elSSN 2413-9009

ViVall  TRAEKTORIA NAUKI

PATH OF SCIENCE International Electronic Scientific Journal

Vol. 3, No 8, 2017

AGRIS

CAB Abstract

CEEOL

CEJSH

Dialnet

DOAJ

East View's Universal Database
EBSCOhost

Index Copernicus

RePEc

Russian Science Citation Index
CNKI Scholar

Ulrich’s Periodical Directory pathofscience.org







Publisher

Founders:

ISSN 2413-2009 (ONLINE)

TRAEKTORIA NAUKI = PATH OF SCIENCE

Vol. 3 No 8(25) 2017

Founded in August 2015. Publishing monthly.

Altezoro, s.r.o. & Dialog
1129/6, Wurmova, KoSice, 04023, Slovak Republik
Ph.: (421) 905-38-36-97.

Altezoro, s.r.0., 1129/6, Wurmova, KoSice, 04023, Slovak Republik
Publishing Center “Dialog”, 85/20 Traktorobudivnikiv st., Kharkiv, 61123, Ukraine

The journal is abstracted in the following international databases: AGORA, AGRIS, AiritiLibrary, Baidu Scholar,
Bielefeld Academic Search Engine (BASE), CAB Abstract, Central and Eastern European Online Library (CEEOL), Index
Copernicus (ICV 2015 = 62.65), Google Scholar, J-Gate, OpenAlIRE, Polska Bibliografia Naukowa, ResearchBib, Russian
Science Citation Index, ScienceOpen, The Central European Journal of Social Sciences and Humanities (CEJSH), Tiirk
Egitim indeksi, Ulrichsweb Global Serials Directory, WorldCat.

Editor in Chief:

Editorial Board:

Editorial office 1:
Editorial office 2:

Kataev A., PhD (Economics), Ass. Prof.

Aksenova E., PhD (Techniques), Ass. Prof.
Ananchenko K., PhD (Physical Education and Sport), Ass. Prof.
Bobro N., PhD (Sociology), Ass. Prof.

Bolotnaya 0., PhD (Economics), Ass. Prof.
Holoborodko K., Doctor of Science (Language), Prof.
Golubov A., PhD (Law), Ass. Prof.

Zaytseva M., Doctor of Science (Arts), Prof.
Zelenskaya L., Doctor of Science (Education), Prof.
Kolos N., Doctor of Science (Chemistry), Prof.

Komir L., PhD (Economics), Ass. Prof.

Malenko E., Doctor of Science (Language), Prof.
Oberemok S., PhD (Economics), Ass. Prof.

Palchyk 0., PhD (Agricultural Science), Ass. Prof.
Panfilova A., Doctor of Science (Pharmacy), Prof.
Podrigalo L., Doctor of Science (Medicine), Prof.
Rogovoy A., PhD (Economics), Ass. Prof.
Treskunova L., PhD (Economics), Ass. Prof.
Horoshev A., PhD (History), Ass. Prof.

Shatrovskiy A., PhD (Biology), Ass. Prof.

1129/6, Wurmova, KoSice, 04023, Slovak Republik
85/20 Traktorobudivnikiv st., 61123, Kharkiv, Ukraine
E-mail: editor@pathofscience.org. Site: http://pathofscience.org

The journal is an international open-access, peer-reviewed electronic journal created to fully and promptly meet the
information needs of the society in the knowledge gained in the course of research and development, research and design,
design and technology and production activities of scientists and experts.

The journal publishes original research papers, review articles and short communications papers in the fields of
Social, Technical, Natural sciences and Humanities. The scope of problems of articles is not limited.

Responsibility for facts, quotations, private names, enterprises and organizations titles, geographical locations etc.
to be barred by the authors. The editorial office and board do not always share the views and thoughts expressed in the

articles published.

