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Research Article
In the last few decades, the creeping of cities and the unplanned physical development of
Received: cities have imposed many positive and negative consequences on peri-urban settlements.
11/02./2%23 ised form: In this regard, the current research aims to analyze the economic, socio-cultural and
?;/%%eozgn revised orm: physical-spatial consequences of urban sprawl and the annexation of villages to the city
Accepted: in rural settlements around the city of Kerman. The current research is applied in terms
06/06/2023 of purpose and descriptive-analytical in terms of nature and method. The collection of
Publisher online: information has been done in two ways: library and field. The statistical population of
11/06/2023 the research includes households living in rural settlements around the city of Kerman.
The sample size was obtained using the Cochran formula, 372 households, and the
samples were selected using the simple random sampling method. The collected data
were analyzed in SPSS and Excel software environment using sample t-test, Friedman
and Mabak technique. The results of the sample TT test show that the negative
economic, socio-cultural and physical-spatial consequences of creeping and annexing
villages to the city, in the studied area with an average of 3.67, are more than the positive
consequences with an average of 3.26. The results of Friedman's test show that among
the positive results, the environmental awareness index, with an average rating of 12.30,
and the infrastructure improvement index, with an average rating of 10.08, have a higher
rating than other indicators. Also, among the negative consequences, the index of
environmental pollution, with an average rating of 5.8, land use change, with an average
rating of 5.54, and cultural conflicts with an average rating of 5.38 have a higher rating
than other indicators. In general, the results of Friedman's test show that the surrounding
villages of Kerman city have been affected by urban sprawl and the annexation of
Keywords: villages to Kerman city. Finally, the results of the Mabak model also show that among
urban creep, annexation of the the villages around_ Kerman C|t)_/, Qaem Ak_)ad village ranks first with Si value of 0.221,
village to the city, Suburban and Saadat Abad village ranks sixth with Si value of 0.103.
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Extended Abstract

Introduction

The annexation of the village to the city is faced with various social, economic, cultural and physical
consequences, and paying attention to their various aspects can help planners in drawing a favorable
perspective of sustainable urban and rural development in policies. Rural settlements located around the city of
Kerman, like other metropolitan areas in the country, during the last two decades, sometimes affected by the
physical expansion of the city, have faced the phenomenon of urban creep, and through the phenomenon of
annexation, they have joined the body of the city; On the other hand, some others have been subjected to
structural-functional transformation. The function of the studied settlements has changed based on the form and
scope of activities, and relationships and how to respond to various needs and demands (Saeidi et al., 2013: 10).
Due to the fact that each structure requires its own function, and in conventional conditions, it enables specific
and suitable functions, and one cannot expect every function from every structure (Saeidi, 2012: 6). The
villages around the city of Kerman, during the process of structural-functional transformations, were not
accompanied by the same changes, and each of them experienced transformations according to their internal
facilities and transformational power. The studied rural settlements, despite features such as proximity to the
metropolis of Kerman, convenient access, etc., have witnessed numerous structural-functional transformations
during the past two decades, and are considered an example of the phenomenon of erosion, annexation, and
urban creep. According to the importance of the stated content, the present research aims to analyze the
consequences of urban sprawl and the annexation of villages to the city on the economic, social-cultural and
physical-spatial dimensions of rural settlements in the vicinity of Kerman city.

Study Area

Kerman district, with an area of about 44,629 square kilometers, equivalent to 24.39% of the area of Kerman
province, is located at the foot of a mountain. According to the latest population and housing census of 2015,
the population of the research area is 738,724 people. The villages studied in the research are: Qaem Abad,
Saidi, Akhtiar Abad, Sharaf Abad, Saadat Abad, Baghin. The villages of Qaimabad and Saidi, which are
located in the periphery of Kerman city, and over time are often affected by external factors, such as the
proximity to Kerman city, the excessive growth of the physical fabric of the city, towards the villages, as well
as external factors such as changes in the social structure. have been cultural and economic of the village. The
villages of Akhtiarabad, Sharafabad, Saadatabad and Baghin, due to their distance from Kerman city, are
affected by internal factors such as natural location, cultural background, and external factors such as proper
access to the city, and the implementation of construction plans. have gone through, in such a way that despite
preserving most of the agricultural land use, and the employment of the traditional village population in the
agricultural sector, but due to proper access to the city, under the influence of severe urbanization with physical
changes (changes in housing construction patterns, materials, etc..); Social changes (changes in cultural and
demographic context, etc.); They have faced economic changes (boom of service businesses, etc.). Qaem Abad
and Saidi villages were annexed to Kerman city in 2016, due to their shorter distance to Kerman city, and due
to this, the value of residential land is very high and agriculture is low, and service functions have become
more popular.

Material and Methods

The current research is practical in terms of its purpose, and descriptive-analytical in terms of its nature and
method. Information has been collected by two library methods and field studies (questionnaire). Considering
that the characteristics of the current situation of rural areas, from the perspective of the main indicators of the
research, are obtained through descriptive statistics, and on the other hand, the results obtained in different
areas are examined and compared, the descriptive-analytical method has been chosen. In order to determine the
research indicators, firstly, library resources (libraries, newspapers, foreign and domestic magazines and
publications, etc.) have been obtained. In the field section, information was collected through the use of a
questionnaire based on the Likert scale. The statistical population of the research; 6 rural settlements around
Kerman include 41,068 people in 11,353 households (Iran Statistics Center, 2015). To determine the sample
size, 371/62 was obtained using Cochran's formula, and 372 households were considered. Considering that the
consequences of urban creep and annexation of villages to the city are more felt at the household level, the
household unit of analysis was considered. The sample households were selected using a simple random
sampling method. Using the lottery method, 6 villages were selected from among 11 villages located around
the city of Kerman. The villages studied in this research are; Baghin, Sharafabad, Saadatabad, Akhtarabad,
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Saidi and Qaimabad. Descriptive and inferential statistics were used to analyze the data. The distribution of the
questionnaire in each of the studied villages was based on the quota sampling method, and sample households
in the studied villages (using simple random sampling) were selected as respondents.

Result and Discussion

The ranking of the studied villages, in terms of the seven selected outcomes of the research, is as follows:
Qaem Abad village with the value of Si (influence value of the component and consequences) 0.221 is the first
place, and in this order, the Akhtiar Abad village is the second place, Sharaf Abad village is the third place,
Saidi village ranked fourth, Baghin village ranked fifth, and Saadat Abad village ranked sixth. Therefore, it is
possible that the results of the study are different from each other in terms of the objective dimension in some
variables, and other factors have caused the opinions of the respondents to differ. In general, the opinions of the
respondents are consistent with the status of the indicators observed in the field survey, and do not differ much
from the existing conditions. The review of the findings shows that the creeping of Kerman city towards its
surrounding rural areas has caused an increase in abandoned agricultural land, an increase in uneven urban
development, towards rural settlements, through the development of the road network, the transfer of the
growing population of the city and the expansion of residential space and Non-residential, in rural settlements
around the city. Also, following the increase in the city's population, and the indiscriminate entry of immigrants
into Kerman city, considering that there is no necessary ground for the population in excess of the city's
capacity due to reasons such as the scarcity and high cost of land, it is inevitable that the outskirts of the city
and surrounding settlements They settle in the city. Over time, this increase in population causes the city to
creep around, on the other hand, the villages around the cities have also grown up due to the population
pressure, so that they are either annexed to the main city, or around the city. Main are converted into new urban
settlements, near the main city. The continuation of this process destroys the borders, until the village becomes
a part of the city and is swallowed by it, thus accelerating the creeping of the city towards the rural lands of its
periphery. The proximity of the village to the city has caused the increase in the price of rural land, which is an
important factor in the direction of changes in the use of rural land. Based on the principle that population
growth and urban creep are both directly dependent on each other, over time, peri-urban areas lose their main
function (production function), as a result of the process of creeping towards the dormitory function. Urban
sprawl brings adverse economic, social and environmental effects to both the city itself and the surrounding
settlements. It has drastically changed the social fabric and economy of rural areas and as a result turned
villages into unplanned cities. While for most of the urban areas, agricultural lands are the main sources for
food production and raw materials. Urban creep quickly causes erosion and changes the function of the
surrounding agricultural land, to accommodate the rapid growth of the population and respond to the high
demand of development in the cities. Socially and economically, urban creep shows a vision of poverty,
informal settlement, illegal land use, on the outskirts of cities, the lack or severe lack of infrastructure facilities
and public services. The rural settlements located around the city of Kerman, like other peri-urban areas in the
country, during the last two decades, sometimes affected by the physical expansion of the city, have faced the
phenomenon of urban creep and through the phenomenon of annexation, they have joined the body of the city;
On the contrary, some others have been subjected to collapse and structural-functional disintegration. The
influence of the city of Kerman, and the influence of the studied villages, depends on the external and internal
factors in the city and the village. In general, it should be said that planning in the direction of annexing the
village to the city, and improving the quality of life of local residents, should be targeted and should be done in
accordance with the level of access to local resources and the objective and subjective needs of the residents, so
that it can improve their quality of life in the process of annexing the village to the city should help.

Conclusion

In general, it can be said that from the perspective of the residents of the studied settlements, the positive
effects of creeping and annexation of villages to the city in the physical-spatial dimension are more than its
negative effects, and in economic and socio-cultural dimensions, the negative effects of creeping and
annexation are more than the effects it's positive. Although these differences are not large, and both the
negative and positive effects of urban sprawl, and the annexation of villages to the city are higher than average,
and the structure and function of villages have been affected by the city of Kerman. It is important to note that
the results of this research are relative and it is not possible to conclude in general that the effects and
consequences of these two phenomena are favorable or not. In this regard, it is suggested that this process
should be studied more before its implementation, and if it is to be implemented, it should be planned in such a
way that the functions of rural development are not lost, and instead, urban amenities and services, with The
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least damage to the rural landscape should be available to them. In other words, urban and welfare services
should be provided in the form of rural development and preservation of rural culture.
Key words: urban creep, annexation of the village to the city, Suburban rural settlements, Kerman city.

References (Persian)

Afrakhteh, Hassan, Hojijipour, Mohammad (2012). Urban creep, and its consequences in sustainable rural
development (case: Peripheral villages of Birjand city), Geography (International Quarterly of the Iranian
Geographical Society), New Period, Volume 11, Number 39, pp. 158-185.

https://www.sid.ir/paper/495458/fa

Amini, Azadeh, Rafiei, Masoumeh (2017). Obstacles to the formation of rural-urban links, in the metropolis of
Tehran (case: the central part of Shahriar district), Journal of the development of peri-urban spaces, volume
1, number 1, pp. 45-60.

https://www.jpusd.ir/article 113868.html

AmirEnkhati, Shahram, Javan, Farhad, Hosni Moghadam, Hassan (2017). Analysis of the effects of urban
creep on the instability of rural settlements (case study: Razvanshahr city). Land Geographical Engineering,
Volume 2, Number 3, pp. 59-71.

https://www.jget.ir/article 69783.html

Bayat, Nasser, Pour Gholami Sarvandani, Mohammad Reza, Fadaei, Hadi, Asanlo, Ali (2021). Investigating
citizens' attitudes towards the effects of urban sprawl (case study: Damavand city). Human Geography
Research, Volume 53, Number 2, pp. 673-695.

https://jhgr.ut.ac.ir/article 75776.html

Hataminejad, Hossein, Rasool, Darabkhani (2006). An analysis of the central place theory of Kristaller.
Geographical Information Scientific-Research Quarterly, Volume 15, Number 60, Winter 2015, pp. 65-69.

https://www.sepehr.org/article 27874.html

Iran Statistics Center (2015). The results of the general census of population and housing, according to the
divisions of the country.

1zzdi, Hassan (2017). Synthesis of the causes and consequences of rural-to-urban integration in Iran, the second
national conference on sustainable rural development of Iran, Tehran.

https://civilica.com/doc/923167/

Jamshidzehi Shahbakhsh, Omid, Ghanbari, Siroos (2019). Urban creep and physical-spatial changes of
Zahedan peri-urban settlements, Journal of Peri-urban Space Development, Volume 2, Number 1, pp. 85-104.

https://www.jpusd.ir/article 114037.html

Jozak, Alireza, Lotfi, Seddige, Nikpour, Amer (2021). Analysis of the effects and consequences of the
annexation of the village to the city (case: annexed villages to the city of Amol). Development of peri-urban
spaces, volume 4, number 1, pp. 25-46.

https://www.jpusd.ir/article 145975.html

Kamran Dastjerdi, Hassan, Badie Aznadahi, Marjan, Zaki, Yashar, Ahmadi, Abbas, Hosseini Nasrabadi,
Narjesosadat (2017). The study of the city in political geography and geopolitics, with an emphasis on the
theory of Gutman and Cox, Geography (Scientific-Research and International Quarterly of the Iranian
Geography Association) Volume 16, Number 56, pp. 192-207.

https://www.magiran.com/paper/1857653

Karimi Dehkordi, Qorbanali, Monshizadeh, Rahmatollah, Rahmani, Bijan (2019). Measuring and evaluating
the geographical-environmental consequences of urban sprawl, in Shahrekord, New Perspectives in Human
Geography, Volume 12, Number 3, pp. 676-657.

https://geography.garmsar.iau.ir/article 675274.html



https://www.sid.ir/paper/495458/fa
https://www.jpusd.ir/article_113868.html
https://www.jget.ir/article_69783.html
https://jhgr.ut.ac.ir/article_75776.html
https://www.sepehr.org/article_27874.html
https://civilica.com/doc/923167/
https://www.jpusd.ir/article_114037.html
https://www.jpusd.ir/article_145975.html
https://www.magiran.com/paper/1857653
https://geography.garmsar.iau.ir/article_675274.html

Vol. 13, No. 47 Geography and Territorial Spatial Arrangement [ 151

Karimzadeh, Hossein, Saedi, Sima (2019). Analyzing the process of urban creep and its impact in rural villages
around Marivan city, Regional Planning Scientific Quarterly, Volume 10, Number 39, pp. 141-156.

https://jzpm.marvdasht.iau.ir/article 4127.html

Khosravi, Farshad, Shams, Majid, Malek Hosseini, Abbas (2019). Spatial analysis of the effects of the physical
expansion of metropolises on surrounding villages (case study: Kermanshah). Quarterly Journal of
Geography and Environmental Studies, Volume 9, Number 36, pp. 52-39.

https://journals.iau.ir/article 679252.html

Kiani, Maryam, Darvishi, Yusuf (2018). Analysis of economic-social sustainability of peri-urban rural areas
(case: Gomishan district). Space Economy and Rural Development Quarterly, Volume 8, Number 3, pp. 227-250.

https://www.sid.ir/paper/524215/fa

Mohammadi, Saedi, Amirian, Sohrab, Hosseini, Shermin (2021). An analysis of the consequences of urban
sprawl in the development of surrounding rural settlements (case study: villages around the city of Marivan),
Quarterly Journal of Geography and Urban-Regional Planning, Volume 11, Number 38, pp. 1-30.

https://journals.usb.ac.ir/article 6030.html

Mohammadi, Saedi, Moradi, Eskandar, Hosseini, Shermin (2019). Identifying and analyzing the effects of
urban sprawl on the development status of surrounding rural areas (case study: villages around Marivan city).
Applied Research Journal of Geographical Sciences, Volume 20, Number 56, pp. 55-74.

https://jgs.khu.ac.ir/article-1-3005-fa.html

Ojag, Ageel, Rahmani Fazli, Abdul Reza, Monshizadeh, Rahmatullah (2021). The role of rural-urban linkages
in economic developments and reducing poverty in rural areas of Iran (case study: Songhor district), Earth
Science Research, Volume 11, Number 45, pp. 186-201.

https://esrj.sbu.ac.ir/article 100793.html

Papoli Yazdi, Mohammad Hossein, Ebrahimi, Mohammad Amir (2002). Theories of rural development, Samt
Publications.

