composite index of each prefecture’s

educational level

Gross domestic product of each
prefecture for the year 2006

Composite index showing each

prefecture’s welfare lever for the

year 2005

number of public servants of each

prefecture
=max {incoming, outgoing
commuters} xS;

Distance of each city’s closest
commuting destination

Average distance of variable X,
destinations

Each city’s average number of
weekly bus routes for all
available destinations

Number of available bus trip
destinations per capital city

B3=B,%S10

(SE; Google Maps 2012)

(SE; GNSS—Greek
National Statistics
Service ESYE 2007)

SE
(Tsiotas et al. 2012)

(Tsiotas and Polyzos 2013a)

(Polyzos 2011)
(Polyzos 2011)

SE (based on Xj)

(Polyzos 2011)
(Epilogi 2006)

(Epilogi 2006)

(Epilogi 2006)

SE

(SE; Google Maps 2013)
(SE; Google Maps 2013)

SE

SE

SE
SE
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Table 1 (continued)

Variable Description Source
Each city’s average number of
weekly train routes for all
available destinations
(X20) Train route destinations Number of available train trip SE
destinations per capital city
(X51) Train flow index Bs=B4*x Sy, SE
(X32) Transportations GDP Each prefectures’s GDP in (Epilogi 2006)
transportations
(X53) Car number Number of private cars at each (Epilogi 2006)
prefecture
(X54) Bus number Number of buses at each prefecture (Epilogi 2006)
(X55) Taxi number Number of taxies at each prefecture (Epilogi 2006)
(X56) Accidents Number of accidents per prefecture (Epilogi 2006)

(X27) Accidents percentage

(X5g) Productivity dynamism

(X29) Unemployment inequalities

Per capita number of accidents for
each prefecture

Complex index depending from
GDP change, unemployment
percentage, labor productivity,
and labor percentage

Inequalities index for unemployment
per prefecture for the year 2007

(Epilogi 2006)

(Polyzos 2011)

(Polyzos and Tsiotas 2012)

SE self edited

2014, 2015), as they are defined at relation (2), where cov(x,y)=s,,, stands for the covariance

of variables x,y and +/var(x)=s, \/var(y)=s, are their respective standard deviations.

cov(x,y)  _ Sy

r(x,y)=ry, = = 2
N e e @

The representative node variables of each component class are chosen under the
criterion to have the largest sum of correlation coefficients squares among the signif-
icant (chosen level of significance <10 %) correlation pairs calculated per variable, as it
is described in relation (3).

XseXs : VX,-,XjeXS|ZS P(Xs,X;) = max{z (X1, X;) : Plr(X:,X;) = 0] <0, 10}

XpeXp vx,.,X_,exByZB (X5, X)) = max{z (X, X;) : Plr(X;,X;) = 0] <0, 10}
XoeXo : VX1, X €Xol Y (Ko, Xi) =max{ Y (X0, X)) : P[r(X;,X;) = 0] <0, 10}

3)

After electing the representatives of the component classes, the chosen variables are
set as predictor variables (X;) to a Linear Regression Model (Norusis 2004, 2005)
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having response variable (¥) the number of commuters of the interregional commuting
network (Table 1). The linear regression model produces an estimation of a linear
equation that best describes the relation between the dependent variable and the set of
independent, under the Least Squares optimization method and the constraint that the
standard errors follow a normal distribution. The versions of the linear regression
algorithm used here is the Enter method, where all inserted variables are calculated
in the model at once.

According to the aforementioned algorithm, the proposed model of the interregional
commuting in Greece is totally described in relation (4).

X=(X1i=1,...,[X]}
X=XsuXpuXo, XNX; =@, Jj#,j={S,B, 0}

Commuting_Network_Gy(V,E) :

Y = f(XstructurahXfunctionahXomo]ogical) = f(XSsXBaXO) = bs- X5+ bp-Xp+boXo+c

XseXs : VXhXjeXS!ZS,ﬂ(XS,Xi) = max{z (X, X;) : Plr(X;,X;) = 0] <0, 10}
i

1

XpeXp : VX, X eXp] Y (X3, X)) = max{z (X1, X)) : P[r(X:, X,) = 0] <0, 10}
- ,

1

XoeXo : VX, X, eXoly | (Ko, X:) = max{z (X1, X;) : P[r(X:,X,) = 0]<0,10

4)

Limitations of the Proposed Model

The proposed model is subjected to a set of limitations evident from the quantification
procedure of the Greek commuting phenomenon. The first limitation regards the fact
that the commuting phenomenon is modeled as a node attribute in the interregional
commuting network and not as an attribute describing the network’s edges. This
limitation ignores the distribution of the commuting quantities within the network
channels and allows just considering the incoming and outgoing sums of commuters
that arrive or originate to each node. However, such limitation does not suggest a
significant concern, since the total directed quantities of commuting flows are being
captured in each node and thus the total amount of information is preserved. Besides,
the node attribute of commuting is essential to the model for setting a common
reference base for the correlation and linear regression analyses.

