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Abstract

:

Transport is integral to every city, having a crucial impact on its functioning and development. As road infrastructure does not keep up to speed with the constantly growing numbers of vehicles on roads, new solutions are required. Fast urban railway systems are a solution that can reduce transport congestion, with environmental protection issues also taken into account. Contemporary public transport cannot function without modern communication and information technologies. The use of telematics in public transport allows passenger mobility to be sustainable and efficient. Therefore, it seems justified to conduct research on this issue. The aim of the study is to analyze the perception of the use of telematics solutions to service SKM in Szczecin (Poland) with the use of multivariate correspondence analysis. Results of the research indicate that people living in the area of gravity of the SKM have a positive opinion on the application of telematics solutions in the activities of the Szczecin Metropolitan Railway. The results obtained are local in nature, but show the direction that researchers can take in analyzing public transport in other agglomerations. In addition, the article presents a tool that greatly facilitates the analysis of survey data, even with a large number of results.
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1. Introduction


Intensive urbanization, development of the automotive industry, and easier car availability result in increasing persons’ mobility. City dwellers, apart from daily commuting to work and education, use cars also in their free time. They make use of services, entertainment, and recreation, but also of health care services and meet with friends. This results in an increase in the number of cars on the road and, as a result, an increase in environmental pollution as well as the problem of transport congestion.



Therefore, many cities have been promoting a sustainable urban transport system [1,2,3,4]. This means, for instance, that urban transport should be based on public transport [1,5], and that properly designed transport systems should meet the requirements for human mobility, as well as ensure transport safety. Transport accessibility is also a very important issue, considered to be one of the most important determinants of sustainable development of cities and agglomerations [6,7,8]. The agglomeration railroad is a solution that combines all these aspects. As Faron rightly notes, “the most effective, indeed only, means of transport is rail, which, in the form of the agglomeration railway network, can use the existing infrastructure to provide quick access to chosen destinations” [9] (p. 42).



However, it ought to be emphasized that the agglomeration railroad cannot function separately from the other means of urban transport (buses and streetcars). It is necessary to integrate the whole city transport system, which seems to be impossible to achieve unless telematic solutions are applied as the use of information technologies supports effective management [10]. “Transport telematics is currently emerging technological solution as part of sustainable transport system and connects many of vehicle structures with remotely connected communication devices and is ensuring smart mobility” [11] (p. 17).



The concept of telematics is identified with intelligent transport systems (ITS) and can be defined as the effective management of traffic and logistics through the application of transport management techniques in the supervision and management of street, road and highway traffic capacity [12,13,14].



Technical telematics solutions use electronic communication systems that carry information. These systems include wide area network (WAN) and local area network (LAN), radio beacons, satellite systems, data collection systems (sensors, video cameras, radars, etc.), as well as systems presenting information to administrators (e.g., GIS) and users (variable message signs, traffic lights, radio, WAP, WWW, SMS) [15]. The operation of telematics systems in rail transport is shown in Figure 1 [16].



The inhabitants of the Szczecin agglomeration had the opportunity to check how selected telematics systems in public transport in Szczecin worked before, hence there was no problem with the assessment of the proposed solutions. These include electronic information boards showing the number of the tram or bus lines, the course direction, and the waiting time for arrival (Figure 2 [17]). Where there are no electronic boards, passengers can use the virtual timetable by scanning the QR code (Figure 3 [18]).



In addition to the above-mentioned, the following telematics solutions are used in Szczecin:




	
collecting public transport tolls—mobile applications,



	
traffic control (coordination of traffic lights at selected intersections and routes),



	
video monitoring,



	
automatic registration of traffic violations at selected points,



	
information management for drivers—variable message information boards (Figure 4 [19] i Figure 5 [20]),



	
automatic toll collection for trucks.








The broadest interest of telematics, among others, i.e., medical telematics, environmental telematics, is transport. There are many publications about the use of telematics solutions in road transport [21,22]. Topolska and Bujak [23] wrote about the use of telematics in passenger transport in relation to agglomeration railroads. In their opinion, the co-ordination of urban railroads should cover areas such as technical solutions (organization of transfers which enable passengers to change the means of transport safely and efficiently), care for visual information systems to facilitate the transfer, and organizational solutions (co-ordination of routes, timetables in order to match their timing and maximize passenger comfort) [23].



Telematics in urban transport may be approached from two perspectives: that of the transport organizer or that of the transport users. This paper focuses on the latter.



