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Abstract

Public librarjes play essential role in providing information and cultural activities,
education to loca] populations. Digitization and the Internet have changed the traditional
funcﬁoqs of public libraries and caused them to become more community-centered and offer
more diverse services, Mediator-based geographical modeling is a method for simulating
comple{C urban eénvironments using heuristic and approximated algorithms. The agent model for
public libraries developed for this study demonstrates the possibilities for analyzing accessibility,
explormg. demographic data of potential users, finding underserved areas, and searching for the
best loc_:atlons Or relocation sites for libraries. This model has been implemented and tested using
the entire public library network. Mediator based geographical modeling is a promising method
for research in the field of library and information science,
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INTRODUCTION

increasmg!z[' multifzultural as a result of immigration. There is also evident competition from
other providers of Information and the changing nature of rural and urban communities,

Thf’ Integration of MBM and geographical information systems (GIS) into Agent-Based
Geogr aphlca! MOdEIing (ABGM) enables simulations of 3 complex urban environment, Today is
an era of big data computational social science, and of tools which can g0 beyond the
visualization of data to model the complex relation between data and human action. Mediator-
Based Modeling (MB35, class of computational models for simulating the actions and
interactions of autonom agents, both personal and institutional entities, with g View to
assessing their effects o the system as a whole. It is a chalenging and promising approach for
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analyzing the spatial distribution of public libraries and measuring the accessibility of public
libraries to the population. In 2018, the Ministry of Culture of the Republic of Slovenia, with the
National and University Library of Slovenia and Urban planning Institute of the Republic of
Slovenia, started a review of Slovenian library standards. The authors developed a simple
ABGM model called Library Agents Space (LAS) when cooperating in this process and were
highly motivated to ensure that the LAS model was developed, examined, tested, evaluated, and
used for the whole Public Library Network of Slovenia (PLNS).

The main objectives of LAS were to estimate the number of potential users of each
individual existing public library, and identify areas underserved with public libraries according
to existing Slovenian standards. Therefore, the LAS model was not just an academic exercise
that demonstrates the use of AGBM. From the beginning, LAS was actually developed in a real
environment using real life demands, becoming one of the main tools for analyzing the current
and newly proposed Slovenian library standards. The changes in library services, particularly due
to digitization and the internet, demand adaptation and reorganization of the library network.
Public libraries need to understand their potential users in more detail in order to develop more
releYant collections and programs, and to justify the need for more permanent or mobile library
services. Therefore, it is necessary to examine whether and to what extent this method is relevant
and efficient for geographical modeling of public library locations, and, more specifically,
address the following questions:

1) Can the ABGM results be used as a tool for citing new branches and mobile libraries to
maximize the accessibility of residents?

2) Is it possible to define ABGM agents in order to provide an in-depth understanding of the
potential user behavior and library utilization?

3) Is the ABGM approach flexible, easily expandable, and upgradable to make more complex
decisions and add more complex agent behaviors?

. In the LAS model, agents act in geographical space. There are two types of agents:
Library agents represent distinct individual public libraries: agent C represents a central library,
agent B represents a branch library, and agent M represents a mobile library. They represent
existing libraries according to their size. Central libraries (C) are assumed to be the largest
I{brarles, branch libraries (B) are medium-sized libraries, and mobile libraries (M) are mobile
library stops. Library agents are described by their accurate geo location and by attribute data
(name, library category, collection, number of users and visits, number of computers and seats,
etc.). Agents B and M are also creative and are able to reproduce themselves and prepare
proposals for new library facilities B or M, respectively, which can be moved in geographical
Space to find an optimal Iocation and can be used to supplement the existing PLN. The agents act

10 an environment that is a real geographic space with spatial features, including a layer of digital
road network,

CONCLUSION

. In bri.ef We can conclude here is that the mediator-based geographical modeling of public
l}brary locations is feasible, comprehensible, understandable, cost effective, and versatile for
library research and administration. The LAS model is simple, although solid and expandable
beyond the testing environment of Slovenia, and usable for other library networks. Looking
ahead, ABGMs have the potential to shed new light on library location problems, deepen the
u_nderstandmg of real word interactions, and, in this wa , support a development of complex
library field decision support systems, ‘

Volume 11, Issue 8, August-2019 Page No: 297




Journal of Interdisciplinary Cycle Research. ISSN NO: 0022-1945
REFERENCES

1) Allen, J. Mapping differences in access to public libraries by travel mode and time
of day. Library & Information Science Research, 41, 11-18. https://doi.org/10.1016/j.
1isr.2019.02.001.

2) Badham, J., Chattoe-Brown, E., Gilbert, N., Chalabi, Z., Kee, F., & Hunter, R. F.
Developing agent-based models of complex health behaviour. Health & Place, 54,
170-177. https://doi.org/10.1016/j.healthplace.2018.08.022.

3) Bruno, G., Genovese, A., & Sgalambro, An agent-based framework for modeling
and solving location problems. T op, 18(1), 81-96. hittps://doi.org/10.1007/s11750-
009-0116-1.

4) Connaway, L. S. The library in the life of the user: Engaging with people where they liveand
learn. Dublin, Ohio: OCLC Research.

5) Adkins, D., & Sturges, D. K. (2004). Library service planning using GIS and census data.
Public Libraries, 43(3), 165-170.