Riahi, Vahid, Masoumi, Mahdi (2019). The challenges of rural management and its role in the
underdevelopment of peri-urban villages, case: Shiraz. Development of peri-urban spaces, Volume 2,
Number 1, pp. 65-84.

https://www.jpusd.ir/article 114069.html

Saidi, Abbas (2012). Functional-structural survey: an alternative approach in spatial planning, Spatial Economy
and Rural Development Quarterly, Volume 1, Number 1, pp. 1-18.

http://serd.khu.ac.ir/article-1-1558-fa.html

Saidi, Abbas, Taleshi, Mostafa, Rabet, Alireza (2013). Housing renovation and structural-functional
transformation of rural houses (Case: villages of Ijroud city (Zanjan province), Geography (scientific-
research journal of the Geographical Society of Iran), volume 11, number 38, pp. 31-5).

https://mag.iga.ir/article 705200.html

Saidi, Abbas, Taghizadeh, Fatemeh (2005). Rural-urban links and regional development, a comparative study
of Bagh Malek and Ardakan cities, Geografia (scientific-research journal of the Geographical Society of
Iran), volume 3, numbers 6 and 7, pp. 33-47.

https://www.magiran.com/paper/755366

Saeedi, Abbas, Hosseini Hasel, Seddigeh (2016). The metropolitan integration of rural settlements, with a look
at the metropolis of Tehran and its surroundings, Geography (Scientific-Research Journal of the
Geographical Society of Iran), Volume 5, No. 12 and 13, pp. 7-18.

https://www.magiran.com/paper/756107



https://jzpm.marvdasht.iau.ir/article_4127.html
https://journals.iau.ir/article_679252.html
https://www.sid.ir/paper/524215/fa
https://journals.usb.ac.ir/article_6030.html
https://jgs.khu.ac.ir/article-1-3005-fa.html
https://esrj.sbu.ac.ir/article_100793.html
https://www.jpusd.ir/article_114069.html
http://serd.khu.ac.ir/article-1-1558-fa.html
https://mag.iga.ir/article_705200.html
https://www.magiran.com/paper/755366
https://www.magiran.com/paper/756107

Geography and Territorial Spatial Arrangement EJ1 152 Vol. 13, No. 47

Saeedi, Abbas, Rahmani Fazli, Abduloreza, Ahmadi, Manijeh (2013). Urban annexation of rural settlements
around the city of Zanjan; Case: Sayan and Gavazang villages, housing and village environment, volume 33,
number 145, pp. 3-16.

http://jhre.ir/article-1-351-fa.html

Sajasi Qeidari, Hamdollah, SadroSadat, Aida (2014). Identifying factors affecting land use changes in peri-
urban villages of Mashhad metropolis, Rural Research, Volume 6, Number 4, pp. 825-851.

https://jrur.ut.ac.ir/article 57360.html

Shafie-Sabet, Nasser, Ayoubi, Maleehe, Fadaei Bashi, Abolfazl (2018). Analyzing the consequences of urban
sprawl in surrounding rural settlements (case study: villages south of Tehran metropolis), remote sensing and
Iran, volume 11, number 2, pp. 1-20.

https://gisj.sbu.ac.ir/article 96729.html

Shafie Sabit, Nasser, Khaksar, Sogand (2016). Environmental-ecological consequences of urban sprawl in rural
settlements around Hamedan city, Environmental Sciences Quarterly, Volume 15, Number 3, pp. 55-74.

https://envs.sbu.ac.ir/article 97869.html

Sheikh Biglou, Rana, Akbarian Rounizi, Saeed Reza (2017). Urban sprawl, the annexation of the village to the
city, and the analysis of the effects and consequences from the residents’ point of view (case study: villages
annexed to Shiraz metropolis), human geography research, volume 50, number 3, pp. 591-608.

https://jhgr.ut.ac.ir/article 65074.html

Yousefi, Ali; Arghan, Abbas; Kamyabi, Saeed. (2019). Factors and consequences of urban sprawl in peri-urban
areas, case: Shahed shahr Shahriyar. Quarterly Journal of Geography and Regional Planning, Volume 10,
Number 2, pp. 654-635.

https://www.jgeogeshm.ir/article 109462.html

References (English)

Abedini, A., Khalili, A., & Asadi, N. (2020). Urban Sprawl Evaluation Using Landscape Metrics and Black-
and-White Hypothesis (Case Study: Urmia City), Journal of the Indian Society of Remote Sensing, volume
48, pages 1021-1034.

10.1007/s12524-020-01132-5

Banai, R., & DePriest, T. (2014). Urban sprawl: Definitions, data, methods of measurement, and environmental
consequences. Journal of Sustainability Education, 7(2), 1-15.

http://www.susted.com/wordpress/content/urban-sprawl-definitions-data-methods-of-measurement-and-
environmental-consequences 2014 12/

Deep, S., & Saklani, A. (2014). Urban sprawl modeling using cellular automata. The Egyptian Journal of
Remote Sensing and Space Science, 17(2), 179-187.

https://doi.org/10.1016/j.ejrs.2014.07.001

Farrell, C. R. (2008). Bifurcation, fragmentation or integration? The racial and geographical structure of US
metropolitan segregation, 1990—2000. Urban Studies, 45(3), 467-499.

https://doi.org/10.1177/0042098007087332

Kew, B., & Lee, D. (2013). Measuring sprawl across the Urban Rural continuum using an amalgamated sprawl
index. Journal of Sustainability. 5(5), 1806-1828.

https://doi.org/10.3390/su5051806



http://jhre.ir/article-1-351-fa.html
https://jrur.ut.ac.ir/article_57360.html
https://gisj.sbu.ac.ir/article_96729.html
https://envs.sbu.ac.ir/article_97869.html
https://jhgr.ut.ac.ir/article_65074.html
https://www.jgeoqeshm.ir/article_109462.html
10.1007/s12524-020-01132-5
http://www.susted.com/wordpress/content/urban-sprawl-definitions-data-methods-of-measurement-and-environmental-consequences_2014_12/
http://www.susted.com/wordpress/content/urban-sprawl-definitions-data-methods-of-measurement-and-environmental-consequences_2014_12/
https://doi.org/10.1016/j.ejrs.2014.07.001
https://doi.org/10.1177/0042098007087332
https://doi.org/10.3390/su5051806

Vol. 13, No. 47 Geography and Territorial Spatial Arrangement [ 153

Krieger, D. J. (1999). Saving open spaces: Public support for farmland protection. American Farmland Trust,
Center for Agriculture in the Environment. National Conference Proceedings: The Ohio State University,
Columbus, Ohio.

https://www.ahajournals.org/journal/atvb

Li, S, & nadolniyak, d. (2013). Agricultural land development in lee county florida; impacts of economic and
natural risk factors in a coastal area, (No. 1373-2016-109152), southern agricultural economics association.
annal meeting, p.p 1- 20.

https://ageconsearch.umn.edu/record/143087/

Lungo, M. (2001). Urban Sprawl and Land Regulation in Latin America, Land Lines, Volume 13(2): 28-39.
https://www.lincolninst.edu/sites/default/files/pubfiles/11a010303.pdf

Ostrom, E. (1990). Governing the commons: The evolution of institutions for collective action. Cambridge
university press.

Shao, Z., Sumari, N. S., Portnov, A., Ujoh, F., Musakwa, W., & Mandela, P. J. (2021). Urban sprawl and its
impact on sustainable urban development: a combination of remote sensing and social media data. Geo-
spatial Information Science, 24(2), 241-255.

https://doi.org/10.1080/10095020.2020.1787800

Vaz, E., & Nijkamp, P. (2015). Gravitational forces in the spatial impacts of urban sprawl: An investigation of
the region of Veneto, Italy. Habitat International, 45, 99-105.

https://doi.org/10.1016/j.habitatint.2014.06.024



https://www.ahajournals.org/journal/atvb
https://ageconsearch.umn.edu/record/143087/
https://www.lincolninst.edu/sites/default/files/pubfiles/lla010303.pdf
https://doi.org/10.1080/10095020.2020.1787800
https://doi.org/10.1016/j.habitatint.2014.06.024

Geography and Territorial Spatial Arrangement [ 154 Vol. 13, No. 47




FY oo Y Jlo IFeY bau 100 ED (ot ailae 5 sbel Ll

200 4 Bliwgy Gl g (5 e v 3> Sl Julxs
(S5 596! g0 Sl g ) 359 390 X god)

" Sl lizs " g ST seme 7 Licabs (g3l ww

um,"j_’v Je

canSyl ka6 Gl 9 Ll
Y 85l I Jlo IFoY o liansls

2y gourin i g Cudo sladoly (ld el Aol (y9u (59 b drwgi g b ppedd 035 sl A0 Wiy 50 L

g VEANIYY el yo g,
Su—oly Jdxi Sud L sl gy calul) (ot 50 Sl 00 )5 Jozx (6 el o (5L 0K 95w VEY YA 16,5530 Gl
SLpolKi Sy poid dms Wabiwgy Gl g (650 (35 (o9 U Gl g (b i closia! ( goladl ARIRNSTT TN B

C . . R . YEVOIAY : ool
60 3 « W93 § Cmplo Ja 51 9 (60 3,5 «Bud Hli I pil> Girgy cawl (yloyS el gl (2w

] 48,5 g Slowe 5 (1AL gy 90 4 SleMbl 5551058 ] doxi— hmogs iz
o il (3la S e (390 (o2 by GBI 1 (Sl (5 IgilS Jalds gy (5 lol dmoler
30Lai (g S digni by 3 olisuwl b Laigni g wol Cawddy lgils YYY (41,565 Jgo,d 3l oolisiw! b diges
Shle oSS g cpons 8 ((GlAigns ST LSL“O}J 31 eolasiwl b m.\.&‘_g)sia)f ool .wiul ol solu
45 GBS oo i GlAigeicST T g0 gubi Wi Juloxi gas 35 EXCEl g SPSS gla 3810 5 o 4o
il 55 s 4 baliwgy Gl g (335 o2 Ldd— godlS 3 (Ko pi- closa ( glasdl e slaooly
Ol cpoim 3 (39031 g ol iy YT (Sl b o (sactolyy 51 F/PY (Sl b aslllane 5590
Sgtp AL 9 IWIT (glas ) 5ufilen b anmo o 25T (a3l (o sloatoly (o 31 45 8 o
Ol 3 a—zrod alo Lo s b il dancawd 3 YL &d ) e[+ slad ) (uSlo b beslep)
CaSilan Ly ()l (639315 s BT A 51wy (pailoo b coumo o SogIT (ol 3 shio Lol
Wyl Lo s Ll ple drcamnd (6 5YL A3, BIYA Glad ) (mfle b S ,8 Olo )i g B/0F glad,
3t G35 LI oS s (9ol Slliwgy W80 g0 LS oy 8 (y303T s Sy sboss

o el s ilash € | G . ; (5alS (slaojls
Ol j0 4 a0 LS 35 Sblo Jowo guls Coledyo (ailaid ;5 1,8 Lo )8 el 4 aliwg, Gl

” ‘ ; o e 4 g G500 55
sloio b bl wolew slimwg) g Jol &y /YY) Si lado b obl 51 gliwgy cyloyS weid (ygol py (sLoLLwg <& el gy (3 Liwrg 3 (5B OIK 5w

14,5 41,8 ol &y 40 +/Ve¥ Si oloyS e
doddio

5 G STy CpitS 45 Censl oz ool 50 (6t Sl lad 5 S8 3T 51 S et 0 039 50l
cstloizl gloolions 5l bl (6 0—d drwgs Glagsl 4y oo (605 G355 9 9,108 oo 53U (1 Hlauly desgs
O 300y el 1o g pe (it g (YYO Y-V e ol e g 5li) il o soladl 5 Jawmocions )
slal o olooly 0o asliy ysos LK gliws, slaares pleol a5 bouTjl onl ool (5,08 805 b (5,05
Gy (YYY YAA (g 5 SLS) col atily o elaizl g olatdl (oIS o lasalens

Tayebnia@gep.usb.ac.ir (J gt 0u3ianns 83) 3] 2] el gl gl 9 ¢y Lo oLLS1S ¢ oy Liuwg y (530 ) 4ol g LIy jLuils )
makbarpour1983@yahoo.com Oyl colisloyS (g3l oliiloe (glwil pode g ludl ouSiils « g lwg )y 531y 4oliy g Ll ya jLolwl -Y
sedegh.barmiany@gmail.com Oyl eyl ly gl ol g L SIKEG1S ¢ 2 liwg ) (532 4ol g Ll yr oyl ol )1 g gaaiiils - Y

! shao and et al



BY oylad Y Jlo IFY ylowsls

VOF B (ol dibaiie— (5 pguds Glslol g Lidl 3

L conlon, S ol l) 60t 55 Ooes Slegdge et Bblie 4 O y2lee 5 Sz 0y S L8
Olymedn ) (60 (B3 i dlly S00Ss 4 pelitens Sjpod 93 30 0D (PP 9 Sexex 08 b
9 Syl e (8,0l aiile (Slas a5 0,5 (BB g0 5 SzsS slased 4 (ol Gblie i
N VE S O g s VE VY o Sen 5 cowile) Canl ALl g 5o ]y b US> 5 (65,508 sl s
Slg 5188 w5 slp wlie (n fchol (65)9laS Slagre) b Bble yuien lp &5 ol Jl> o ) OVA
L oy oo (Ml (65,5LaS slagrn) 50 (S 95 el Cae pots s 10 o35 i oo jlod 4 wlie 45
i (VY TS gol g () ol b yed 4o dnwgs VL sLolis (555l 5 Cones Sy ol sl pdy
il o (2l (Gt ()L ooy (Bl 88 Sl g ilaspin golamdl g eleixl a5l 6 e
¥R (LS 5 (gaome) dps o 1)1 1) coger Sloas g 5bo )y SISl o 3gmeS b ylaid o o
2235 3ol 4 3550 5l olatdl slacis b g g NSl pu 1 (55l s et (35 elogz s (o )0 (OF
sy oplesl glalivg, dose i T arulssl b anulss oo JlS g ool elaza! 6T 5 aias so peans
(FY YA o Kan g (59 ) 0,8 oo sl