Therefore, it was decided to analyze how the residents of the Szczecin Metropolitan Area (SMA) perceive the use of telematics solutions in connection with the launch of the Szczecin Metropolitan Railway (Szczecińska Kolej Metropolitalna, or SKM). SKM will consist of four lines constructed using existing railway infrastructure within the Szczecin Metropolitan Area (SMA). The construction works on the linear and point assets of the SKM are ongoing and will be concluded in 2022. Therefore, it was hypothesized that SKM passengers’ perceptions of the use of telematics solutions depend on their age, education level, frequency of public transport travel, and purpose of travel.



English-language information on SKM may be found in a few papers by Polish researchers, but those are mainly theoretical analyses [24,25]. Researchers analyze the operation of agglomeration railroads also in other locations [9,26,27,28]. Therefore, this work will complement the existing research. The public transport operation in the SMA and the exact conceptual assumptions and SKM catchment areas are presented in the study by Barczak [29]. This study is an extension of that publication and deals with a fragment of research related to the use of telematics solutions.




2. Materials and Methods


In order to verify assumption, a standardized interview was carried out on a sample group of residents living within the SKM catchment area. Since the survey was also intended to reach the elderly, who often do not use the Internet, personal interviews were planned. The interviews were conducted without the participation of third parties, directly, anonymously, from 12 April to 25 May 2021. To make the group more diverse, the study was conducted at different times and in different locations. Interviews were conducted on a group of 400 respondents. It is therefore appropriate to note that the representative sample of agglomeration residents comprises 384 persons.



The first stage of the study is a brief analysis of the characteristics of the respondents. This will be helpful later in the article—during the analysis of the obtained results.



As mentioned earlier, 400 persons participated in the survey. The most numerous group of respondents is between 41 and 50 years old—130 persons, while the least numerous is the group up to 15 years of age—19 persons (Figure 6).



Most of the respondents have higher education—155 persons, and secondary education—152 persons. The least numerous is the group of persons with primary education—32 respondents. They are mainly under 15 years old (Figure 7).



The respondents most often use public transport 5 times a week or more—322 persons. The categories “rarely” and “not at all” were ticked by 16 persons, and the category “once a week” was ticked by 14 persons (Figure 8).



More than half of the respondents use public transport to get to their workplace—217 persons. The least frequent use of public transport is for sport activities—28 persons (Figure 9).



In order to verify the research hypothesis, multivariate correspondence analysis, which uses qualitative data and examines the structure of associations between categories of variables, was applied. This method is widely described in the literature [30,31,32,33,34,35,36], therefore the publication is limited to presenting its basic assumptions.



The correspondence analysis procedure begins with the transformation of the contingency table into a correspondence matrix (matrix of relative numbers). Then, row and column profiles, row and column weights, and distances between rows and columns are calculated using the χ2 metric. Next, it is necessary to find an n-dimensional (usually two- or three-dimensional) space that best represents the points under consideration. The resulting configuration is rotated to maximize the variance explained by each dimension of this space.



The row profile matrix is determined by dividing each relative abundance in a row of the correspondence matrix by the sum of all frequencies in the corresponding row. The column profile matrix is created in the same way. In a further step, the distances between rows and columns are calculated using the χ2 metric. For rows, from the following formula (the formulas are from the study [36]):


   χ 2  =  d 2    h ,   h   ′    =   ∑  j         p  h j     /    p  h °   −  p  h   ′  j     /    p  h   ′  °      2     p  ° j      



(1)




where:



   d 2    h ,   h   ′     —the distance χ2 between the h-th and h′-th row;



   p  h j     /    p  h °    —row profile elements;



   p  ° j    —average row profile elements;



  h ,  h ′  = 1 , … , H  ;



while for columns from the following formula:


   χ 2  =  d 2    j ,   j   ′    =   ∑  j         p  h j     /    p  ° j   −  p  h j   ′      /    p  ° j   ′       2     p  h °      



(2)




where:



   d 2    j ,   j   ′     —the distance    χ 2    between the  j -th and j   ′  -th column;



   p  h j     /    p  ° j    —column profile elements;



   p  h °    —average column profile elements;



  j ,  j ′  = 1 , … , J  ;



The inertia, which acts as a measure of variance in correspondence analysis, is determined in turn. Total inertia is a measure of the degree of dispersion of profiles around their respective centroids. It is defined as the weighted average of the χ2 distances between row and column profiles and the corresponding average profiles. For rows, it is determined from the following formula:


   ∧ h 2  =   ∑  h   r h   d h 2   



(3)




where:



   d h 2   —the distance χ2 between row and centroid;



   r h   —row weight (the sum of the frequencies in the row of the correspondence matrix);



and for columns from the following formula:


   ∧ j 2  =   ∑  j   c j   d j 2   



(4)




where:



   d j 2   —the distance χ2 between column and centroid;



   c j   —column weight;



In order to analyze the relationships between a larger number of variables, it is necessary to use multivariate correspondence analysis. In this method, the classical two-dimensional contingency table is replaced by a Burt matrix.