© Path of Science, 2017


https://www.ceeol.com/search/journal-detail?id=1751

TABLE OF CONTENTS

SECTION “ECONOMICS”

Muhammad Umar Bello, Aliyu Ahmad Aliyu, David Martin @ Daud Juanil, Rozilah Kasim

Real Estate Investment as a Panacea for Economic Instability in Nigeria: Evidence from Northeastern
SEAtES OF NIGEIIA ..o ettt e ettt e e e e e eate e etaeeeaneeas
(Language - English)

Nuhu Isah, Abdul Talib Bon
Application of Markov Model in Crude Qil Price FOrecasting ............cocveeeiieeiieeiiiceiee e
(Language - English)

Zubairu Abubakar Ghani, Noralfishah Suleiman
Cash-Cow into the Purse of Malaysian Property Investors: Students Housing Investment ..................
(Language - English)

SECTION “SOCIOLOGY”

Maria Aracely Mendivil-Portillo, Luz Cecilia Galvez-Bon, Juan Pedro Ibarra-Michel,

José Guadalupe Soto-Karass

The Evaluation of Public Policies from the Perspective of the Agenda 21 of Culture: a Case Study .....
(Language - English)

Sunday Emmanuel Olajide, Mohd Lizam

Experts’ Opinion on the Validation of Socio-Environmental Design Factors (SEDeF) Model as a
Residential Neighbourhood Crime Prevention Technique in Nigeria .............ccooeeeieeiiieeiceeieeee
(Language - English)

SECTION “TECHNICS”

Cliff Orori Mosiori
Effect of Surface Passivation on Cd,Ni1.,S Thin Films Embedded with Nickel Nanoparticles ...............
(Language - English)

Oleksii Pysarchuk, Oleksandr Lahodnyi, Yurii Mikhieiev

CTaTUCTUYHMIA aHanNi3 aKTUBHOCTI TEMATUYHOIO KOHTEHTY B MepeXxi [HTepHeT AN NPorHosyBaHHA
PO3BUTKY iIHDOPMALIHUX BATPO3B . ..eeeevieeeiiieeitie ettt et e eiteeeeaeeete e e aeeeaseeeesseesaeeessaeeesseeeesseeansesennns
[Statistical Analysis of the Activity of the Thematic Content on the Internet for Predicting the
Development of Information Threats]

(Language - Ukrainian)

Tetyana Nepochatykh

®i3nyHi BNacTUBOCTI OBOYIB IK OCHOBA MPUAHATTA PillEHHS WOAO0 iXHbOT TEXHOJNIOTIYHOT NepepoodKu
(HA MPUKNAAT KAOAUKIB) ....eevveueeeeeeieetititeeteete ettt st eteeseetseseesteseessessessessesseesessesseessesesseeseesseessessensens
[Physical Properties of Vegetables as a Basis for Making Decisions on Their Technological
Processing (on the Example of Zucchinis)]

(Language - Ukrainian)

1001

1007

1013

2001

2015

3001

3011

3020



Ruslan Skrynkovskyy, Solomiya Leskiv, Volodymyr Yuzevych

Po3pobka iHhopMaLiiiHoro 3abesneyeHHss aBTOMaTM30BaHOI CUCTEMWU MOHITOPUHTY CTaHy
NPOMMCNOBOI 6€3MEKN Fa30TPAHCMOPTHOT CUCTEMM ..ot eeeeeeee et e eaeeeeveeeaeeeaeeeraeeeaaeenseens
[Development of Information Support of the Automated System for Monitoring the State of the Gas
Transportation System’s Industrial Safety]

(Language - Ukrainian)



Traektorid Nauki = Path of Science. 2017. Vol. 3, No 8

ISSN 2413-9009

Real Estate Investment as a Panacea for Economic Instability in Nigeria:
Evidence from Northeastern States of Nigeria

Muhammad Umar Bello ', Aliyu Ahmad Aliyu ', David Martin @ Daud Juanil *, Rozilah Kasim °

" Abubakar Tafawa Balewa University
Tawafa Belewa Way, P. M. B. 0248, Bauchi, 740272, Nigeria

2 Universiti Tun Hussein Onn Malaysia
1017 Parit Raja, Batu Pahat, Johor, 86400, Malaysia

DOI: 10.22178/po0s.25-1
JEL Classification: L85, R3

Received 14.07.2017
Accepted 10.08.2017
Published online 16.08.2017

Corresponding Author:
Muhammad Umar Bello,
mubello78@gmail.com

© 2017 The Authors. This
article is licensed under a
Creative Commons
Attribution 4.0 License