6) Agee, J,, Vodeb, V., & Vodeb, G. Spatial analysis of the public library network in
Slovenia. Journal of Library Administration, 55, 202-220. https://doi.org/10.1016/j.
lisr.2017.11.007.

7) Crooks, A., & Heppenstall, A. J. (2012). Agent-based models of geographical systems.
https://doi.org/10.1007/978-90-481-8927-4.

8) Crooks, A., Malleson, N., Manley, E., & Heppenstall, A. Agent-based modelling and
geographical information systems: A practical primer. London: SAGE Publications Ltd.
Dewe, M. (2006). Planning public library buildings: concepts and issues for the librarian.
New York: Routledge.

9) Hawkins, A. M. (1994). Geographical information systems (GIS): Their use as decision
support tools in public libraries and the integration of GIS with other computer
technology. New Library World, 95(7), 4-13. https://doi.org/10.1108

10) 03074809410070502.

Huhndorf, S., & Dziatek, J. Assessment of the walking accessibility of public libraries in
Krakow using the E2SFCA approach. Urban Development Issues, 54(2), 5-14.
https://doi.org/10.1515/udi-201 7-0007.

11) Hu).'smans, F., & Oomes, M. The people's palaces: Public libraries in the information
Society. In E. van Meerkerk, & Q. L. van den Hoogen (Eds.). Cultural policy
in the polder: 25 Years of the Dutch cultural policy act (pp. 219-242). Amsterdam,
Netherlands: Amsterdam University Press/Boekmanstichting,

12) Japzon, A. C., & Gong, H. (2005). A neighborhood analysis of public library use in New
York City. The Library Quarterly, 75, 446-463. https://doi.org/10.1086/502786.

13) Jue, D. K, Koontz, C. M, Magpantay, J. A., Lance, K. C., & Seidl, A. M. (1999). Using
PUbhc. libraries to provide technology access for individuals in poverty: A nationwide
analysis of library market areas using a geographic information system. Library &
Information Science Research, 21, 299-325. https://doi.org/10.1016/S0740-8188(99)

14) Kinikin, J, (2004). Applying geographic information systems to the Weber County Library
System. Information Technology and Libraries, 23, 102-107.

15) IéOOHtZ, C. M. (1997). Library facility siting and location handbook. Greenwood Publishing

roup.

16) Koont:z, C. M, Jue, D. K., & Bishop, B. W. (2009). Public library facility closure: An
Investigation of reasons for closure and effects on geographic market areas. Library &
Information Science Research, 31, 84-91. https://doi.org/10.1016/j.list.2008.12.002.

Volume 11, Issue 8, August-2019 Page No: 298




Journal of Interdisciplinary Cycle Research. ISSN NO: 0022-1945

17) Donnelly, F. P. The geographic distribution of United States public libraries: An
analysis of locations and service areas. Journal of Librarianship and Information
Science, 46, 110-129. https://doi.org/10.1177/0961000612470276.

18) Epstein, J. M. (2006). Generative social science: Studies in agent-based computational
modeling. Princeton, NJ: Princeton University Press.

19) Guo, Y., Chan, C. H., & Yip, P. S. F. (2017). Spatial variation in accessibility of libraries in
Hong Kong. Library & Information Science Research, 39, 319-329. https://doi.org/10.
1016/j.1isr.2017.11.007.

20) Macal, C., & North, M. Tutorial on agent-based modelling and simulation. Journal
of Simulation, 4, 151-162. https://doi.org/10.1057/j0s.2010.3.

21) Marino, M. D., & Lapintie, K. (2015). Libraries as transitory workspaces and spatial
incubators. Library & Information Science Research, 37, 118-129. https://doi.org/10.
1016/j.1isr.2015.01.001. .

22) MacQueen, J. B. (1967). Some methods for classification and analysis of multivariate
observations. Proceedings of 5th Berkeley Symposium on Mathematical Statistics and
Probability (pp. 281-297). Berkeley: University of California Press.

23) Ottensmann, J. R. (1997). Using geographic information systems to analyze library
utilization. The Library Quarterly, 67, 24-49. https://doi.org/10.1111/.1365-2699.
2008.01924.x.

24) Park, S. J. Measuring public library accessibility: A case study using GIS. Library
& Information Science Research, 34, 13-21. https://doi.org/10.1016/j.lisr.2011.07.

25) Park, S. J. Measuring travel time and distance in library use. Library Hi Tech, 30,
151-169. https://doi.org/10.1108/07378831211213274.

26) Sprague, N., & Hertel, K. (2007). GIS and census data: Tools for library planning. Library
Hi Tech, 25, 246-259. https://doi.org/10.1108/07378830710755009.

27) Svanhild, A., Ragnar, A., & Virheim, A. (2010). How do public libraries function as
meeting places? Library & Information Science Research, 32, 16-26. https://doi.org/
10.1016/;.1isr.2009.07.008.

28) Tracy, M., Cerd, M., & Keyes, K. M. Agent-based modeling in public health :
Current applications and future directions. Annual Review of Public Health, 39, 77-94.
https://doi.org/10.1146/annurev-publhealth-040617-014317.

29) Xia, J. (2004). Library space management: A GIS proposal. Library Hi Tech, 22, 375-382.
https://doi.org/10.1108/07378830410570476.

30) sXia, J. Using GIS to measure in-library book-use behavior. Information Technology
and Libraries, 23, 184—191. https://doi.org/10.6017/ital.v23i4.9663.

Volume 11, Issue 8, August-2019 Page No: 299