A Burt matrix is based on a complex marker matrix (combination of multiple submatrices corresponding to consecutive variables). The complex marker matrix Z has the following form:


  Z =    Z 1     Z 2    …    Z Q     



(5)




where:



   Z 1     Z 2    …    Z Q   —the matrices of markers of consecutive variables;



 Q —quantity of variables;



A Burt matrix B is determined from the following formula:


  B =  Z T  Z  



(6)







The resulting matrix is a symmetric block matrix. On its main diagonal are diagonal matrices that show the number of occurrences of each variable’s category. Off the main diagonal are the contingency tables for each pair of variables.



As the graph obtained with the use of multivariate correspondence analysis is not always fully legible, the method used was supplemented with a cluster analysis—the agglomeration method of Ward. Ward’s method has been thoroughly described in many publications (e.g., [37,38,39,40]).



The Ward method can be presented in a few steps (based on [40], patterns come from the same source):




	
Normalization—it is applied usually because of the possible scale differences among the questions (j):


   m  k ,     j =    x  k ,   j   −  x  m n ,   j    s     



(7)




where:



   x  k   j    —answer value (x) of the questions (j) concerning the users (k),



   x  m j    —mean of the answers (mn) regarding a question (j),



   s j   —standard deviance (s) regarding a question (j),



   m  k j    —normalized answer value (m).



	
Designation the distance (d) between 2 users or clusters (k and l) was calculated with the quadratic Euclidean distance using the normalized values for the total number of questions (q):


  d   k , l   =   ∑   j = 1  q       m  k j   −  m  l j      2   



(8)







	
“Users or clusters of minimal distance to each other will be unified into a new cluster (k+l). If the new cluster exists, its distances have to be redefined towards all other users or clusters (a). Different clustering methods use different algorithms for calculation of new distances. Ward’s method calculates the optimal minimum distance taking into account the number of users in the clusters” ([40], p. 27).


  d   a ,   k + l   =      N a  +  N k    ∗ d   a ,   k   +    N a  +  N l    ∗ d   a ,   l   −  N a  ∗ d   k ,   l      N a  +  N k  +  N l     



(9)




where:



   N a   —number of users (a) in the cluster,



   N k   —number of users (k) in the cluster,



   N l   —number of users (l) in the cluster.








For greater clarity, the step-by-step methodology is shown in Figure 10.




3. Results


For the purpose of this study, four variables characterizing the perception of the use of telematics solutions by future SKM passengers were considered. These variables were analyzed in relation to the age (A) and education level (E) of the respondents. Frequencies of urban transport use (F) and most frequently chosen destinations (D) were also considered.



As mentioned before, this is part of a large survey. For this publication, questions concerning the use of telematics solutions were selected, which, together with possible answers, are presented in Table 1.



Before proceeding to the correspondence analysis, it was examined whether the variables were dependent. Since the responses obtained are measured on a nominal scale, Pearson’s χ2 test for independence was used to assess the dependence of the variables. Table 2 presents the values of the χ2 statistic, i.e., the probability of rejecting the null hypothesis of independence of the variables analyzed. All variables presented met the required conditions of dependence and were used for further analysis.



Figure 11 shows a three-dimensional perception map based on a 27 × 27 Burt matrix. It should be noted that only those variables that show connections between categories of variables are presented graphically. Based on the map, the relationships between the categories of variables were typified.



Complementary to the analysis is Figure 12, which presents a diagram of hierarchical classification of categories of variables, which was made by Ward’s method. The horizontal red line indicates the stage at which the merging of the classes was interrupted. The intersection was determined based on the analysis of the distance of binding relative to the bonding stages (Euclidean distance). The diagram in combination with the correspondence analysis allows for more detailed analysis of the obtained results.