Another limitation is that the proposed model uses one representative variable per
component class, a fact that causes the reduction of the model’s resolution, leading to
an inevitable loss of information that probably depends on the level of colinearity
occurring among variables of the same class. This limitation originates from a econo-
mizing rationale describing the construction of the model and it can accordingly be
surpassed whether constructing a more complex model, where its representatives would
be sub-models f4(Xs), fp(Xz), and fo(Xp) of the representative vector variables
Xs,X5,X0, which they can be either linear or not and they can consist of independent
or uncorrelated components within each component class.

Such a treatment would render an alternative expression to the interregional com-
muting model of relation (4) that considers the simple linear case f{(Xs)=bs X, f3(Xp)=
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bs Xp, and fo(Xp)=bo Xp and perhaps to an alternative optimization criterion of
electing the representative variables. Nevertheless, the proposed model in this paper
seems to operate almost perfectly on the Greek interregional commuting data and thus
it sets no further requirement for constructing a more complex model.

The final limitation of the proposed model regards the grouping procedure of
the available node variables describing the interregional commuting network. At
the proposed algorithm, the classification of the model’s variables to the
structural, behavioral, and ontological classes depends on the researcher’s voli-
tion, on how he interprets that a variable belongs to a group, although most of
the cases are quite distinct. This may render the model to become sensitive to
errors of grouping by eliminating the significance of potentially representative
variables if they are placed to incorrect component classes. Such limitation can
be surpassed through the try and error process, whether moving the uncorrelat-
ed variables from one component class to another and including them to groups
where they are mostly correlated.

Results and Discussion

This paragraph presents and discusses the results of the analysis. At the first
step of the algorithm of the proposed framework, the available variables were
shorted into three classes, according to their relevance to the structural, behav-
ioral, or operational components of the commuting network. Table 2 shows the
results of this classification. For standardization purposes, the independent
variable Y (number of commuters) was included at the behavioral component’s
class. Next, the representative values per class were calculated, according to the
presented methodology. For evaluation purposes this time the sums of square
coefficients of correlation were calculated twice, firstly including only for the
variables inside each class (in-class case) and secondly including all the

Table 2 The classification of the available node variables

Structural class

Behavioral (Functional) class

Ontological class

(S1) Degree

(S>) Commuting degree

(83) Degree difference

(S4) Closeness centrality

(S5) Mobility centrality

(S6) Population

(S7) Gravity sign

(Sg) Minimum commuting distance
(S9) Average neighbor distance
(S10) Bus route destinations

(S17) Train route destinations

(Y) Number of commuters

(B,) Direct commuters

(B,) Average bus route frequency
(B3) Bus flow index

(B4) Average train route frequency
(Bs) Train flow index

(Bg) Car number

(B7) Bus number

(Bg) Taxi number

(Oy) Labor population percentage
(O,) Educational index

(05) GDP

(O4) Welfare index

(Os) Public servants

(O¢) Transportations GDP

(O7) Accidents

(Og) Accidents percentage

(Oy) Productivity dynamism

(0O10) Unemployment inequalities
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available 30 node variables (total case), but without changing the classification
of Table 2. The results of this procedure are shown in Table 3.

According to Table 3, the representative variables resulted from the in-class analysis
are variable Sg (population) for the structural component’s class, variable Bg (car
number) for the behavioral component’s class, and variable O, (educational index)
for the ontological component’s class. The respective results for the total case slightly
differ from the in-class case, resulting to the variables Sg, Bg, and O; (number of
accidents), in correspondence. The ranking of variable O, in the total case moves to
place 3, following the variables O; and Og. For this reason, we apply three correspond-
ing linear regression models.