INTRODUCTION

Abstract. Real estate investment is an emerging business in many countries of
the world. Real estate investment was thoroughly investigated to come up with
solution faced by the transaction of land and building. Real estate investment is
strictly related to the housing price. It has been pointed out by many researchers
that the housing price is affected by many factors, such as interest rate, land
supply, government policies and inflation rate. The research highlighted most
important aspects of the outcomes. An increase in international real estate
capital flows could foster increasing demand for stronger institutions across a
global real estate market. The method adopted in this research was quantitative
through which 100 questionnaires were developed and distributed within the
study area (Bauchi, Gombe, Adamawa and Yobe States). The simple percentage
was used to analyzed the data collected. The research is exploratory in nature;
hence, a non-probability purposive sampling technique was used for the study.
The finding of the research vindicated that real estate investment has a
significant role in sharpening the economy of the region, and also the findings
revealed that real estate investment opportunity is huge. And again for
suggested that housing provision cannot be realized only by private individual
excerpts through government intervention. The study concludes that real estate
investment, if explore it will create a reliable return to the investment owners,
the benefits that can be derived from real estate investment, has been revealed
by this study. The study also highlighted that private developers are key
important for real estate investment in Nigeria. The conclusion drawn by this
research shows that real estate investment has a capacity of transforming
economic hardship in the country.

Keywords: real estate investment; land; speculator; developer; projects.

stronger institutions across global real estate

Real estate investment is among the key invest-
ment that enables the investor to recover his in-
vestment as at when due [2, 8, 10, 24]. For any
investment to flourish one has to make any as-
pect of the business feasibility and viability stud-
ies for proper dealings and carefulness from
avoiding fraudulent business, real estate busi-
ness has less harm if the owner or the buyer
makes a proper investigation of the subject mat-
ter. An increase in international real estate capi-
tal flows could foster increasing demand for

Section “Economics”

market [2, 13, 28, 31, 37]. A number of article
have argued that real estate investment has real-
ized tremendous positive abnormal risk adjust-
ment returns [13], return on real estate invest-
ment is certain as rent or prestige as indicated by
[32]. Sale or lease of parcel of land by a specula-
tor or prospective seller to willing buyer entails
good returns to the seller and asset possession to
the willing buyer. Another good aspect of in-
vestment on real estate is tenants selection [18,
29, 6,40, 38,7, 28, 31, 37].
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However, real estate investment is strictly re-
lated to the housing price. It has been pointed out
by many researchers that the housing price is
affected by many factors, such as interest rate,
land supply, government policies and inflation
rate [4, 19]. A major part of this research is con-
centrated on the solution to economic hardship
when investing in real estate, in order word eco-
nomic viability of real estate investment. More
again, recent urbanization of Nigerian cities also
help in real estate returns through rent and sale
of houses [34, 43]. While a great deal of attention
is given to real estate investment policies world-
wide concerned with such areas as forest man-
agement, coastal zone management, environ-
mental sustainability and managing the urban
environment, less attention is given to the infra-
structures which facilitate the implementation of
the associated policies and programs [5, 9, 11,
36]. While positively much is known about the
economic and social implication of real estate in-
vestment among the populace of urban and cities
centers in Nigeria [14]. Even though, the proc-
esses involved in marketing survey for prospec-
tive buyers are many, this may be through regis-
tered estate agents, real estate brokers or real
estate neighbours.

Real Estate Investment Dimension

As indicated above that real estate investment
has been condoned globally as an aspect of in-
vestment with very minimal risk [16, 17, 41].
Real estate investment create employment to
citizen and beautified new cities [44]. The di-
mension postulated by real estate investment is
regulated by law of supply and demand [26].
Housing provisioning is the key factor to deter-
mine how successful an economy is. Adoption of
real estate investment by private organisations
elevates the level of an economy, it has been re-
corded that real estate investment helps in pro-
moting decent living in Nigeria [31, 32].