5 9 oy Angh (ool 87 et (05 839> S sy a5 il go g Sloj e et B pleol
leolyy 8y wanlid cnl 1o (A NYAR () ¢ (gonw) Silo oo aiily 095 4y 1) Sgulpn slad sl
9 EO,SB (500 ,5) BB (b yrns it 9l 4 S e Sl ool slacs 8 g o IS ale e sl >
5 bly) (el seolligSiw (golae (Ll (b el a L) Bloddl aiulyd 4y 4z g9 L L(FY VAR ] e
3l el an aling, (pl 055 0l ciols co daslol 593 Sl 4y 5 00,5 Laas 1) o gy b 09> flase slaaigy
A= b ol golaill 5 (Sam b eloia] (Suan (28l Jodr (35S STpe cnl ailoads Jros el
Solie (5 Lame kS 5 35l se Sgzmaas (ST glp I (glite Canilaiime ((Sod (Siuan (e 0
Ly, olasl ot golazsl slaas) b ,5bces aSlaueSa (O YA (sis, obST g oo Fed) &)l
S5 dm Saldys g wiS (o0 Iy IS (65,9l et slatidlad 4 5 0.5 o0 alold g juay (65,5L8S A
oS ales ;S oy (aLSUlsS i alig (nl 35190 5l )leas 50 9 Wgd oo Jaos Gudgi St W31
aS aals g o | byl plesl g s 4 by, olKiiskos 3Ll o ygol ey (clolinsgy Conms a5 oy o503
5 e el (olaidl il Gla fou ;3 (sounie ie 5 oo Loy jop & xie £5550
B9 oo bty SloolligSw jo (olad-sulS

A ol Semezr Cul Gl (B8 0z 50 Gl S bl S50 9 Glnl S sla el 5l (S ple S et
A VA0 Jlos 40 4 00ss ;@ OVOVVE L ol VWAL Jlow 10 (ySane g oo (6 ylad pos (gloosls Lulusl
15 6ty SBolE 58 el aile 35 yleyS 1o el (lisy SBOlE5Ses . Cansl 00guny i3 VYAVYF
2 &8l by als> 8,4z 5 H9lim (O] el sloans ;o Wilos S 25 1) (50 S8 Baasy )piS
0323 395 4 1) (4298 BB Sleti (plad (58 @i g Cumex sl (il 5B el S0k 69>
ooz Wl o515 5 gy 2lraly Sl ped Seeli slalivg) 5l )l (2B 5 2Kle> A8 ool

! Deep and Saklani
2 Li and Nadolniyak



FY oo Y Jlo IFeY bau VOV D (ot il s sbel Ll

9 S Gy BF AT ()LSen 5 (gaezme) Conl iy o & 1) lalisgy (pl (s g (rmb ZSL g 00
Llo o 1alS LolRibgSs oz alidlspoad (Sl 8 slassly Glo)S e (gl slalivy, sl
loizl Cayge 5 (S5 S Dl (sloizl Gla g lomal c¥oloms 5 o 25 (lalidl (Gl (sloiz]
Ol armmacons s Gla Fogll (pogas DUl 5 Sloss 0508 ((Sne Cuad (ial33l (Lol (b,
Ah Oyt Lails 08 g S st (Sl (058 &gl (5 5S «(£h g (oly5 (o2l (o)l s
Slgh Cusgasme g laliug, olatdl 5 codlad glaslay (LBls )8 (e Cooed SRl alivg ) Globe osS o

52 9 B CBl )0 et ) Silonn GRIBl (e e 9 G0 e slacdled S el
e 99eS (5L o LISl sl 09008 o ol (875 (G980 9 (G918 jlugilo (il dalin,,
il o e 5 yenis gy a2l g slols ol opbl luilde Ol (S 5 ol
ol Sl 1y s Do 645 gl Slaliows) pleol 5 cnlicls (o)) 5o (tia il dengs

ol oas spiie Lwg, oIS 5 Bl cudle 9 0 515 Soss 4 Colpspo 4 conl anile o LaolK S
SFEF sl g (Kim b ol (elaiz] slaosly b ed 4 biwg; Gl oadplo Sl & 455 L
5 SAS Ik dag 5l gl slale b g3 50 sl oo Lol cilidee Cilgz 4y 4z i oS Sl azlse
i OlesS = sl 5o &Bly (pliwg) SlaollisSan S SeS (5 a0l 4 lagg IS sl 3 (pliwy
G 8oy b s ool o 5l e Law a3l das g (b 325 15 1505 (5 pd oM bl (gzmes
S35 P 0 5s (man (Jalie )3 asilaiwgn -t 6,80 4 Bl By bl s axlse 00
5 Ly, o Lacelad el 5 JS slie p anlllas 3,50 loolSiisS 5,515 wilazd § )3 50,5, skl
o azg (Ve AITAY (Lo 5 (o) wload Jooui )l (55Us5 lalolis 5 lajls 4 (2955l 6920
Ly clite 5 oyine gl 515 o5 late Ll 4o gl o 1, 055 ol 0,515 sl o 4S5 ouaily oyl
Gl g, (F YN (gimns) Cels Wl g Lo 1o 51, 60,5515 1 lsicas 5 Oluas milSal I, 055
S g 00g ol es (SLaSy Dlidi b 0,5 )5- s sl o 56550 anld Jsb o (le)S et seli
aslllas 350 oy (SLoolSisSn s S 41,25 |, o 5T, w95 (o g 5 (50 SIS b aslie
dald 4838 das 98 Job )0 g cmlio (s (Gl B 4 (005 oen 2la S 292 L
St 5 9 Bl g (Fas )3 oy Sl Glaiged 5 03g dasite (50,5 S-S be slags5 Fs 9 Y525
Wiy 00 ) el Sjgody 93 30 S5 P59 Core o &S Jol (nl 2 4SS L Sgd o0 wgne
Sladely 5 00l babiwg) (olamdl idu Gad s 5 55,0liS Sloge; (0wl erse oy (nl s
S oRed g s jgbas Jgel g glaling; den wil)d (pl Job jo sl allls o 1y (ool (e g Cudo
arg L iz g |, Sl 055 J525 g5 g gy il b cnliio oy 5 Wlodis giite ol paks oy
Slaal e babiwg) Gl 5 (600 (235 lasely oo Baa b jol> iy st ple Clllae Coonl 4
4 4255 b 5,0l sl 0lo)S el geliy (pliws, SlaollisSw (plab- oS 5 (Son b sloial (goladl
5 Sr—d S sleizl g gobaill slaasly a5l SVl cpl 0 Guly (o 50 Giod nl (gl Sua
ol e Ll Soul 009 atgfz (layS jed (gl (aliwsy SlRolSisSs 2 508 & balis, 3l
S92y 5 bre Sgld e 4 Liwg; Gl 5 st (555 5l (AU (plad- el g (S i eloia] i goladl



BY oylad Y Jlo IFY ylowsls

VOA ) (o) diitane— (5 pguls Gislol g Lidl 3

o Ly Bladl g (00 (055 laizl g golatl slavaly [l 5l aslllas 5550 (oliwg) (sloolSigSw )1

faiylo 558 slag, az jo e
B ge SISy ol bl e () 5 (LI sl jore 4 Zwend (nl 0 gl £505e L abal, 5o
e omes orte Go95m Smof Sl OLRaeg% plo I (B 9 @l 5l Bhome (Buiod Aty 950 Gayb)|
ol 3B 5 s B Dlse b gy o (VoY) ollSes 5 il 398 00 (655l (5,050 )Lgo 5 51,55
Gy S adl Cews mls cnl 4 €elaiz] Glaaila) sloosls 5 550 5l omiw 5l (oS 5 s el Sk Axwgs
o35 oo g yla ey ghite Syl g el Cmar (il Comaz (3508 5l 30 e (5 0
(CSlwgladl) iy Cws B3l (GoSme s g (FoSmme slaldd b Lo ol SLbI S la S 5 @l 10
Lol 3l ookl b 6508 (355 i) Sl b (stagly 5o (VY ) Tl lSen 5 (vl aslons 03l
b gl 5 Gt 8 a5 Wloaw; 4zl (nl s Aoyl b (69,90 Axlllas) b 5 oliw did ) g Jlate
il il anlys aelol g 039 inliEl 4 5y 0siSB log o] 5l 5 4l el s, VYR B ATV sla L
G e CBlse g 6 S oslwil Ghg) dmosls sy a5 is 4t STpe (SSTY leie b (ciegh o (V01T
O Sl A JLssa |y (asmmeins ) i sladely (50t (53 45wl s mlS ol 4 € et
5 Sl (LS by ) (amelenn ) (it SIS IS lag dangi (608 (B 4z e &S (e
A1 sl slagd Glsie b (hagsy 5 (V) T caaSons 5 5lg ol n G531 55 (5505088 (sl
0any (b B3lr (6,95 4 a2 g8 b oS il Cews b ol 4 LIl g Bt 0 (08 Gy LS
S A axgi by atie Slej Bogae 13 (60l W) QLS (g, (nl 50 055 (o0 JB (o) n 2590 B35
S5y a4 azxgi baslb ool o (B san oo, 5l S (ol @l a5 0g Slaine (ol b L3l 5 (Las
e Glee L camghy p3 (VF ) ol )Ses 5 (goeme el ooy allu il (sloy50 (b (60 Conex
o=l 4 Qs b Ol Slaliwg) 13,90) (gal i (olimg) loolEgSn dagi )0 (508 B35 slassly
aals Jlssan 1) (e Sl abins) GloollisSs oS Cundy 5 60 (B35 By 45 W) A
|y e ol 31 solgi i pie slo o b 5 orabs L o5 «solail o elainl Comdy (sl Lol s
PSR G slasly olST plee L (—aegn (VTAR) o )en 5 (63,50 (oo ,S ol aidls 0
GR5m gl ool alanl €(0,5 14t 0t gl SLolRsSs (69,50 Aalllan) 0l (gl SloolSigSs
L e elaizl g (sobatdl slal s 5 0 i VAR Ll b laomecins 5 and a5 ol o] 5l S
Az>gi dejls g aSlosls plaisl oz an |y asllas 090 800y e slaasly A ;0 VAR 4 V/AF 5Ll
e cpl o Ao 4z LS5 9 b oo Sog) 9 anwsd o, S Bl g ol (nl 08 Glpoe g iyl
2 S G sy 5 Jelser olsie b (smgh (VYA0) e 5 ghugy ol ()T hte SIS alS
5 Camar Ll Jle oz ol i gl oy plal €( e seianld 163,50 dalllas) (6 bl o>
5 9dge slacidled and (dgo chend )l 5 S jRe (ppild ind (M (5003l s (5 y5T05m B2 le

1 Shao and et al

2 Abedini and et al
% Banai

* Vaz and Nijkamp
% Veneto, Italy


https://www.tandfonline.com/author/Shao%2C+Zhenfeng

BY oylois OF Jlo IFeY lwsls V08 D (ot il et sbel Ll

> 9 4B el oo jebaall )0 (Gl (B A QSR pe g 4B 93 )0 (55T (5 bl e
Ol 4 ez o 0ed )0 gliwg b deng (o 0T slassly 5 s xed (B3P Oleie b staghy 0 (1TAY) Ho
S5—e S @]y pling) (LBl g 00,5 plesl g3 o 1y ol slalivg, (6 35 AT W) aze
Glabiws; Floas g (n o (S0 o sloizl igolaidl JLSlo oo 4y e Grizran g Cewl 09,5 b

sl 009 Sinlan biasg, sl Axsgi b V5 0l g sl 00 30l ey
Slotose & oloyS b b33 pibos 3,515 5 sl 1 ) 55 GlosS b (gl (gilims (sloolSiigSe
OFSL 4S 35 B0 patie ()15 B Sladiiing cwyp sl ales S a2 | (S9SUeS Y5 Sgel
L el oati plonil GLayS e Gigaly slalims; 2 st 35 slasely 5 sl b LS| o otagy,
S5 5l eolitul b gt cnl 5o wdipdyood 6 G055 dl Sl GLSG SISt el des 4SSl 4 4z

G5 (=l e nl ot Sl 5 (le)S e (Sl lalieg; Gamas, 4 oS ved oo N SLL

S Slw
S G OB =S Sz Lpsas a5 wiloads (slo g0 o)l Lo (sle 925 51 (g5 kmn \OJWL" o] oliel &
Ay 4 e b by (b skl oot sl slogess (oHBly el a8l el (bisy, Coprazr
omon,S) Sl aalsS Sl ay g se ools plansl IS 5 iS4y asil Lol 05 glls byl 5o (6,0
ST 50 s 8 P90 Aoy (0 a5 Cowl slodudy (650 (95500 0 S (PO YA (S g (50 S
5 00,5 0y oliwy, >les 9,0 j0 Lid b s 00 DM (le aS slaigSay ol ools (59, ez slo el
A ozl el 58 p90 derd Jsb 5o nlpogdle ilatd 518 m e Si2lee 950 (ol slaolgSn
aload (g0t B35 dbml sladinej g ) Wrdeg> J210 50 5 00 5l )l 4 ooz g 00d dig)ly 0l 55 e
A4S Sl anwgi Jlo o slo,9aS slo gt i sadaislid sla Sis 5l 6 Lhys (VF 12380 K19)
Ol oo il )0 (LBl Sl s (6 )1 cpomy e (Bl Bl (sillptar golatdl g elesx s
e 6t iy PV Y o) o SY) was e i | oeges leas g 5l sy SISl 0yt SgeaS L
sl g auS (e JUBI) st 9 (SSlidpg «6))slaS 85,1k slalad was oo Al 1) (cogee Dloss
JB9 ez g Laol, 555 g bael, A0l (58 o foagil O (oll &7 05800 plriler 5 S 20 Joe S ol
ail> Lilate (OY IYAF LS 5 ool caid) 958 oo molio 5 o3 b aujes cacl g ol ad iy
Gl s Slig 5 b5l 5 5 ogd oo 48,5 50 boanl b g bag s 51 elsl ()T 40 a5 cl (glas e (6,005
sogame ml sl gy Jlmmn jpdmling ) il pliwg) (slad jo Olyss wiul)8 03 I3 )-*-’L’ S
ol S 51050 s il AT A YAF (ol as 5 g ed o) Canl JISF ilais o o Ld e
St s 45 S 5 gl e il 0 obiwg)lin 5 (sl slalad ()] CBlate oS ol sLab 40 (s 0