An interesting also observation from Table 3 is that the dependent variable Y
(number of commuters) is placed at the first place in the ranking, showing the
highest value of correlation sums. This seems reasonable, since the available
independent node variables are theoretically related to commuting, constituting
(in different scale) determining factors of this phenomenon. Another interesting
observation is that the population variable (Se) is the highest correlated variable
among the predictor variables. This renders to the commuting phenomenon, a
gravity characteristic that is verified at the part of the linear regression analysis.

Continuing, Table 4 shows the results of the linear regression analysis
applied for three different predictor sets (Sg,B6,02), (S¢,B6,07), and (Se,B¢,06).
As it can be observed from Table 4, all these three models have almost

Table 4 Linear regression results

Determination Model Unstandardized Std. Standardized ¢ Sig.
predictors® coefficients error coefficients
B Beta

(1). Predictors: (constant), Sg, Bs, O

R=0.999 (Constant) —881.91 174.10 —5.066 0.000
R square=0.998 Se 0.011 0.002 0.600 4.840  0.000
Std. error of the estimate=600.75 B 0.011 0.004 0.345 3.003 0.005
0, 41.422 11.729  0.065 3.532  0.001
(2). Predictors: (constant), Sg, Bs, O7
R=0.998 (Constant) —674.49 212.47 -3.174 0.003
R square=0.997 Se 0.015 0.002 0.816 6.151  0.000
Std. error of the estimate=693.20 By 0.02 0.005 0.049 0335 0740°
0, 1.198 1.482 0.134 0.809 o424°
(3). Predictors: (constant), Sg, Bs, Og
R=0.999 (Constant) —532.81 199.46 -2.671 0.011
R square=0.997 B¢ 0.016 0.002 0.834 7.991 0.000
Std. error of the estimate=643.41 B 0.021 0.007 0.627 2.796  0.008
Os —6.337 2.508 —0.462 —2.527 0.016

# Enter method

® Coefficients with significances greater than p=0.1 are considered of zero contribution to the model and thus
they are rejected
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absolute (~1) coefficients of determination, implying their almost perfect ability
to describe the variation of the data (Norusis 2004). However, the determination
ability of model 2 (S¢,B4,07) is rejected, because the coefficients beta of the
predictors Bs,0; are insignificant to the model.

Nevertheless, the high 7 results of all these models in Table 4 highlight the
utility of the proposed methodology in capturing in an almost absolute level of
determination (>99.8 %) the variation of the commuting phenomenon, by
considering only in the models the ~10 % of the available information (3 out
of 29 wvariables). This renders a contractive attribute to the proposed
methodology, operating as an alternative principal component analysis based
on the components that the network theoretical consideration (Tsiotas and
Polyzos 2013b) elected.

Finally, the results of Table 4 verify that the population (variable Sg) is the most
significant component in the interregional commuting model, suggesting obviously the
most important driving factor for the commuting phenomenon in Greece. The level of
such contribution is about 60, 81, and 83 % for the models 1, 2, and 3, in correspon-
dence, where it should be taken under consideration that population also affects many
behavioral and ontological variables of commuting (Polyzos 2011; Tsiotas and Polyzos
2013b).

Conclusions

This paper proposed a Network Theoretical model for interregional commuting
analysis, measuring the volume of commuters that operate in a commuting
network, based on Web-Science’s conceptual framework that has been general-
ized to operate for any kind of network. This framework decomposed the
notion of “network” into a structural, a behavioral, and an ontological compo-
nent, providing classes for shorting the available commuting network variables
into such attribute classes.

The proposed methodology is ruled by the rationale that each conceptual component
may be sufficiently represented by one characteristic variable per class, which is chosen
under the criterion of having the highest sum of square values of the significant
coefficients of correlation. The applicability of the proposed model is evaluated on
real data of the Greek interregional commuting system, and the results of the analysis
show respect to the categories of the proposed conceptual framework.

The foregoing analysis elected the utility of the proposed methodology in
capturing almost absolutely the variation of the commuting phenomenon, by
considering only a contractive set of the available information. The proposed
methodology is capable in operating as an alternative principal component
analysis based on the network theoretical consideration.

Finally, the analysis indicated the variable of population as the most important
driving factor for the commuting network in Greece, rendering to the commuting
phenomenon a gravity characteristic. The impact of this importance is detected both
in the functional and ontological component variables composing the interregional
commuting model, a fact which draws the assumption that the diachronic architecture
of the transportation infrastructure in Greece is developed to serve population needs.
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