Real estate investment go hand in hand with
stock market in providing shareholders with a lot
of benefits and creation of entrepreneurship [4,
20]. The main method of conveying real estate
investment has been through leasing, selling and
mortgaging [27]. Leasing has safeguarded cities’
regulation over type of land use and semi-urban
and urban development, also in the forthcoming,
Maintaining the planning regulations in the
hands of professionals’ town planners has tre-
mendous advantage in sanitizing urbanization.
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MATERIALS AND METHODS

Primary data was employ through structure
questionnaire was used to fetch information.
From 100 respondents who were private devel-
oper within Bauchi, Gombe, Adamawa and Yobe
States. Simple percentage was used to analyzed
the data collected. This research is exploratory in
nature; hence, a non-probability purposive sam-
pling technique was used for this study as is in
line with the work of [12]. A total of 100 ques-
tionnaires (25 questionnaires for each State)
were distributed to private developers in Bauchi,
Gombe, Adamawa and Yobe States. Such States
were chosen partly for convenience sake. The
questions were a mixture of open ended and
close ended questions (Figure 1).

H Bauchi State
B Gombe State
Adamawa State

H Yobe State

Figure 1 - Percentage of Questionnaire retrieved
from Study Area

From the Figure 1 Bauchi states has the largest
number of respondents with 32 %, then followed
by Adamawa State with 25 %, followed by
Gombe State with 22 % and the lowest was Yobe
State with 21 %. These shows that private devel-
oper in Bauchi State are more of up and doing
than other States in Study area.

Figure 2 above revealed none of States reached
50 % of their projects completion which shows
that a striding efforts needs to be concerted so
that housing should be adequate in the country.
Only Adamawa State has the highest percentage
of projects completion within the duration of this
study, followed by Bauchi State with 30 %,
Gombe State 18 % and Yobe State 12 %.
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M Bauchi State
B Gombe State
Adamawa State

H Yobe State

Figure 2 - Percentage of Properties developed within
2014-2016 in the study Area

RESULTS AND DISCUSSION

Findings of this research revealed that up till now
there is low pace for projects completion in Nige-
ria due to numerous factors, this are in relation
with the work of [23, 36]. It was understood that
Nigerian property market was the best in the Af-
rican sub-region but lack adequate records [42,
35]. As such, housing provision for all would be
of great difficult as reiterated by [15]. Real estate
investment in most of this States shows that vi-
ability of the business is not fast coming as indi-
cated in Latvia by [22], the real estate investment
owners in the study area are confronted with
many problems such as, high price of building
materials, tenants selection, government policies,
fraudulent land transaction, etc. as revealed in [4,
25]. It was gathered in this research that real es-

REFERENCES

tate investment in the study area contributes in
housing provision as revealed in [35]. The per-
centage of the developed projects shows the vi-
ability of real estate investment in Nigeria as in-
dicated by [1] and [33]. But study by [39] sug-
gested that housing provision cannot be realized
only by private individual excepts through gov-
ernment intervention. However, this assertion is
against [3, 6, 30, 32]. Relatively, the outcomes of
this research revealed that real estate investment
has opportunity of providing employment to
many unemployed youth this proclamation is in
agreement with the work of [21].

CONCLUSION

This research study concludes that real estate
investment if explore it will create reliable return
to the investment owners, the benefits that can
be derived from real estate investment has been
revealed by this study. This study has shown that
government policy should be enacted to create
more viability to the business. The study also
postulated that economy of a nation can be en-
hanced if property markets are well coordinated.
It also concluded that building materials should
be manufactured locally so that the cost would be
minimize. The study also highlighted that private
developers are key important for real estate in-
vestment in Nigeria. The conclusion drawn by
this research shows that real estate investment
has a capacity of transforming economic hard-
ship in the country.