! Lewis Mumford
2 Krieger

% Lungo

4 Bastier

5 Dezer



BY oylad Y Jlo IFY ylowsls

VP B (ol dibaine— (5 pguds Glalol g Lidl 3

G55 a8 S e 0l bl 5 Gt 98 Olsie b T 5l g Wlatdgs gy pe (Sedi b Axgi 2
Ao 45 Sl Gol B o ied 5P b (029,005 15 09b o0 Cgaine (29,0055 T b (ST 58 0, 5l 6508
el e BN 31 s 3, ok & b 0 & Ol & 535 0 st ) lolled lSe e 5 o als
1\ 60\.)\_A5|JJ )L&.—M’ s.a_w}ub 6L.QQLA.~>L~J 41 ‘WS‘)"WS 6[&0&)9&» 3O Core ‘;A.\S‘JJ \ :a)\o J.xj dw g
(Si59) 0Lyl 9 51K ) 6 Slodes> g ol ;o 0l 35 50 5l (65,99 Jolsd jo oz sloasuss
S35 0 slagisu plosjl als Jdoas dnng gl 5508 S S5 slo gt (9j9el 5 0z ws, (BB ATAY
Sy9biS ublB ol)ls slalame b pd 30535 drwgs 4ol 4 ol ogs] 5l 0gamals Boliiwl b of o )]
Ol A aslasly 5 nlS gleanlid jebay s ol ledSil g 00y G 3l ailiwy, slaolSlEul o 1,
Pj“-\—"j L}j.a ..\.91)5 6)4‘,“4 O’“")} 9 ..\....:) u"‘))L"’ ol 00l 6‘4.~.‘>L: W?Sl 9 wu).]adm w).‘>u u.cl.’ 4.]3.9.0
5 olaidl ( cloixl alizs gloadain) o) Gloanae OISCin il dalip o 5 & g,y ol ST aS col
.. " W e \ 1 : ; “
bdd o p5ead g bl (55 LLOAY YT 0 g 505) 0,51 anles ool 3 0l sl (aomecon
L o5 @Las 9 g;i~‘°)5 s(SCLoa?‘ csolaidl olal don 9O (S A Lme.o “5:9.;0‘)...: QS".L’;.M;” Lgl.Qoli';.S?S...;
Ol g ez (93850, 0y Ols o |y oamy ol ele (et 09 o0 iSal b sla il
sl glimsg; Bl ()0 laiye; )8 et (O] (glaose gai aF Cudls (50 by, slo 2l
o (=2l s 658 Sl (oSl jeome )l 5 (aemmeconn ) 3,50, (wluln 55 pol> yas jo Gelalinl
‘)J) «V-0 V49 cviaﬁ)wgl) Q)LD )|)3 &= 4>9id 90 aS ol @L@@‘; ol )‘ &5‘01)‘ Lg).g)ls u‘)...».u :Ujm
Ol 65,588 (2l (58 0l g labiws) (olail Jllo 1o Joou o (pliwg) (S 62 50 st
wol e aloxjl cline pla ds (g0 ol pzan g lalad o0l 0 odg slaglas (5 Lol 5l (S
Yo . T s s P , . . . e ..
9 09_....:(5_4 uYa_?u )l_?é l_Q)L‘z.& 9 03— )30 955 Ls\bLC '.\35) )‘ J.Qa-d l) dl.?r.” L)L’)} o LQL.MJj) (f/\)\ Yoo A
Satisn 055 o0 D50 oy mé Gl (o5t 5 il s 53l ol L Sialoals slaslugesle
AT (o 5 0005 ) 5) Gl ladlaie Ao o jo Sling, oRGeSw dygmgs Jolad Aol jo (6 ppei-Livg,
54 il 5 Comor 45 s (] & 03558 0 (m) S5 ekl mye JI dmd 3 (5 S OV FY
g i () il geli )3 ol e sl S (oo g JTSLbT 4y (555 0l )3 (655 0 b
J)...,l_, 5 9,00 ol 53l b s syl g0l j0 LSl (6,05 i aS oS Clllo Al ol e so
)" L:b).e‘_w @”‘9} O (e &ﬁ)l—fmﬁ Y NF. cd‘)&aﬂ 9 (§he) Cnl i G»bb‘ Lg).g)lfm.ii e
(floixl (golaidl ( o oIl Q‘j:;‘s.o sladkaio C.]a»; 30 g Sl Hlo,95 I slddlaio sl
ol el sladsl Jolie 50 ad o OVPY AYAY o o g a8l cusls o)lal o] olas- oS
Sl ey 3l 99,5 0 1B i yaelip 5 (S0 pla J5S Couisam Jolie 5o Lol oS (o0 59
sty jo 1) el (2liws) 5 53,5LS Slag yeld 555 (455900 5 s, 0 30, L cdnwgi Sl o y5iS S5

! Kew and Lee
Z Ostrom
3 Farrell



BY 6ylois IF Jlo NFoY linsls VPY (D o e e islel s Ll

Sloas 5 LISl olass o] e 5 oo soloiz] glodely ls e ) Ly, oud OV Y5 LS

ddoan LSLw etils) (e il oo Spnge Sload 25T 81 codeS 5 a8l al3dl 8 s (5005
Sl Amg )8 g SgSw Jore & LSl Ao aldl Sl ol pl g S (ool Gl (S5 CodsS S5
blyy e slaasly 51 AT (Gl)LSen 5 (goaza) 09 o0 Ly (5l S pzlee G2l 5 Corexr
b gLl slaanld 5l Ly, (solaill colo 6330 & Glgics el slaling; b b solad
Sl 2alS ey o il e (G0Nl s i) (65109 (B9, 4 e (loj (b )3 45 el
U agane 5 (b)) 0 salss 5551 G pae il 5 sl

4o a2 b (plivg 6t SlbLs ) a3 inl g wiiad L3 )1 shls (cotcnn (S5 4 4l G50 oSS gSe
5 099 olSigS L slal den b 5,5l 5 Ysos el saml (39,0 (i 5 508 0,515 5 A5
ay Lgy 5 05 O (o550 SOl 5 (aldd slaglyz psln wol 3 1) (pliws, (g (oldd Sl 5 Jov
5 3L o)lo (lamb Az LSy dnngs g g 9 3 G195 50 (oots sl G (6 et (bing ) lanisn S5
L ms g Sl il e Jolite (1S o8 s Ko o ol sl Cprizmas €OAY ) Fe o o San
Jlie Laily, 802 5 (6 )lik ST (bdd Glojle s 5 o6 et bty ladisn (o) p Sl (Ggeli (anb
Sad oo GloaBaiBlid Cdgzge by e olad LSle 4 oS Sl iliSe lagl o s By 9 S
0315 a3l 1) (6 yomiim by, Wges) (sldilaie A5cs 5 paly ¢ LoMEls Sile (¥O A YAT wooly &5 5 (gowams)
Lo alp Al o)y o L, YQ—‘-s-li.B)f‘ 5,559, yo oy I ey Jgol g aclsd 5yl cpl el
9 35 yeie (S yaeling Ade L olon cdnngs (53040l Ashe 4y dxgi &S GBS0 LA 0l o (oLES Ay
) Sraose (p (IS PBSSE 5 b A 5 (pliwg) dawgi 6 Kl S cogi b (im0 50,
leolfigSow Bl o1 Jlisas 5 s (355 (FA YAV (ond) 5 (fsl) ol 035 olpom by 5 (5540
=l bl o)ls (o jo 1 Ly 9 el O BlEe sladign 5 Luly, (o0bg 8 Jgl Ao )0 ol 4y oliws,
Sagbyz cnl 3 aalp amiiye a5 col 185 aldd Glagl o B jo alasisn gy 5 s ()l
P90 O

2 P G S 89S T 5 (9)9els (BeS 5 SRS B sy A )0 il slaan b (o)
OLLd 08, (Gl slo)eiS 5l 65l 53318 (Sgolrn (pliwg) GlaolligSw 15 sny (nl Slossly (S5
hgloase crwla il o y0 1) 6ol sl SIS casjlaze o ol Lok Sl Jdoas (6 s dlasls o g
Lo il n I3l sbasdl s golaidl ) I8 1y (9390l Angs * e 5 Sy 5K olis 3l Lo
olaidl g oo Jold (gogame (gt itu a5 Wiled S ol drwgd Jl> 0 sl ,giS ol slailE s dewgs
sl e oS g bl gy Limg) oo Bae (gmmy (i (50 5 b S Bikos o5 Sl (5 loasla o
Ol s Sl (68 STre 1 Ly 5 0 Ll drwgi Sl y0 slay9nS 50 (FYY YA (ol e 5 hsn)
A baliwg, sladl o1 Josas 5 s (o35 bauay £589 o,z Conl juslalal il flate 4SSl gloay alayl,

! Mike Douglass
2 Agropolitan

% Higgins

* Boeke

® Kuznets



\eY m 5'%-6%&&]5%&“,& fv o)l.n.{b‘“’ Ju‘\f'Y ub.m.jb

35150 et G35 A yd 058 gz genar bisgy e jeolalalus gl Lailyy Comlo yo lgs e 1) 0

Ol b oo cemmga |y (pling ) slajlailpin Sai)e5 g 00,5 las (S Sealin (Al oo 4 s 0l
o)) e 53 S gz |y esl ey (loolSiigSs 0,5 15 o sl 45 WS o iy delo] olo b ol 3

Lowg ) 9 el Latlgy 80505 L sl 515 ) Jou

) " oy b i
SOHRS P H \
SR

(el 5 635 (Bl cnl o) T 393 835 5 LaollisSin (olad plojles et 5 205 655 50 Qe Bl ol Baa
sl 5 Wisd e wgmme (5545 S1re Sl Bile lap] S5 835> 5 (ol (Pl 4T 0 aine ey 5 (Ve YA
a5 655 0 e psie eSS (635 0 IS (6595 Bajbil B (e s bt e LLI Gl ) (grw litel fren | (635 0 (IS0 &y k3
5oy st Slad s BN lie il 5 i (555 50 sla gl ojll s cuload o oS s ]

(FONTYAD ( SEls 5 ol cail>)

315555 S 51,5 Ly gralyey sLiiias> Aoy y3 e B8 55 5 30 05 b B8l 5 a8 s
AV N AYAY (an g (60 s )]50l8) Cnl Guds oIBa b 00 S 0l jo olad ploeus] oS

B3l s ald g 95t At el 5l wlsE ol 5 G5 e el a5l ol
L) G G35 (S A=D Comoz SRl 905 (65,5l 5 (pliws; cs e S ) @ ooy LolaiS )3 0alS (s
VAN + ) San 5 ) A2 By sl i LD 5 505,50 sloals JLiot poye 25T sosfs g o |l ol
el Joline Slbli)l ol g axis 5l b SIS gloaisy 6l)ls o)lse el 10 ool (ygel iy (oliws; (sl oS

y5on AUSS gl o shailate 35 (s 5 S

s Coprdy ] 010 aST Ll i lad ioye )0 LS Lo o S2al381 b (e ol (ks g3 s ' -
. s S s Sl e b | st OAEER R
Pz lraly Ojgpb g 0ad o8 g (5)0laS g (ke (Slead ()L (oS slas ) el (Sl

EYANF e e g Dlo) ol oy 1) pelae (So38 Anwgs g (6 ,0ed ddhaie JRig e ASLD [0 Corex

& Sl 3oz

[QAE Ulf..xwy i)

plw ol 30 ola,S pd @iBdS Ao ax b aS aile pl 5l ColSs 50 0em e (B0, g il i
2 e S S g b cnl el 00,5 a5 ) (6 SKedar (b dnwgi 5 0l (il sbaollsSs
wliowg, Gloolissw an lo,S i calizne Slpz 5l aS ool Caely g oolidl slasl ol (335 ol 8 B
S 95 58 5 laliwg, (ol 0,515 T Jlosas g asd, o 5l ool o b s o JuSizs | bnolKis g5
4,25 ) Gl Y528 golatll g (sloial il galyn pliws; loolSisSw lo)S el (hy3 il
Condy (JUdl Cuadg 0 0l (e g Cute DY A pamie el s Liwg, 3Ll 5 0l (B Wiles S




BY 6ylois IF Jlo NFoY linsls VY (D o e e islel s Ll

VUSLE 5o el by o lsi slon, 5 s oyl s i ] Aot g ol JLisey b (sloelSzisSes
w‘ AW 4.._—>|.>)., LQ)..\AL..: L))‘ o a O’“‘“ﬁ)" LSAQ.Q.M J..\.o U.HS )O 9 M)l? )9.L>4.: )...:

e s

et 4 e FURGRIONE T g TUON Wy}

¥

A Cegraz Sl L

oajeeli g M AS

2o 55 o Aresgd

dglalsg,y aladl g =

&

e

—‘:ﬂl.n.'.';ﬂ .ﬁﬁLﬂ:—iﬂ L;Lhd.nl.;.._} ag

/ b palE g Sn b \

T U g FUES IY) TIPS L e T )
rrrlocsl Al Comdy PSR- TE dlhwklfi g
byl . Fady ek P ST L g IO e

A NN

Somadg fealecd | slaoala
il g el 5 Jlas
okasBl LS

ORI (ogtehe Joe ) S

OF ) (Bedod bt 5 6510 Gl ool (B i 5 spe)

o9 (b 09,
59 4o Sledlbl (5)510,5 sl Llowi= arosi (g, g Caple Sl 5l g e0g (500,15 cBan Ll I Lol e,
S990 gmdy Sl S g Skl 4 a2 g b Sl a5 090 (Al ) (Sl Slalllas 5 slalils 3,
@l g )50 3l 5 wlse sty heog bl Bk 5l tagsy el sl el Sl 5l gl bl
ol 00 Slsel Lo a0 g, S oo 1,8 dunlio g () Oy50 calisie 3blie j0 odelansds
digad daale ;3 g sl yite Slislin (SigSz § Condy et 5 o el Sl Coond nl B Bures
Syt 5 Sze L alips, LaasboliS) GlalolsS gulio 4 il « g sl asls s jsliiods uul

aol i l5l 51 oolawl 5,k sl Sledlbl (g,518,5 « Slowe (idu o .l ode] Cawsds (g A3 5 > 5



BY oylad Y Jlo IFY ylowsls

VP (ol diibaine— (5 s Gllol g Lidl 3

JALM ULAJS).Q_AA UH‘)“" ‘5>L._w5) oliujs_w I ‘U’“&j)" 6)1.0—‘ :\Ml} ol 00l 'AL’>U‘ Q)i».] ;.Q...b u.aL.u‘).,
1S5S Jge,d 5l oolatnl b diges px s 51 (VY20 oyl ] Lol 55 1) sl gl VAYOY o ,a5 £V #A
labwg, Glodl 5 i oy lbduls Aol @ axgi bod ad 5 Las o leils YVY a8 sl cawsas YV /FY
ool wl L diges slajlgils ol a3 )3 a0 Jleils Jdow oy 0gd oo o yiien Jlgils mlaw jo b 4
OH‘)‘” o éJlﬁ 6l--~*5) AR Oy )‘ 4“5..54&)3 L)’“"B) )‘ oolawl L: lods uL?Lu‘ oolw kﬁota.: 6)54.:94.’ L)’“"ﬁ)
wblid, o el 1l ool e g ool 40 aadlle o, laliwg, .asos okl biwg, & (o ,S g
oas oolawl ol wl g ciogi JLal 5l Lassls Jdxigas 325 (6l oblwil 5 (sownw bl L woblcsolaw
039 (¥ Jgu2) (Slarots (s S Wiges (b9 (olslp axdllan 590 slaliwg, 51 Soso 50 sl fion p @555 Eansl
95 gly lamcan (el Boliay (6 ,—Sdiges 3l oolaiwl L) dsllas 5,50 slaling, ;o diged sla,lgls 5 conl

Sloads ol

Wges w39 .Y Jgu

- S
I ez 2 A Jols olaws | Cemen US| g, ol
Agad @ I«

va YAXRY YEYS ADFA bl
Ve ya/ay YYSY ABY - NARES
Ve /54 (2N Voo obleolens
v YE/VA YAVE AAF- obT s
yv Y00 Yrvy ASYS Snns
f- ARV e VYA FEPY abTess
VY Ve Vivoy £1-5A JS slass

Y0 oyl Hll 55 10 i)

o3 b asle

Pl g a laling, Gl g 60l (035 GodS- ame 9 (oo - elaixl g goladl slaaely Jdod
Slacaily 5 Pluo 09d (asuie losaly ;55 olime ] L 45 Conl pasuie lo,Sles sl JLasl o
s el il slaglis gyl wilo S8 335 sy pilicons a5 g yadlm Gol8usSu 5 oS>
3550 glo Slas a5 0 ls 352y (LSl (ol cnlal (g3lossag gty slo Sled 5 o azls (agas o o8
Sl (5592 ol pliy ol 0,515 081 S0 ddlais ;o 5 bl dphe dllaie S )0 ladely Judog (gl eoliiul
iy ol 5o Bl Jloye S addllae 3550 859 b (o)1 g Cotiiw iS1as jleadans I S sla Sl
ioobatdl glaaly 85mg slopasld (oole I 55 5 bl b ojglive & 5b3l B oad (A jol> haghy
aslllac 3 90 (oliws; SlaolligSw )3 5l 4 labiwg) 3Ll 9 2 (235 (plad-udlS 5 (Sm o elo]
IR W



BY oylois OF Jlo IFeY lwsls 190 D o adlae— 5 yislel 3 Ll

ow2eF s Slei g L aslh ¥ Joua

5o Slay!