The following classes were obtained, on the basis of which regularities of the studied phenomenon were identified (classes I–VII):



Class I—respondents aged 51–65 years (A5) and over 65 years (A6) traveling for health care services (D3) will not use a free application for tracking live train schedule (P1-02:2). They will also not use a free application for tracking vehicle congestion levels (P1-04:2).



Class II—respondents with vocational (E2) and secondary education (E3), using public transport five times a week or more (F1) and not using it at all (F5), travelling by public transport to visit cultural institutions (D4) and sports facilities (D5) declare willingness to use information about real time to train arrival displayed on monitors at SKM stations (P1-01:1).



Class III—respondents aged 41–50 years (A4) declare willingness to use a free application for live time planning of transport means connections with SKM (P1-03:1). However, they find it difficult to judge whether a free app to track vehicle congestion levels would be useful to use (P1-04:3).



Class IV—respondents who travel by public transport to get to their place of work (D1) say that they would like to use a free app to monitor vehicle congestion levels (P1-04:1).



Class V—persons with tertiary education (E4) using public transport 2–4 times a week (F2), once a week (F3), and less often (F4), travelling by public transport to meet friends (D6) will not use a free application for live time planning of transport means connections with SKM (P1-03:2). Respondents are unable to judge whether monitors at SKM stations displaying the actual time to train arrival would be useful to them (P1-01:3).



Class VI—respondents aged 15–30 (A2) and 31–40 (A3) say they would like to use a free application for tracking live train schedules (P1-02:1).



Class VII—respondents traveling by public transport to reach an educational facility (D2) will not use screens that display the actual time until train arrival at SKM stations (P1-01:2). Persons in this group do not know whether a free application for live time planning of transport means connections with SKM would be useful (P1-03:3).




4. Discussion


Since the SKM is under construction and will be operational in 2022, there is a lack of previous research on this topic. Surveys on residents’ expectations after the launch of SKM can be found in the paper by Barczak [29].



The analysis conducted allows for concluding that the hypothesis posed in the introduction has been confirmed. Perception of the use of telematics solutions by future SKM passengers depends on age. This is evidenced, inter alia, by the fact that persons aged 51–65 years and over 65 years will not use applications to track the actual train schedule and to track the level of vehicle congestion (Class I). Deeper analysis shows that 86.57% of those over 65 and 92.71% of those aged 61–65 will not use the app to track the actual train schedule. Of those over the age of 65 (97.92% of those aged 51–65), 95.52% will not use the app for scheduling connecting transport modes, and 97.01% of those surveyed (96.88% of those aged 51–65) will not use the app for tracking vehicle congestion levels. This is presumably due to the fact that these persons do not use smartphones and feel apprehensive about using modern solutions. In other age groups, the percentage of persons declaring willingness to use the proposed telematics solutions is much higher. In the group of persons aged 41–50 years, it exceeds 97% of respondents; in the group of persons aged 31–40 years, it is over 93%; while in the group of persons aged 15–30 years, the interest in telematics solutions is slightly over 50%. In the group up to 15 years of age, respondents declare only use of the application for tracking the actual train schedule—73.68% of respondents (due to the small size of the group—19 persons—the correspondence analysis did not show any visible relationship between the categories). It may be assumed that young persons do not pay much attention to this type of solutions.



The perception of telematics solutions is also dependent on the level of education, frequency of using public transport, and purpose of travel. However, these relationships are not as visible as in the case of age. To a large extent, it depends on the level of diversity of travelers (persons who do not use public transport were also surveyed), but also on the fact that SKM is not yet launched, and it is difficult for respondents to evaluate something that does not work (telematic solutions).



As previously mentioned, the inhabitants of the Szczecin agglomeration know some telematics solutions that were used in public transport for several years. This made it much easier to evaluate the proposed solutions.



The solutions obtained a clear signal for SKM contractors, i.e., that such solutions are necessary and that travelers will use them. The results of the survey can also be used to determine the target groups to which advertising activities should be directed. The obtained research results are of local importance, but may inspire similar research in other agglomerations around the world. As mentioned before, the literature lacks questionnaire studies taking into account the evaluation of telematics solutions in public transport, and a presented research results clearly indicate the limitations of using telematics solutions by public transport passengers. These restrictions relate to age and education levels, as well as the frequency and reason for using public transport. It can be assumed that, also in other cities, these relationships will be similar, as long as there are no significant cultural differences. The research results can be applied not only to the agglomeration railway, but also to other means of public transport.