($jylis slac b als ((Sosy die gl clainl Oladb 08 sl g olad 6l
«$5y9liS an aily Jeliw pals e 118 o Ssly olowl (S Cad Gialdl ooy s5bm 90
(LS gl Jas GrolidlJleal Jbsle s wnoe il glocs B il Sleas Jeline ol

Sl g sl malS Wy 3 a8 rals (g lselSs

solaidl

o= dralx ol ol ( SKim 3 o)l sl eleix] ojlla 5 S mdd (DUl g Gloas Cydgasme
9 S 95) Sem QLS jt ez o515 5 (Sold (eloizl (m 8 slaslrial all semne b
LS (S cinS cblicial GalS el Ble o a8 6,18 )m (e 8 DY 5ol S0l
o LS (oglae U ]S pae oy LS Lo Sras (o8l 5t 65,5laST i 5o Sudled 65K S - e loi |
Amgy LS ooag pleol ¢ slaiz plonadl falS (Lo 5 S') SYE Bras il cdansme 4 (3les
SRSG A e, slaiel alS L) (SKen sl SR0Su L pose s)kew 5 5,500 RalS S L

Sr5 5% g ElP Il o e (loi] o Oslis

et M bsgi e o @l padesgll i panl wlie Sl agy 0 Bl (s 5 ey ST
gyisr 9 0o S Rl (ol 5 (San b slletar o B e (slaldd 5 gl oo B (LS il
LS (Sl )l (Il i (s CEL (5590L drgi e g (sslone (8,003l gl
S sngyols j5 S5l Sl 5 8y gl slasloscsl il (el 5 (55,5l ()
Condy Syt il Gl (3 sl wiile (Sl Sloss &y (o s Sondg Sgete (sl e wlad-gadls
oy ol RaLS st luselo 5 Mgl (50T« alims, Sk 5 s sLad oS S5ete e
@l i o e ol mlie 2alS Gaw &l pals Glugadle p o las o Chnd o5 ol &l
59905 Ghilidl o (ST Gl ool @85 slapias S e bisg) o el Al 2l

e (ol

itz AV (5300, LS g ol et VT ) () Kan 5 STz AT (aon 5 Sl (golB ATVAY ()] Kar 5 (gupa) 1l
5 all 0l AYAY (o)) en g bl ol YA ()0 5 chwgs ATAY (gopnl VFe e (] )Kan g (gd0ome VAR (5,8 ¢ iSuad
OV ) Ken

- tleizl igolamdl glaasly ool Sl PV 51 JStiie lasbitus p (fog lain n 4 Gl Sl
et 0,5 Gl B 3 lasS o 4 iy laolSEisSn Bl 5 08 S slSm alsd 5 Sim
sy omims (sl el Bl 5 o ped G55 By site 5 St )BT 8 5S )s aallla 5550 sl jSled
Sl g - Sl an amg by g 9290 810 (g Slalllae (w5 5 90 Jliel () 5l aoliden
Lisg, g o als, 4y lalos 856 5 Glaaseis ololiwl S ) oolitul b ax Al o 1o 5 0d gl 5l g
tlis,S Ll aasl 5l oolainl b lavely yolde sly asliinnn oLl Jiegh opl jo b aul b asls Sy,
< IAYD goladl slooely (sl #lis,S ST Jlake paizmad canl +/AVE L il ous bl loaysS IS (sl
soe 3 o L a5 sl Cawdds JABY slas- codlS sladsly slp g IVAY Koo i clais! slaosly
= slergei) lal slagygs;l 5l asbiiius p 5l oaslcawsds slvosls Jdobga ;26 Cqa o .l ogllas

A ooliiwl EXCEL l331e 5 50 SLle iS5 9 SPSS l581s 5 50 (eau 8 903 g (1455055




BY oylad Y Jlo IFY ylowsls

V27 L (of aslaio— (5 g yhialal g Ladl yaa

L oaelawod, Sledbl s 5 00 230kl 5 (sanail (5 jslaez L3 0,50 sloosls Lzl pol> agsy 5o
(Sl o gl hog jlal lagbs, 5l Ghegi cnl 5o el sads Julodiga o5 oy Ll 5 eslitl
ooy ol 5 ol al )Ll i o el 0dd (51,5 oMbl ¢ laools Cinoss (gl (laxe Gl
9smdley 3B 51 g 5 00 oalinal T FantS 5 | (Sgz el 5l lmosls g Jleyind b Jloy paaseie
8,5 54y gl lesls Jlow sl SPSS 5dle 5 50 reas 8 (903l 5 slaisei ST (5 sloge;l 5l Waosls
babiws; ganasd; sl cal o )lmasizr (6 S peoal LSS (a5l a5 Shle STl eizren 0l

Sl 00l oolawl

axdlbios yg0 ddlaio (B yro
555 dy ) 5losS bl Comlns ooy YEIFR Jolno g yoyioshs FEFTA S0 Conasg b ylo,S oylins ygud
O3 L ildae (g 0550 8090 me Cpraz Sl 0ad 1Bl 255 (g Cumge Su o g 00ls olais]
I e aiow dalllas 50 cbinsg, sl 425 VEAYTE 5 Al 1 ¥R0 Lo 5Sms 5 Lyosii oo 5 slasd oo
el 5559ms ;5 45 (gr 5 LT eilE ccglaliny .yl oliiolin wbics b bl las sapms wbinils 5
Sl g0 ady ola)S b 4 (Sasj wiile Gy Jalse 1 Sl W lej 138 50 5 wlowd adly loyS e
Ly gobatdly (S elaiz] )l jo Jood aiile (g9 Jelge 58 g laling) Coon el (So 38
Ol e s &5 (5 iy Sdlae dad 4 4295 b (28l 5 Sblslew wobld,h bl La glabins) siloss
A 4 camlin (o tasd 3o gy Jalse 5 (Kap )3 s o ors Coadga aiile gy Jalse pdlices il
S i bde o8)a aSslaigS e wilos S (b T, (Selate DY 55 W) Slee Slag b 12
sl s 4y ol oy Jdoany Lol 5 )5LiS” e 5o Liwg ) (g Somexr Jlil 5 )5
ezl Olss (g dlas iz (Semn jlagidle 981 )3 o) ol Slss b sl 2l 5 S
laliwgy aslosgs azlge (g Floas Jelive 3ig)) (golamdl Ol s (g Surez g o2, 8L, o)
Sl Ole S o dmy wasylo (Lo S el 4 a5 (5eS Cdlis day a4y a4z g3 LT Lo o (gapnn 5 5Ll
Tloy st Gload 3 5,15 99,5 o0 Sygo (Sl (65,985 9 Vb Jlen (FeSme oy (03,1 ol e 5 W0

! od; ‘..L..a

. Skewnes
2 _ Kurtosis



BY oylois OF Jlo IFeY lwsls VAV D (sl i s et islel L i

axlllan 890 80guxo (oLl 3o ComBgo .V U
OF) (Barn g ias)

sl 5 ou
Ol el BlgSnly gla Sg 5 IS sled &l JLioay Weosls Judoxigay s 1 alopo (s o Gighy o
S e g 1) (o 2 3 j90 Al SLeMbl A (Sl 5 35800 GG Aiged S CSLD Coge ol
ez bl (Sl e el Jlo TYIVY 0L oS Eeal (o (roSls cadd oo LS (chnogs slaaidly
L ol 5laco,e Y217 Jolae 2539 50,0 |y beSKoenl 5l oo o VYT Jolee a5 YVY 020 o (lis i
5 (So > PAID) a5 YOO a5 s oo lis Jab cumdy wboly olbsKonl Slgl3 ae aams oo JuSias o,b;
s s Dt s (Sl i a0 e plugKnly 5l (a0 TAIY) L85 1V 5 ol (lsSily
VWA alss (0o, YVIF) Lai VoY losal, (oo yo VEIF) Las #) ol (ous,s £IT) 5 VY olges o oo oo

sl (aoys #10) Jolee 55 ¥ 5L 5 el 353 Coles) 5 (Ao VYIE) a5 §5 il (oo YY) i
—e 5 (Kb elei ool glaely Jlos 5 bl Sy SReshy et slaal pgs Ao
99 50 Laosls ol jlame Blioul 5 (5ol (0S8 jLie Hlas 51 0l & ol 3lddl 5 (600 835 (ol
3 90 sLaolKigSw ;o Wm0 Hlis oeluwods bl sl ool T Jgox j0 hie g i sladwly Cunsg
Ol Ly (hie slaoely (650 e (loyS 54 4 baliws; bl 5 (g 0ed (355 el aa o adlllas
PSPPSR TN P SV DUT IRVE RS SR PSPUCIHN VAR VAR JIOR < DS ARCHCORPN PCA P V1 1N



BY oylad Y Jlo IFY ylowsls

VEA L (o diiboiso— (5 g Glalol g LSl yaa

s 4y baliwg, Bldl 5 (6 et (535 (golaiBl aay jo el 00,5 Jhood 055 Sgelym slrds,e 4 ) 6 i
30 00 Ohlee 4y el 00l YITY 0k L e laaly 51 VAT S0k L stie sloasly (65 0 4 2eie
x50 el 00,5 Jrems 095 Jgeln slaling; a1y (g ion oo lasly LS b 55 solaidl o
FYIAY 5L U cine sboasly (6,5 0 an yomin (i 4 baliuwg,y lodl g (6 e o35 olad-s0lJE
Ay oo, claizl g golamsl slal M 5 o & le 4y cnl 0ull YIFD S0l b ke slaaly
w‘ oo; .))‘9 .)9.’> @9.4‘;;..) Lgl.ml...u.oj) L ‘) 6)......“.: M 6L$b..\.nl.u ULG; ).e,u G:LAB—Lg.\.JlS

e sloaly (Sl 51 e 2 Lol Gl 5 355 ol 5 elosr! st slaaly (il 45 Lo
S ole,S e aS 0,8 Sl aisS pl lei oo azmeil jo (el (F s0e) bawgin oo 5l yiicy asllac 050 ddlais o
2Ll o)l ol 18U s el slabiwg, o olad- ol 5 Kam i clois! (golazsl s
)...,l_, Oty YIAY 1 Slho b sl candg ali wns oo lis goladl glaasly b0 cw) p sbo oLl
=y SSlaE e S e ) e U i YIYY e U golasl ols asls 5 coe
ol 5 oo 8 Gt dn YN Silie b el Byl oo (o5 o s olaz] (glo o3 L
— o dlS slaacaly Ao o slazd ndy e, el 5l site 3T o i VIV Sl L (Som 8 ols e
L e sl Sogdl asls oo 3B oyt 10V 2 Skee L syl slo BT a3l jo olas
A oolaiwl & S b 3l easly roiw gl lad iy le,S el 3l ake 5t Oty YIAY (55 lo
ot loixl g ool hie g o sladely (xSl a5 Luil 5l cl ¥osae b opl )0 lawgio a> a5
lis; GloollisisSw a5 5,5 bl 45l Ol oo el Lagie 9> 51 SYL 08 & ol 3lddl 5 6 0%
Sloaly eSiln 5 wlazh s i oloS oSl 0ed & laliag, Glodl 5 355 anld b oS b (pals
Sile a5 Ll 51 5 slad- a5 slaasly 3,150 ol i cuite Gladely (S5l 5l 55 aie
GleollugSw aS 5,5 Sl aisS nl olg co sl lawgio o> 5l YL asli ol e g Cude slaoly
Ol g wlaid pdy 30 layS e 5l el 4 Loy Blodl g (855 wld (o DlesS ped (gl (ol
oo oSl il a s aes oo lid Camsg pl Ll i i sbaduly ke 5l 5 cude slaasly
el 00 oligSin (olad-(GadlS Cundy Sgnr o Olo)S 0t s laliwg, 3Ll g (600

e 43 liwgy Gl 9 (6 4 o35 oSleirl 3 golasl gloaly hrogi Lol F Jgax

o lasliw!l Gl sl OeSls Slaws daly ol

-va Y/A¥ rVY Cote glanely

Jixal Condg
157 YNng A e slaaaly

NiYs YIA VY Cote ladaly

3ol el
“IAA Y0 VY wiie slaaely, ST

<IAS YIVO VY oo slaoely
- /54 ¥IvY VY i sbaoaly
- Ve YIAY VY Cate laaaly

L;éLajﬁl uL-.s

solai8l slaasly
1Y APAR! YvYy e sloaely 4




BY oylois OF Jlo IFeY lwsls 194 M (ol i s et slel Ll i

-7y YINF Y'Yy St sbooly
el o
< /AN YIYY vy e slosaly
180 AVAR! Y'Yy S glooaly
S Sk
QNG AVAR vy e slasaly
104 YIY-. Y'Yy e saaaly sy olo e
< I#Y YNY Yvy S baoly
o - claiz] slaoely

QIS YIYO YvYy e slasaly
<IFA A/RN Y'Yy Cade slaaaly s e slo 25T
- /fY Y00 Y'Yy St slaoly sl p) dgue
Nidd Yio- Y'Yy s saaaly ol 65 s
<IFA Y/AN Y'Yy s slaaaly e sla Sl
gia! Y/AN Y'Yy Code slaswly

- elad- a5 slanaly
104 YIro YvYy e slasaly )

bt slaasily

S 71l L Sl slgsgal 5 Lools (395 Jles b g logs (omesd 3l iny olasiad sloadly 5o
soliwl (Kurtosis) So.as 4 (Skewness) Sg=> slayge;l 5l ools o5 Jlo s pnns (gl 09 oo ooliiul
Soye2 0 Jlo g amier 3l Laools cai il -V 5 V) 85 ,0 beosls Souis 3 Noz> axils> IS cb 00l
dsllas 0,50 Lo i o (gl cadosalin Sez laie ¥ Joaz 5l osslcwwod gl ululy o
55 Lol ash 5 009 Jloyi b yeitie ol (28 Bl 5l im0yl S B Y (hte g Catto Y 5 4Y) (e (is
Jloy (S0eiS 5l 55 i qujs8 0o GLAS cnl )05 18 (Y 5 55k o byl (FasS ladie ool i
Jloys ais 5l Laosls wsyls S8 Y 9 V) 83k 50 bopiie (SaS 5 (Ssz oliue o Ll jlceul jlo 95 5
o gly 6l g ol oas oolil Sl lagygel 5l osls ko (sl cnl b «(F Jgaz) w5 l,65 5
ol 0oy ooliial oy B (9031 5 (sana; sl 5 sl ST G slapsesT I iyl Y5

SR W e (Sudlo i Caridg . Jgu

AT SARTA YvYy Code s euls

a5 el
AR --04 VY ie TSR B
Y - Y VY

Sin i elornl slanaly

EARLd </+AQ Yvy Shio
YT VY- VY

solaisl slaasly
<JOYY <IFY0 YVY it 4

Of) ¢ Bl LSLQMLL é....a)



BY oylad Y Jlo IFY ylowsls

VYo (ol abaine— (5 el Giulol g Lidl 3

dSL'z.N 9 (S u.4)_‘> @L&é—d..\_?)lf 9 é&ﬁ—é@}‘ ‘GQL,A:;;@‘ L;Lw..ulﬁ aS e 2 u.:‘ L G""’L’ 6‘)‘.’
ua.‘>Lw ). g.,«_]l.‘i B 4495 14 )‘ | 00gs dqgi‘> QLA)S).Q,MJ ujﬁl)-a-’ ‘5’13..»5) LgL(boLiuin).: ).@‘.w aQ LQL.M:j)
5 San b elain cgoliatdl sloaaly o5, o Ul ] 523l 45 cal o oolitul ladelyy b)) gy
D9 et due dslllas 5550 (oliwg, GlaollisSw 1 b & lalig, Bl 5 0l (o35 plad- oS

Diloas gyl (sla35e3 S S yge; 5l ool b Ll 5 jge (sl oS

G5 (Sl b (2 Lad- gullS g (Kb o closal . golaiBl gaoly (il o Wglis oy Sl0g0i S T (y3031 .0 Jgu

i,k el
Lols L LS|
el s | e FR L | e T
oSle | olie | oty | 7 st | T
—+/+AY -+IY¥F¥ ATaT ofee A\RAl -y/aay DAARY YIAY olaidl cuie lansly
AT <NYFP DARE ofeee YV OIAEY <IFYA Y/a olaidl oo slaaely
DARAY o[-V AR ofeee YV Y/avo < IFVE YNY e ,i- cloial cote glavsly
DARIN ARE < IYOY ofeen YV /64 - <109 YIYD o ,i- ol e slaasly
YA <IYY¥ <INNF ofeen YV YANY <JFVY YIAN elad-sudl cute slassly
A |y | sOA | efee YWyl ovvfes |t YRS | aladudS e slavaly
JJEY- RV . YEV fees YV \Y/PVE </fay YIvF S laely JS
ARTd ARIA <IYFD oo A RYARAY <1OVY YieY e sy JS

OF ) (Giogh sloadl jaus)

O cilo 5l idgh ool 40 a8 Ll 5l auS o cuans St | 6,k Sl (tESE VAIUR) Jlaie 903l ol 5o
SO IR P WAL JU N =P SN~ o] WS PEe-S VP ST SRC S PH KRG WA o] RIS WU I E
Sile 0 ;5SS s gl 5ISIQ Jlade 15550 cnl 50 0gd e pll o je & (glbs s ;5 (5505
5TVY ol3T a3 L T il )l 0 dmlone © 3llan 108 (57 F iy colti & amgi b o folins
5 S b eleix (golatdl slavsly (2Silee o5 0 25 (o0 A el S5, (00 e 5 loline mlans
Sl e 0oy el Ggel i bty SlaelSigSn )3 el & lalins) Glodl 5 (s 00 235 (plad-sulS
e slaaely 5 ggemme a5 C8)5 Al plg o0 203 W Gliebl b o (235 4 a2y b Ceul Lawgie
Ly alins 0,50 et o b sl 5 (Sam b seloil cisolastil olal o b 4 lalias, 3ol 5 o35
olasl o o as baliwg, Gl 5 (535 Cade sladely IS gaamme 5l 0 /YO Slee M| F/PY Sl
g VPV Sle BB YIVE 1 Kle b anllas 550 dilaie jo olad-gudlS 5 Ko 3 cloiz! o goladl
305 cnl 50 basly ol o g YU o> .l s cxe glel Bl adal, ol g conl i \YIFVE 5 lrae
55 rin ) aallan 0 dilite 3 laaly (eilin 5 Sl jio 51 iy eSilin iny el St 50 0
Sl Sl oo o28ly glts Aol 5 G il Jole 51 80 b 1Sl (ya gl sl s 00l oolazul



BY 6ylois IF Jlo NFoY linsls WY D ot e et sbel Ll

(LBl slaaalyy Copndy o 3 s, sl londs Sl Bslas ooy o 5l adiges a5 caul (glassls

Syge o azld (hagiy ol o -t dn baling) Gl g 0t 135 alad- a5 (Sam b cloia]
(goloatdl Coxdg p loyS e 45 0,8 iyl g5 cnl Bloe Egarmo s ilonds 03,510 Jgoz 10 55 ()
5l 4y ke 5 e U llan o 50 olinsg, slaolKtisS o lab sadlS 5  Sin i claiz]
i o g ITF golatil aal 5 Cito s bie glaely bl 45 (glaigTe sl ol 5 sl ol gli
el e gladolyy 1 4y N5 lab- oIS asd 0 5 ke cladelyy g 4 <N elaiz]

5 SRS P 5l (b plab a5 (Sim i celoial (solail sladly (o 358 et Sl ol
095! ol il oads solawl edy 8 (gouady fael 3l b o ls 09> (g loline iglad ¢yl 4 Ly, 3l
Al g e 4 laliws, Gldl g (335 slaizl g (golall glavaly 50S (s Sloasll &) (s Sgz o
waslaid pdy ey st 5l b teS b asls 5l SuplaS g 5 i el 51 SoplaS Colesyo
loasly I 53 Lol cvanl 39 ol yon oy bapasli 1 o 5o aled &5, Calesys al oas 4335 lSe,
A5 jybrlan 8 Jsa 5| ol> mlts & azgs b el oad @) olab- gadlS o Sin b clial o solatd
G g gn el a8 ([ 0) Ua oy 51 a5 el o Lol +/ ++ ygm3] (6 lolinn prbas el asii
~gadlS 5 Sim i elaiz (soluatdl gladsly 808 (s sloals iy il G090y 5 Lo &S
5 e sladaly Gle S 5t 500 Oyle 40l vz (leyS ed 5l anlllae 3550 SlaolisSw 3 (olas
O Oloon Sl ALBISS el 4y labing) Bladl g (335wl (b g Seslm laling) p (Jolite i
i) e (s gu IS 5 (Ko i sl i golaidl slaaslo 6 pdy il olyee a5 €85 ases
lo alT ¢ Sim b o L5 o T ke e selotnl Bylo o el Sl il g 5 dolyo e LS Copnidy)
s 3l e g St Coamdg 90 50 (i sla Sodl (Lol 625 i ol ) S5 ¢ s jlame
el Jolinn 6 lal 5 51 glis ol g sl glita e,

el g golaidl (gl asld (e 3 Cude Gaooly Goidsiy @l (oo 8 Gaady o3l F Jgor

& lolins o ©olyl a0 90 sl Slases

ofe e \F AR NN Yvy

OF) (Boios sloaidl sais)

Bl s 5 b oS 5 o Sam b elara ol slonsly slo a3l 5| Koo ol 45,
V Jeaz j0 a5 jobjlen aiload 00,5l A gV Joaz )0 axlllas 090 oliwgy, sloolKsSiw jo 0 4 baliwg,
AV Sl U o jla e sla alST (as i oo cwyp slo ol yleo j0 el oo ools lis
P VYN (sl oSl b il Bl sl 5 )+ A gle, o b ol sy sl

ilazd g s asls &k aams (g i Cute sl ple,S



VYY B (of ditains — 5y sl g Ll yia

BY oylad Y Jlo IFY ylowsls

e &3 liwgy Gl g gy 35 Cadio GGl (v .V Jou

S | o | oo sy -

\ VYIY b 25T lad-gadls
Y Vit A ol ) Sguge wlad-galls
¥ YY) slanl &l B e
¥ FIVE SN kS o el
5 BIVA sl condy olazdl

3 a/-9 Sl g el jo sl

v £/59 oladl ols golazdl

OF ) i sloadly saie)

QIN Sl b axs 6Lm‘_;o5_1—| 0Ll e oo lis saie sladwly il b asls Cuxsg gy p
A= STOINA Glasy xSl b (Koo 8 Dl s (sl 5 BI0F (glas; :SSlee b (c2l) (60)5 yuss (a5 Ls
A 323 o (s ga3] ol b IS gl ilezh g Lo el Ly e (5o e Sl e S
- loixl (eoladl olul jo  Jglaie OISl ouls qwyp s axli Jai sl addlas 5 50 oKL 55 Lo )5

IOMPLEIRt SN ISPV L SPGF

el &g aliwgy Gldl g (6 pe 035 (S0 Buoly (gududdy A Jgux

USRI a5, eSile e slaasly ol

\ \Y/-F e sla ol el
s AUAA ) )5 s lad-sulls
¥ N¥s Sep olo s Ko i eloio]
¥ AT soladl ols olazdl

0 YIA- SUCES NI S i eloix]
g viss JEACONR; Kooy cloia
Y YIvY Jlzsl Cnds oLzl

A 1A Sl g 5 ol p0 oLzl

OF ) (Baios sloaidl sais)

s oolizal (SLLe) 'aaslonis o p e o duglie uoss SiSS | fli oy Sag s dalsl o
slaJas ;o Lad 35 (goiad) Sqz 0 oS Cul ojlmsiiz (6 S pueal (SLESS (p oz 5l SLle oy,
JLw o r@iﬁﬁrs—“’ RUTE Y)U%"li OS50 Lawss JLodsl (g (05 oo eoliinl o lredizr (6 5 pronad
999,50 LS4 diin 5 aeS Jlre 90 50 (35 b3l lp gy (nl el sals 1)) g 7 e (g9 YN0

! Multi-Attributive Border Approximation Area Comparison (MABAC)
2 Dragan Pamucar
% Goran Cirovic



BY 6ylois IF Jlo NFoY linsls VW D ol e ot el Ll

099y Gilweoly (gl gl oo a8 S Hlai o THUARCIWPY s 2yl g9y i 5 aeS slo )l 50

Gildlei b o 050 glainl Glrs o slilay a3 0 polie lanlaS o )ls &)955 ¢ s, cnl s5lwenly

gdee Jol> lajlins (55519 059 o yile polie
D9 e el (AL N g Laasy M ulosl bosls e sle S5 spreal o Sl JoSC25 3 5l Al 1
aalllae 5,50 (laling, saiasyLis s lo sl law olaas M a5 5 yg0d TN slal 4 losls s Sl LS5
Sgud s st s slo BT a5 (] gl g N g (LTS 5 (orns b )Lz wobTolans b1 1 ¢ p2ély)
ooy Ll (golazdl Sl Gl ey 5 el s JUndl Condg o S0 Coin o elazml &y dacslo )

() b))
X=|X21 Xzt Xop (V) dayl,
Xm1 Xm2 " Xmn
Loyl gslole ‘LS)'L"?[V::MS o ple slaodls a4 axgi b al> o ol )0t file polie (g5l Jloy 1pg0 Al 1
g o aseine (V) Al 5l ooliiwl L (N) Jloy o jlo polic 048 co dmwlee
C, C,-C,

X11 Xq12° x1n‘

A1 |t1r tiz tin
N= 4z2|t; ¢t I (V) ikl
m tml th tmn

S etaie ol sl 0sd aruloee b (N) o jlixe (359 alo o cnl )5 (55590 ool o pile oS5 tpgm Al o
(oo 5 U’“")"L‘ (\c) 9 (Yl) :Lla.") l.: LQ)L«.LA u‘js‘ u.».w‘éwo)é l; 69..»‘5;’ cQLO.‘.....a‘ LQ)L..!.Q Q)5 Lg‘)" ‘5)9)...$T U’“"j)

Sgder JSi5 Hgee Jlay
vij = Wj * (nij + 1) (¥) ial,

(£) il

Umi Vmz2 VUmn
Og—id ¢ o .».MJ)J@-*—’“’ GLDGQS‘) )l,j.bc R e U“""U Lg‘).g ‘(G) LSA_))_QJ 505‘_\2_0 L)’“")"L" s |°)LQ-> 317)4
eSlee 2l (oliamdl Sl lasiluy 5 del o (JUndl Cundy (( S CudS (sloiz! Bl dacslo
33 o sle yolie VIJ a8 Sl .l so cawsts (0) Al 3 ,b3l 45 095 dcwlne jlxe o polie swiis
Slaas £ oS 1) olalns IS sl Mmoo (s |y (384l sloay 5 S ohasd M s o s (V)

A ge s dgd ce bl oyl (sl eaiasl)|

o = 1T (vii) (0) Ao
(F) ddaly 5loolawl L o SLble (og, 5l al> o ol o tcalil Al 50 U boasy 35 Alold dulore ooty dl> 0
Dg g0 Ao Calil Aol e U laasy 55 Alols



VYF I o ioin— sy sistol 3 L s BY 05l ¥ Jloo IF4Y ylals

Vi1 Viz Vin
Q=V-G= (V21 V22 Van|—|[gl g2 ..gn] (V)
Um1i Vmz2 VUmn
505, 5 cazialy 4 S e ol kil (V) dlaf, jleslitul b «STle by )0 i 438 Sl ipdd Al
g oo (saudd; oanF ol Lulul
Si=2X(qij); i=1,2,.n;j=1.2,...m (V) a,
Cewods Q1 (50 (o8 Bblio 5 (3l sloalold fgame loreds ldan 35 lawgs Jlas wlg polie dcwlxe
adal) ol 50l oo s loa 35 e @b sles polie law ya yo Q Lyl yolie S e bl o
el @i 3F Slasi M 5 ams o b | b loes slass N
L BLET) laosly 5,0l sorils sy a3 5 slons amy ks «Shle iS5 alonil gl dlnazily &alsl o

LS Glasl e g 0ol jo (Jlisl cansg o So5) cuiS ( olain] Lloyw dalo ) Sguts g jlaizme
Hetaie an .a00,5 Ol (BLTLS ¢ (gowaw bl Lasl obleolaw bl 1o uel) slaling, 5 ((golasl
55 Lagly 5eSloe 5 05 (5,919,5 GLSLo ey Tl addllas 3590 (slalins) b cote slavely (23l 5 o2
asloass (B yme (N) baaely olass 4y 4> g5 b (M) baliwg, 5l plaS ) .0l o)l s> s yilo lsicas ST l5300 5

el 0ol ools lis A Jgam 70 4y aS

S S ooncd i yilo oSl A Jgu

Ny coze slaaly
Sl | gl | Cendy | kS | Gloyw Syt slaalT | (M) Lok, gl
wolazdl | 5lasl ey Jusl | Sy | ssleas! beslo ) s jlarre

YV A\tAR YIYA Y/ A\ARS Y/eY \tidd el
Y/a¥ YIAY YAy AARY AR} YIXO Y-y olJ)L._.‘;H
Y70 Y/f- A\VAY4 YIVE Y/ay YIVY Y/ ¥ alﬂ&abu
YIN? \vid% \iias YIY - AVARY Y/t Y/IVY S
/ey AVAYA AVARY YIYA Y0 YIvY YN Y .)ljpjl_'é
Y/AQ YIAY YIVO YIVe YIYY YIVY YIN# .;UJ,.’L

OF) (Baass slaaidl (ass)

slaliwg, (soua s, sl oo ools (ylid Vo Jgaz ;0 a5 Shle Sl snliwsds ol mls & axgi b
il 00l asrine il cude sloixl g (golaidl slaasly Hla 5l aslllas 0,90

Mabak Technique Sl s 1 soliw! b yidgh bl oo psLis i 5l asdllae 3yg0 GLabiwgy (Guivaniy Ve Jguo