The tests were carried out before the systems were put into use, which guarantees that the implemented solutions will be satisfactory for passengers.



At the same time, in addition to indicating the direction of possible research on public transport, the article indicates methods helpful in analyzing qualitative surveys. It should be noted, however, that, due to the complexity of calculations, it is worth using appropriate statistical software.
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Figure 1. Telematics system in rail transport. 
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Figure 2. Information board. 






Figure 2. Information board.



[image: Information 12 00339 g002]







[image: Information 12 00339 g003 550] 





Figure 3. Virtual timetable. 
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Figure 4. A variable message board. 
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Figure 5. A variable message board. 
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Figure 6. Age structure. 
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Figure 7. Education. 
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Figure 8. Frequency of using public transport. 
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Figure 9. The most common destination. 
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Figure 10. Diagram of the methodology. 
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Figure 11. Three-dimensional map of perception. 
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Figure 12. Diagram of hierarchical classification of variable categories—Ward’s method. 
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Table 1. Questions in the survey questionnaire.






Table 1. Questions in the survey questionnaire.





	
Symbol

	
Questions

	
Answers






	
P1

	
Please indicate if you will use the following systems that enable positioning of objects using GPS satellite navigation




	
P1-01

	
monitors displaying the real time until the train arrives at the SKM station

	
1. Yes

2. No

3. I don’t know




	
P1-02

	
free app to track the actual train timetable

	
1. Yes

2. No

3. I don’t know




	
P1-03

	
free application for real-time planning of connecting other means of public transport with SKM (the application takes into account indications of devices for monitoring road traffic and weather conditions)

	
1. Yes

2. No

3. I don’t know




	
P1-04

	
free application to track the level of congestion on SKM trains

	
1. Yes

2. No

3. I don’t know
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Table 2. Value of the    χ 2    statistic.






Table 2. Value of the    χ 2    statistic.





	
Pairs of Questions (A)

	
Pairs of Questions (E)

	
Pairs of Questions (F)

	
Pairs of Questions (D)






	
P1-01

	
198.0636 [0.0000]

	
P1-01

	
134.0429 [0.0000]

	
P1-01

	
112.3712 [0.0000]

	
P1-01

	
108.8248 [0.0000]




	
P1-02

	
295.5743 [0.0000]

	
P1-02

	
79.2131 [0.0000]

	
P1-02

	
101.2435 [0.0000]

	
P1-02

	
44.1485 [0.0000]




	
P1-03

	
368.8575 [0.0000]

	
P1-03

	
64.9235 [0.0000]

	
P1-03

	
107.1821 [0.0000]

	
P1-03

	
42.4286 [0.0000]




	
P1-04

	
341,6718 [0.0000]

	
P1-04

	
40,7686 [0.0000]

	
P1-04

	
102,4273 [0.0000]

	
P1-04

	
47,2814 [0.0000]








P1-01—screens displaying the real time until train arrival at SKM stations; P1-02—a free application for tracking live train schedules; P1-03—a free application for live time planning of transport means connections with SKM (taking into account devices for traffic and weather conditions monitoring); P1-04—a free application for tracking vehicle congestion levels.



















	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2021 by the author. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






media/file13.jpg
100
10000%
oo
£y
w0
200

o000%

00

primary education

1525%

vocations education

35007

secondary education.

3575%

higher education





media/file4.png





media/file18.png
120,00%
100,00%
80,00%
60,00%
40,00%
20,00%

0,00%

7,00%
10,50%
9,50%

8,00%

education healthcare culture sport

10,75%

meet with friends





media/file21.jpg
3W plot of column coordinates; size 1x2x 3
Input table (rows"columns): 27 x 27 (Burt's table)

_3,
i






media/file3.jpg





media/file22.png
3W plot of column coordinates; size 1x2x 3
Input table (rows*columns): 27 x 27 (Burt's table)

|eyiau HEAE B) g uosUAD






media/file19.jpg
survey research

conversion of the contingencytableinto.

cormespondence mateix/ Burt matix

development of th survey resuls

calclaton o row and column profiles

dependent (Pearson's
independence)

s

testing whether thevariablesare

st of

correspondence anaysis

calclating themassofrowsand columns

wing the 27 motic

Ward's method

finding the dimensional space tht best reresents
the points underconsideration

eoaton to maximize the variance explined by cach
dimension ofspace

chartierpretaton.

daa normalzation.