&5 Si )
\ IYYN NAPNIE)
Y IYVY bl L
¥ <Y1 obls
¥ AVS S
o SANAY ol
4 ARAY obleolew

OF) (Gaass slaaidl (ass)



FY oo Y Jlo IFeY bau VWO ] ol i s o 5 i

slaliwg, (soa s, sl oo ools yliad Vo Jgaz ;0 a5 Slhle Sl sl cwsdas ol mls & axgi b

685G Jlaie) ST e b obT3l (sbiws, il & g0 cpl & g bl sely can L 5l aslllas 3,40
Slisgy cpgms Ay ST, (slig) cpgd &) obl,Lis] (sliws); od ity 5 Jsl &3, < VYY) (laaly; 5 4dlse
e85 18 e &5, 50 Sblcolaw slivs 5 ey &35 el sl ez &5, Goene

e Jelse 5 az3ly ol o b e aad 5 i sy 3 callan 3,0 (sloaly eud (San ol
aS Lo o ld Comdg az g b o Baimoguly ol IS jsbay il aiils Sglas Baiesgwly i sod o
Sl glais B g2 g0 Loyl 10 b g atils Ciyllas conls odnlive glogo gy 0

=2l Gl eel 995 Sgal i (aliwg) ladose S s (lo)S ped (55 45 de3 oo LaS LBl 5950
Looly Al dags Gyl (liwy; loolligSw Cow a4 (548 (595500 dags al3dl (5 )5laS sl
R o9l glimwsy GLoolligSaw )3 (S9SN il 5 (F9Smn (SLaS (11T g el ol jdugy Camen Ja]
A 0 Sl g bgle)S b 4 lrles 952 9959 9 0 Coxea GIB JLioa izres el ol
2 olzlan ojlas sy jod b )by olile Comaz gl 3V A ey ST 5 0geS Alezl (LYo &
G D P e Samez Gl inl le Hope 4 sl oe (S el (sel i SlRolRsS 5 4l Ail
iloads Syl 4 oaliojly Comax (Lid fody 50 b el gl slaling, Koo (gam gl co Sl,bI
ol S S0 0 W (6 e oGS 4y Lol el Bkl o b eals Blodl ol el 4y b aS glaigS e
oaaly ()T bawgi g o0y o 890 e 952 Ly aSl B 0oy oy 51, W5 50 gy ol alol g oo o
Ly (BSOS (o0 g e 393 Adle by (col) Cao @ ] 08 (355 T S 5 d9d o0
lis; 2l 68 Slatd a2 yd (oot Jole 293 aS 0ol crge 1) ol Slagie) Slee Rl 40
Wily SGoSs dn pefline Ojgmod 53 5 SRS U 9 Sore 08 &S Jol (nl Bl 9900 Jled 4
35S G ay 55 w8 A 3 1) 095 (Gadss 0 5,1) el 9,50 (48l (P15 590 i
5 o 092 A od aoredan ) g Sloix (golaidl Colladl Ol S 6 gl (h33 a0 s 3l 2 Klg>
gools ;s Soban |y oliws, 3blie slaidl g claisl el .o ,9] oo 8y Seelm loolKisgSw 4 oo
S Bble pio slim a8 Jlo 0 culo0, 5 fas iyaelp g sl 1) laliwg; aeis )
St sty D G55 ilse sl 4y i Agl sl 5 138 wlg (sl e (a3 Shel (65,5L8S lasee;
S35 Gl 5 Cmmoz wad 0h) (slndn B ogd oo Bkl (6555laS slagre; 0,55 st 9 (Sy95 by
OBl 88 5l gslasle i golaidl g elaixl laisl g 00 by bl b,ed )0 dxwgy YL slola
o9 Slodd g (S5l 5 DUl 00l 995 Gl do ool &8l 50 L) S9Byne (6,15 «gom ) 8
955 )3 503 Sl Bblie ozmed 13 Gle)S b el 3 @Bly (plinwg SlaolEsSw and oo (i3
o e@lodl bamsy Gkl g azrlye (60 (555 oy b el oS 5SSl Lan 3T das 90 (b
I oS -l (S oo il g (Bl 8 B rae 50 RS can (e o silatugy 0l 85y
5 A 50 59,0 5 o Jalse 4 anllls 0,00 slaling; (52305088 5 Glo)S s IS5l (e slats S
S 95y S Sl g et A Ly Lol Sy syl a5 Sl il (IS jebay o)l (S L,



BY oylad Y Jlo IFY ylowsls

VY& D (ol dibaiie— (5 pguds Glulol g Lidl 3

O Lw (=23 g e lali g (Hoe mlio 4 g s e b bt g 009y diedan b v LS
S S8 s 4y Ly, Gl anld o bl (S0) CoinS sgg 4 Wl U 05 ol

& S5 4o

st A A abg; GLadls (55wl (b olayS e s o (LiS Geod el ussay b 55
39— ol p (alad- a5 (San i cloizl (golamdl e )3 aslllae 550 (oliwy)) sloollisgS
S (B 5 5 9k5 Sl nl g 9550 SlapaSlE (B 50 5 sl ALISE e 5 Soe D3 aalllas
by, 3Ldl g s s (337 2lad-gadl 5 (Ko i eloiz] (golaidl slavely (o) 2 4 )d Sl 039
elie b oo sladualy 51 PIYD (los b e slaaalyy wols (s gl (Som - oloiz] sl 4o 08 4
e ladnly 51N Gl b ate slaanly ol lis bl cloixl oy jo uzren .col iy YNY
ST eSile Ly cite gloosly ols )t b 5 lad- oS axd o canl yiioy YAY .Sl b
(golaidl olal jo Lo, o a5 0,5 oLl 455l g ool i YIFD 0 Sleo b srie sloaly
15 5 Sl Al e g oo Sl addllae 550 by, GolinsSe lab oS 5 Koo i slozx]
OsU o gl gondlS as o g cenl St 3T 5l iy die ol sl ( Kum - cloin 5 golazsl olal
RGIUW] I FOLH U LI RLIVC O

VA oSl by Jhisl condy casls wms oo olti goladl lavaly 05 sy s slo asls 5]
ity la)S e 51 e 3l oyt TIVY (:S0lie b g0l OlS (a3t 5 S 3l o s
ST sl Jlib asiggiio el e 4 bosgy Sl 5 5 33 JU] Copndy Bin) jo %0 ke
Y ldle sloslaial alidl ik 5 slile &Y pame (iluo p3 jolaieds canlin sl )Ll el 25k
SN Cardg ;0 (6olaiBl OlS Sgue Ao Ho Sl 0dld g Ay (goindin SIS oloul 5 (65,0laS (e
S 37 w0l (S gleanze (il Wlgs oo Y 5l (S a5 cool oaal sgzgar Sl i (LSl
ol plstimg; 4 Lol By b 5l g liel 5 (Jle Sloas &1 CodS ol 4 0t 4 laliws) gladl
Oolae ol o ymie o)l,0liS g ool Jlo Cumdg g g ,500,5 34,9 (i3l (LS e LY sl o
Ao o 0yl Sl (golaml Bld & jo el 4y labiwg) Gldl (6500 GB35 lassly Sl sl oo
Sds 6l 0SSl 2alS 5 (65 )5laS dled (238, f5ilay e 4y Laliws; ol 5 (g0l 35 Jlndl o
GelS 9 (65,988 e (58 lgilay J¥s sl oad e (ol laoliiteSn )3 (55,9laS DY gas
(S ATl 1alS (65,5l tS Vg ame by (6 )5l05m 4 (I3 00 165 )0liS DY pae S5 (sl 055
5,5 0Ll aolK5sSas ! 3o oy 8anss g 35 Jlizal gyl

5 et il iy ¥NF Siln Ly elatzel Bile s 5l aamo oo ol selaiz ol (o
A G 5 e 4 Wby lodl oy 1) e 5 i YIT (S0l b (Sin b ol a5 a3l
OV et 4 Lisg 5l Syl o 0350 hled 28l dalivg) Comer Sl ladine jo slatindy
oogmas ils 5 aLST ialihl g olad 5 ol Sloas &) CoS (Uil § CisSas Sy Ulsz 855
A e elaizl slasely diey ;o ailaidndy la)S 5 51 Cute 3l 0 a8 (S banme e



FY oo Y Jlo IFeY bau WY D ot il et sbel s Ll

A yomie e a ol Gladl g (555 s e (LA gl aslllas 550 (liwy; SolSUsSw  ole)S
Olaies s g goleol GlaollugSos S 5 (5,05 )0 Glulidl g oo g (o2 suge 9 35,1 28,00
5 el Gl 8l glonal 5 Cigas cploline shass ali 8l es el Siojd g (S5l )l sl
Py 2y S oSy peas L5 51 el o Jolaieli o] Blbl g dilaie (5,0 (sloiz| gl lolunls
o sl 00l aalllas 3550 SLaolligSw ;3 otz g i ly) 9 (2liwg) (SN berd A
S 536 G s TV (0 S0ko b s jlanme slo 25T (a3 lis cans oo ()Lis olad-(oudlS sl a3l
A ol 3lodl 5 s b B By S site b i YIAY (oo L lama slo Sogll a5
a babiws; Bldl g (60 (253wl Aot 1o Ole)S b Saelim slabins; oo &b 4 wilaxdpndy o0t
Lagl L laliwg, eloizl 5 (golaill sladie) )3 a5 pla il dos o) o (olad oIS sloarce; ;o 5

oo ,S o |y dawse sla a1 5 5 le ) (ol sladine) o e Ol cilonds axlge

obaidl slaazls B 5o b 4 lalivg,; Gldl g (535 (Aie g Sude ladaly G D95 & 00 12
wlonl 3y3e elaizl g golaidl (sla Lt 638l Gliae 45 3l HLaS e b 9a5] @l ¢ elozz
x93 6T by (Glndl Anwgs (elsizl &8 ) Liw (Uil Cundy ccdlid g5 o 23l 0 )
55 Sl Dglite oS e ) (hie 5 Sute Cupndg 99 53 (Il 5 Sely0 Camdg 5 (S kS o590 0
Sl s 55 0l (b plesS 0t b leolRiigSiw (5 lgzmon ls (lis b a Ll 55,0 (lad- (a0l &
(OSms § bl (o jgel g Sgge Dloas 3l dxdllas 850 (SLKisSw A Conl ol Cge el 4 laliws,
syl g al (5 col il Bl ) Glods Ay (g yiwd Camdg gats  ages (sABULS slaws il
g wae sole glag b jllabing,; 6518, 0 (@biwg) S)b g ow (SLad CodS S9p plae Zundg Sgnpe
Ol (ite glaaely S 5l o asls Condy (qu)p Geizeen s 1,55 ICT )b Sl ey, (5)lo )55
Ay e (g i gite b GloS o 3l ol (65 S 5 e (sla Sogll Lasls was
LoollGsSiw cnl r yidn Comar 3959 el (loyS s 4 ol Gloddl 5 o e (555 ol 4y Lo as L
gy bl p sl 03,5 g 4, Bl L) lalivy, (oo @lio 5 (ftay Sodsb sl ool JLioas g oud
Giigy oy NSl bags e o lie (ool (st ol @i 4y olys ol el sl il
S5l Galidl s 5o Slaislo Ubs (aldl ol glio (2al5 (ormb 5 (S8 sluiletnr o500 (LS
05 6,36 gl e molSsSs ol Az gie a5 sl plbaslyy 10 5l e (Sogll 5 085 L3l 5 oo
Ol el gy i )3 (Bl (6 )15 Dyt 398 oo LaolliSgSis Az gite 14l a4 lalivs) Bl 9 600 (05>
2R sl ouload (Lles i )15 5 (SeSee 4 (65,5l (LS 61 et slaasee; p3 Dl
G20l GlegeSbe &gy o g 0aiS 7S Gl el @lie g (b (O] gl a5 (Sl () s
(P e slajlwgiln (Ll Dlel 5 (55)5laS (ol ol (sudlS Sl (9590l drmgs (o092 (5 5Lons
&Sl 2alS 5 b letlo 5 gEl (20T (b mlie Ge (slagpeld )0 (Sgilipe CIB 5 By
=l eoren aloads ybled dsllacs 5,90 (sl oSS o ‘_g.bl)l s (_;5,91)...: Ol yuasS Ao )0 3 juww
ol 058 ol 505wl (Sl Jos



BY oylad Y Jlo IFY ylowsls

VYA L (o) dtaie— (5 el Giulol g Lidl 3

SV e) o)lsen g lis iogh mmlo b (Sui) coaS ( sloixl Ll slojazls dise) o pol> iagh
=25 5 (VF o) (hlSen 5 goomme Lo iagiy L st 4 baling, §ldl 5 (555 ae lasely Ao
OLhlSen g el e A ) (] )LSen g STisz AYAY (] )en 5 (gorw YA (a0 g Sl ol8
Syl Slatran

da ,0 e s laling, Bldl 5 (535 cuse HBT andllas 5 50 (sloolSitsSiw HLSLe wuo 5l CudS i3 o Egame,d
Gl g s ae LT Kim s claist g golamsl olul (o g conl jrias o] it BT 51 slas-calls
GLodl g o G55 St )BT oo 5 ite BT o g a0y SIS ol wiz e el e BT 51 2y
J—3 o pmin dallas L o] 3 (pl aS 0ad oo slpaion Lioly ol o e b cenl 1o 95 10 cangllas 5loauay g
dags sLas SIS aS 098 (5l lassSay il ol szl p I3 45 590 10 50,5 Sge |2l
2 by sl i an Ojlus 1S b 6 4ed (BB, DUl 5 Dleas (bge 15 9995 (e 3l (2liws,
Trbe ) skt Ole)S jd an LoolisSu Gl 5 648 (335 (plad-sullS 5 (S 8- cloz|
Mg o0

Lol g ailimwsy (olyl (o9, osllasls glaaaly Ly bl 5o labiws, ol Sl cgzyo 36 @
65,0l slacadlesd l Colem g el ;o QIS Jeline o (JYo slacdled

Liwgy ;o Sle golamdl (Yled a4 Lol § Sowads C31o 5L Ll b g o005 Mgs g laply sllacl @
labing) (o 5 (o2 Srlome Jpol Culey 4 pll b (bins) (Sl (late 9 S3lwgs O sllacl @
)5[—AMA L.TQJ'C Sldlas u,oLw‘).’ as W}’ RV ) od..ng)LmobLAT G@b‘ Comw 40 ).Q(.u é)).._’é :b;wy W‘M L
el 00D (G D Celas g dang Goleiiny lacur Glyea melr )b

pliol g (oS §l 6 ySslz lp ol sl sow aippaS sl 5 54 &bl 5 @ly Glaling) o> (s @
s Sleas Bagama jo lagy]

el @3l Jlo ol i (sl o Jpns ooiaysi bl & Ly



BY oylois OF Jlo IFeY lwsls VYA o it s ot ulel 5 Lo

&l
oealS 5 golatdl WY )0 (5 - olivg, sdign s (Vo) Ao ol it Jlase « Lad Slem ¢ e (5l

KO 55lods o33l 650 ¢ i S oBils prey uils gla gty (R Al 160,50 Asdllas) oyl lwg, (> le ,88
YV-\AP I8

https://esrj.sbu.ac.ir/article _100793.html

NOANVAD [po ¥ 5,Les (o233l 8,90 oyl ! (oldl i razil ()l (SL3I 3 Cpazeil Mol oy dolilad) Ll (o
https://www.sid.ir/paper/495458/fa

3,90) (licwg, GloollisSw (g Il jo (g (i Ol Judow ((WYAY) L (a0 cuws 0l )3 e ¢al i o bl ol
VV-0% ao oF §5le cpgs 8,900 )|l (b8l s ozl ein) p (2llar (wiige (el (i ol sasdllas
https://www.jget.ir/article_69783.html

Ol e (635 0 G5 :3550) a8 RIS 50 (6 e pliwsy lBdisny (68 JSE @lse (VYY) dogane (aid tooljl ¢ el
Xo-£- ol A 3)Lo.w S 5)30 cu‘).vl @L»...us) 6)4)4.9[4)4 9 L.ﬁ‘).'.’ u,oaul ‘kS)'er“‘)"J 6LQL.45 :L'.wy :\.L’xn ‘()la).e(.»

https://www.jpusd.ir/article 113868.html

by, Jlul dengy slailpie do iolen s )l pl 50 0l 4y Ly, Gldl sladely g Je 295 3 ((AYAY) L (503
OIS Ol

https://civilica.com/doc/923167/

https://jhgr.ut.ac.ir/article 75776.html

oo Sllaasl o gliwg;y Anwgd sboay ai (VYAY) L psloesrs ¢ goudl ol ¢ pnvamme (505 b
il loaly el (slaolKEsSn (olas- oIS S5m0 5 5 d B35 (VFAR) g o 105 a5 t0nel (il (B joiea
A()—\ ’\C IS A B)LM “ajé 3)9b ‘U‘)" u,al...*vs) 6).:)44)[:): 9 L.S‘}:.> u.o."u‘ ‘6}@“‘“"‘)‘" LngL.A.B Z.J.wj.:
https://www.jpusd.ir/article 114037.html

oty Bl slaling ) 13 50) 5 s L, Gl slaosly 5 Sl o OV F+ 1) ol 153 Ko iy o i) WL e o STje
X7y B A S)Lo.w f 3)30 ‘U‘)"‘ L5'3~b“'“’5) LgJJ)MLa)J 9 Ld‘).:? L)"“”U‘ s‘_g).e(.ul).u 6L®La£ 4.:.“.\5.\ (J.a—‘

https://www.jpusd.ir/article 145975.html

lesls caldliz SLedbl follad Il S (655 0 Lo dpyii s Lo ((VYAD) ey ¢ Sl £ ol ail
FO-FR o AYAD i &+ 5 )lads q@aoiily 5,50 ¢ oLl i

https://www.sepehr.org/article 27874.html

o X b ylet o 590 0L] iz aly oSl olT olKetals o aome lalllas g Ll el (olitile S 1 63 50 dnlllas)
HY-Y4

https://journals.iau.ir/article 679252.html



https://esrj.sbu.ac.ir/article_100793.html
https://www.sid.ir/paper/495458/fa
https://www.jget.ir/article_69783.html
https://www.jpusd.ir/article_113868.html
https://civilica.com/doc/923167/
https://jhgr.ut.ac.ir/article_75776.html
https://www.jpusd.ir/article_114037.html
https://www.jpusd.ir/article_145975.html
https://www.sepehr.org/article_27874.html
https://journals.iau.ir/article_679252.html

YA 6‘&&4_6@@“]5@“}5&. FY oylods Y Jlo NPT Ll

).e‘_..uu)u LS)'Q*"‘)"-‘ LsLa:t;wj) as’é‘)‘ Gﬁ)lS u‘).....u" 2 She J“"?’c (_;)LMJL.».»J (\YaY) ‘..\aT gg’bbul)..\..o sl oo g6)|A¢§ b...ubr.w
AYD-ADY [po oF 8 los iy 5,90 o)) 15 olRiils ¢ liwg ) slo idghy i

https://jrur.ut.ac.ir/article 57360.html

Sl 23590 6 ety Sl (Sidlannss 3 o A8 5 (alisg) Zo e slagtlly ((1TA9) Goge (agars 13>« >L)
Af*?& B 5\ B)L.o.w 5F5;> 5)50 ‘U‘ﬁ‘ ‘S)LM:B) 6)))4;0[))) 9 L:.B‘ﬁ} uo..?u‘ ngJ.Q,..:‘]:J 6L®L43 Za.wy
https://www.jpusd.ir/article 114069.html

(2w, dawg g Las slamdl dolilas « olad o5,aebp 4o by 63,503, 163,555, tbo iug (V¥ ol «(sonn
N-YA ol Al E)Lo.& CnsS 5)5\3 ‘Ls")‘)‘}:’ olKisls
http://serd.khu.ac.ir/article-1-1558-fa.html

9 gS—La&l_: LnguL\_uJ).@(u ‘ﬁ_n.....‘a) x Lg‘u.]am 3.\..:9.: 9 6)‘6’“‘6’Lw’5) LngAJ}u (\“/\\c) PONAT ‘oob‘sm ‘u.:L_C (GO
Yy-fv I Y 9 4 SJLQ.J:: P g 3)50 ‘Q‘)"‘ ‘5’1‘L3_9‘).x.> u,oau‘ aL_‘B‘).x? dolilad ‘Qlfo)l

https://www.magiran.com/paper/755366

Ol 5 Oltd ASOIS 4 (25 L (pliws; SloollisSw (6 03NS Ll (VYAP) abins (Jol> gm tlis cgopnn
A=Y Gao AY g VY 6 leds caoxty 6590 ¢l oldl e ool (Ll i aslilad

https://www.magiran.com/paper/756107

150 £y o O?""ﬁi Lsil:""b LgLQoli’;}}S.w S éb‘” YY) Lohue (g ELb]”..\f.: “_sl.mi_é L5_Sl.<;>) ¢ las (g
\”—\9 B A\‘A 3)Lo.m (PG g oW 5)9.) ‘gs"‘*“‘o @lyg omsf ‘t.wj) M 9 ‘)xm.n au_ia)b@ 9 ulJLm ‘_ngLM.:j)
http://jhre.ir/article-1-351-fa.html

)50) sy, sLaasls (6,5,15- s sl SsF 55 5 s (55boss VFAY) Lo le lal) s sabaae o2l ¢ ulis ¢ sopn
YN0 ao FA 5)lods w53l 8,55 el alidliz ommil Ll im anlilad (ol Lol 59yl i s slabivs

https://mag.iga.ir/article 705200.html

UH‘J"" kS’L:-wj) 6@0&)5&» PR 6)‘9{“’ U"‘)‘> L-ngsAAL\J 69[5‘9 (\qu/\) J,Ad‘y‘ ‘kS“JL’ kS’L\S ‘ADQ.LA ‘L5>9J| ‘)..al.x 4CAJL3‘5!.:.G“J
Y 5yl (em3Ls 590 (ol pl 598 5l i ezl (ol GIS g j90 51 Lo ()05 b IS Cgi slaling ranllaes g0)
N-Ye Lao

https://qisj.sbu.ac.ir/article 96729.html

R 9ol limwg, SLeolKigSu 10 (60 (o35 So5eleST e sladsly ((VWAF) xS g LS ¢ ool woli i
DO-YF Lo ¥ 5)leds u203ly 5,90 ¢ iy S oKl ¢ Jaors pole dolilad (yloen

https://envs.sbu.ac.ir/article 97869.html

O Lw slFans l eaely g ol Judow 5 e as Liwgy Glodl cg e (o35 VYAV Lo oo (g 5ug, b ST s ) oS0 A

e V8l (el 5,90 oyl 8 oRils ¢ gludl (gLl i sla imghy ((Glds ;b DS 4 Bl glaliwg) 165,50 dxlllas)
HAN-F-A

https://jhgr.ut.ac.ir/article 65074.html



https://jrur.ut.ac.ir/article_57360.html
https://www.jpusd.ir/article_114069.html
http://serd.khu.ac.ir/article-1-1558-fa.html
https://www.magiran.com/paper/755366
https://www.magiran.com/paper/756107
http://jhre.ir/article-1-351-fa.html
https://mag.iga.ir/article_705200.html
https://gisj.sbu.ac.ir/article_96729.html
https://envs.sbu.ac.ir/article_97869.html
https://jhgr.ut.ac.ir/article_65074.html

BY oylois OF Jlo IFeY lwsls VAY (D) ol s iy ol 5 Ll

oS0 5l s oy Sl 1 g IS cebairl - golazdl 1 ulos (VTR ol (oo o < oms cold
(s 8)9% srenl g 0uSiigly L) Lo 5 (s (iglos s e ~3T 0 Gliwssy 16990 anlllas) (e sl
XY ao VY 6 les

https://jhre.ir/article-1-2036-fa.html

Ll (\YAY) Ololud! ez 5 (g0l pas o fbis gaaxl LAk« S35l st (68 s o elS
@235 8,93 colml LBl yi ezl Ll dalibad (SIS 5 (o3l & 0SSl 5 ol sLSaz o e
YeV-NAY ao BF bl

https://www.magiran.com/paper/1857653

Olorn A gelyy gilimegy SLoailSy 5 0T 305 5 6 ed G5 Al 650515 (1 TR9) Loas (s 1 c08ljon S
Ol slailhaie dnwg olamdl sode rezul 5 5en b g Cbog e axly (oMl oljT olKiils gladlhaie (55,400 code dalilas
NEVNDF ao T4 5L oo 6,50

https://jzpm.marvdasht.iau.ir/article 4127.html

Ui el - bl slasely oLyl g i ((VYAR) L5 Sl dllcis ) ool sice ¢ dnil )8 (59 SR ey ,S
PYE-FOV oo & 5)lais o233l90 3,50 ¢yl 5 0ty oDl oljT olKiils o Slusl (LSl > 10 5 sl i,55 0,5 0 10 (5,00

https://geography.garmsar.iau.ir/article 675274.html

(oS i s 18,50) (6 bl (Sliwwg; (9 (eloszl-(oolaidl ol Judow .(VYAA) cchugs o dog)o toa 0« 2LS
FIV-Y0e o ¥ byl coidd byg0 o oo g olSiild  ylinsg drmgi 5 Litb olazdl dslilisd

https://www.sid.ir/paper/524215/fa

Ls’a’L,_M:j) LngoliujLw :L'_MJ}J )0 6).9(_..4 w).> GLQMLJ » &l}u (\f’ ‘) QM)MJ ‘LSM‘? ‘u‘]e{w ‘L)L’f“‘ HESS SRS O
Ol sl § Gl oKl (gladlaie 5,0t alel g Ldl iz dalilad (Gl o e 50l (slaling) 1 lidid j50) (96l
A=Y Lae YA 6 Lo (poo3ls 5,90

https://journals.usb.ac.ir/article 6030.html

i 8599 ¢ 50))l93 oRNS ¢ oLl yaz pole (60,15 Slad & a5 (Glgs e e (gelym slaling) 15050 Aalllas) (ygel
BONVE o BF &)l

https://jgs.khu.ac.ir/article-1-3005-fa.html

Dt 5o 0L 13,0 6543 (>l 5 S5 G355 el 5 Jalge (ITA9) s s GLalS s mbis (o) 1le sy
PYO-FOF oo ¥ 5,leds (o3 5,50 (uitd o (bg0] dunsge (slailain g5 a0l g LI a> dolilad

https://www.jgeogeshm.ir/article 109462.html

References

Abedini, A., Khalili, A., & Asadi, N. (2020). Urban Sprawl Evaluation Using Landscape Metrics and Black-
and-White Hypothesis (Case Study: Urmia City), Journal of the Indian Society of Remote Sensing, volume
48, pages 1021-1034.

10.1007/s12524-020-01132-5



https://jhre.ir/article-1-2036-fa.html
https://www.magiran.com/paper/1857653
https://jzpm.marvdasht.iau.ir/article_4127.html
https://geography.garmsar.iau.ir/article_675274.html
https://www.sid.ir/paper/524215/fa
https://journals.usb.ac.ir/article_6030.html
https://jgs.khu.ac.ir/article-1-3005-fa.html
https://www.jgeoqeshm.ir/article_109462.html
https://gaij.usb.ac.ir/article_7376.html?lang=en#collapsesRef
10.1007/s12524-020-01132-5

YAY [ (of ablaia— (5 e pllel g Lidl i FY o)lods OF Jlo AF+Y oyl

Banai, R., & DePriest, T. (2014). Urban sprawl: Definitions, data, methods of measurement, and environmental
consequences. Journal of Sustainability Education, 7(2), 1-15.

http://www.susted.com/wordpress/content/urban-sprawl-definitions-data-methods-of-measurement-and-
environmental-consequences 2014 12/

Deep, S., & Saklani, A. (2014). Urban sprawl modeling using cellular automata. The Egyptian Journal of
Remote Sensing and Space Science, 17(2), 179-187.

https://doi.org/10.1016/j.ejrs.2014.07.001

Farrell, C. R. (2008). Bifurcation, fragmentation or integration? The racial and geographical structure of US
metropolitan segregation, 1990—2000. Urban Studies, 45(3), 467-499.

https://doi.org/10.1177/0042098007087332

Kew, B., & Lee, D. (2013). Measuring sprawl across the Urban Rural continuum using an amalgamated sprawl
index. Journal of Sustainability. 5(5), 1806-1828.

https://doi.org/10.3390/su5051806

Krieger, D. J. (1999). Saving open spaces: Public support for farmland protection. American Farmland Trust,
Center for Agriculture in the Environment. National Conference Proceedings: The Ohio State University,
Columbus, Ohio.

https://www.ahajournals.org/journal/atvb

Li, S, & nadolniyak, d. (2013). Agricultural land development in lee county florida; impacts of economic and
natural risk factors in a coastal area, (No. 1373-2016-109152), southern agricultural economics association.
annal meeting, p.p 1- 20.

https://ageconsearch.umn.edu/record/143087/
Lungo, M. (2001). Urban Sprawl and Land Regulation in Latin America, Land Lines, Volume 13(2): 28-39.
https://www.lincolninst.edu/sites/default/files/pubfiles/[1a010303.pdf

Ostrom, E. (1990). Governing the commons: The evolution of institutions for collective action. Cambridge
university press.

Shao, Z., Sumari, N. S., Porthov, A., Ujoh, F., Musakwa, W., & Mandela, P. J. (2021). Urban sprawl and its
impact on sustainable urban development: a combination of remote sensing and social media data. Geo-
spatial Information Science, 24(2), 241-255. https://doi.org/10.1080/10095020.2020.1787800

Vaz, E., & Nijkamp, P. (2015). Gravitational forces in the spatial impacts of urban sprawl: An investigation of
the region of Veneto, Italy. Habitat International, 45, 99-105.

https://doi.org/10.1016/j.habitatint.2014.06.024



http://www.susted.com/wordpress/content/urban-sprawl-definitions-data-methods-of-measurement-and-environmental-consequences_2014_12/
http://www.susted.com/wordpress/content/urban-sprawl-definitions-data-methods-of-measurement-and-environmental-consequences_2014_12/
https://doi.org/10.1016/j.ejrs.2014.07.001
https://doi.org/10.1177/0042098007087332
https://doi.org/10.3390/su5051806
https://www.ahajournals.org/journal/atvb
https://ageconsearch.umn.edu/record/143087/
https://www.lincolninst.edu/sites/default/files/pubfiles/lla010303.pdf
https://doi.org/10.1080/10095020.2020.1787800
https://doi.org/10.1016/j.habitatint.2014.06.024