detrmining the distance between users or lusters

connecing users o clusters o e clusters

deawing  two-dimensional raph

interprtaton o the obained results






media/file7.jpg





media/file10.png





media/file14.png
120,00%
100,00%
80,00%
60,00%
40,00%

20,00%

§,00%
0,00%

primary education vocational education secondary education

higher education





media/file11.jpg
12000%

10000% h‘ .
2100

saoox
€000 el
il 1200% -
B0 o
475% —
ooon |
5% a% over 5 e age-

upto 15 yearsofage 0 s16s





media/file6.png
“al, W) 3:25PM

www.zditm.szczecin.pl 2]

Antosiewicza 11 15:25

linia kierunek odjazd
6 Goctaw >>>
Stocznia

.. za 1 min
Szczecinska

11 Ludowa za 5 min

67 Ludowa 15:32

53 Stoczn.la’ za 8 min
Szczecinska






media/file15.jpg
2000
1o000%
o
o
wor
o
oms

5050%

5 o more times ek

500

24timesaweek

35

once awesk

s

atal





nav.xhtml


  information-12-00339


  
    		
      information-12-00339
    


  




  





media/file16.png
120,00%
100,00%
50,00%
60,00%
40,00%

20,00%

0,00%

2-4 times a week less often
5 or more times a week once a week at all

; 4,00%
oy 4,00% ——
8.00% 3,50% I





media/file2.png
GPS satellites

CTcentr:
Application server
for data preparation

------------.)I

network

R ———

Data transmission I 3
via GSM network Internet |
L |

i

1

s
e

Position-finding by GPS

Wireless sensor
data transmission

e - - :
S [l CTmobile on-board unit
Telematics on the vehicle

CTsensor for status acquisition Alerting for Alerti Data access via
registered users for registered web browser
(SMS, e-mail) users (e-mail)






media/file20.png
conversion of the contingency table into a
survey research
correspondence matrix / Burt matrix

development of the survey results calculation of row and column profiles

testing whether the variables are calculating the mass of rows and columns
dependent (Pearson's y* test of
independence)

calculating the distance between rows and columns

using the y? metric
correspondence analysis

the points under consideration

rotation to maximize the variance explained by each

dimension of space

chart interpretation

finding the n-dimensional space that best represents |

Ward's method o
data normalization
determining the distance between users or clusters
connecting users or clusters into new clusters
drawing a two-dimensional graph ‘
interpretation of the obtained results ‘






media/file23.jpg
Laby
Luoneonp3

Tree diagram
Ward's method

Zuoneunsaq
£e0td
Z10td
zoby

L £obv
vzorkd

'
H]

Luoneunseq

Lportd

Leortd
er0-td

Euclidean distance

a
]
Ao
i
] Zuoneonwa
| ouanbaid
uoneonp3
Liokd
L] suoneuseq
vuoneunseq
|| g4ouanbasy
| {se0v
goby
[ soneusoq
z20td
Zr0td
£201d

15

eoumsip puog





media/file5.jpg
W0 325PM

Antosiewicza 11 15:25

linia kierunek odjazd
6 Goctaw >>>

Stocznia £
.., _zalmin
Szczecinska

11 Ludowa za 5 min
67 Ludowa 15:32

Stocznia ’
.., _za8min
Szczecinska






media/file24.png
Tree diagram

Euclidean distance

l I'T

|1—|F-—.I_||_—‘—|r"1|

B
{

rﬁﬂr‘lrw

o

aoue)sip puog

[te)

|:0by
}:uonjeonpg
N uoneunsaqg

e co:mo:uw
€10-Ld

9:uoneunsaq
Z:Aouanbaly
¢:Aouanbaly
:Aouanbaly
€0 ld

F uoneunsaq

€70-1d
Z:uoneonpg
| :Aouanbaiq
g:uoneonp
L:10-Ld
G:uoneunsaeqg
piuoneunsaQg
G:Aouanbaly
G:aby

9:96y

m uoneunsaq





media/file1.jpg





media/file12.png
120,00%
100,00%
80,00%
60,00%
40,00%
20,00%

4,75%
0,00% —

up to 15 years of age

24,00%

32,50%

12,00%
10,00%

41-30
31-40 5165

16,75%

over 65 years of age





media/file9.jpg
ey






media/file0.png





media/file8.png
=






media/file17.jpg
2000%

10000%

s000%

000

w000

2000%

oo

et it frinds

bealthcare

education