1. Adeoye, D. 0. (2016). Challenges of Urban Housing Quality: Insights and Experiences of Akure,
Nigeria. Procedia - Social and Behavioral Sciences, 216, 260-268. doi:

10.1016/j.sbspro.2015.12.036

2. Agbola, T. (1994). The Prospect for Private Sector Involvement in urban management function in
Nigerian. Review of Urban & Regional Development Studies, 6(2), 135-149. doi: 10.1111/j.1467-

940X.1994.tb00054.x

3. Akkoyun, 0. (2012). Simulation-based investment appraisal and risk analysis of natural building
stone deposits. Construction and Building Materials, 31, 326-333. doi:

10.1016/j.conbuildmat.2012.01.003

4. Amidu, A.-R,, & Aluko, B. T. (2006). Performance Analysis of Listed Construction and Real Estate
Companies in Nigeria. Journal of Real Estate Portfolio Management, 12(9), 177- 186. doi:

10.5555/repm.12.9.p0544q8560117x60

Section “Economics”

1003


http://doi.org/10.1016/j.sbspro.2015.12.036
https://doi.org/10.1111/j.1467-940x.1994.tb00054.x
https://doi.org/10.1111/j.1467-940x.1994.tb00054.x
https://doi.org/10.1016/j.conbuildmat.2012.01.003
https://doi.org/10.5555/repm.12.9.p0544q85601l7x60

Traektorid Nauki = Path of Science. 2017. Vol. 3, No 8 ISSN 2413-9009

5. Anaafo, D. (2015). Land reforms and land rights change: A case study of land stressed groups in the
Nkoranza South Municipality, Ghana. Land Use Policy, 42, 538-546. doi:
10.1016/j.Jandusepol.2014.09.011

6. Armonat, S., & Pfnuer, A. (2004). Asset allocation versus entrepreneurial decisions in real estate
investment. Briefings in Real Estate Finance, 4(2), 131-146. doi: 10.1002/bref.128

7. Bello, M. U,, Aliyu, A. A, & Alhaji, M. U. (2015). Women participation in housing Delivery: Bauchi
Metropolis in Perspective. Proceedings of The International Academic Conference for Sub-Sahara
African Transformation & Development, 3(5), 495-503.

8. Benfield, M. W. (1970). The effect of credit regulation on real estate transactions. The Business
Lawyer, 25(2),501-510.

9. Boanada-Fuchs, A. (2015). The politics of land- Selective government reforms in Gujarat. Geoforum,
65,209-212.doi: 10.1016/j.geoforum.2015.07.030

10. Braimoh, A. K, & Onishi, T. (2007). Spatial determinants of urban land use change in Lagos, Nigeria.
Land Use Policy, 24(2), 502-515. doi: 10.1016/j.landusepol.2006.09.001

11. Caruso, G., Cavailhes, |, Peeters, D., Thomas, 1., Frankhauser, P., & Vuidel, G. (2015). Housing land
transaction data and structural econometric estimation of preference parameters for urban
economic simulation models. Data in Brief, 5, 447-452. doi: 10.1016/j.dib.2015.09.047

12. Dodo, M. (2014). The application of health and safety plan in Nigerian construction firms. Jordan
Journal of Civil Engineering, 8(1), 81-87.

13. Eichholtz, P. M. A, Gugler, N., & Kok, N. (2011). Transparency, Integration, and the Cost of
International Real Estate Investments. The Journal of Real Estate Finance and Economics, 43(1-
2),152-173.doi: 10.1007/s11146-010-9244-5

14. Famoriyo, S. (1984). Administration of land allocation in Nigeria. Land Use Policy, 1(3), 217-224.
doi: 10.1016/0264-8377(84)90065-6

15. Freytag, A., & Fricke, S. (2017). Sectoral linkages of financial services as channels of economic
development - An input-output analysis of the Nigerian and Kenyan economies. Review of
Development Finance, 7(1), 36-44. doi: 10.1016/j.rdf.2017.01.004

16. Gates, C. (1989). The historical role of political economy in the development of modern Lebanon.
Oxford: Centre for Lebanese Studies.

17. Hafez, R. M. (2015). New cities between sustainability and real estate investment : A case study of
New Cairo city. HBRC Journal, 13(1), 89-97. doi: 10.1016/j.hbrcj.2015.03.001

18. Hartzell, J. C., Sun, L., & Titman, S. (2006). The Effect of Corporate Governance on Investment:
Evidence from Real Estate. Real Estate Economics, 34(3), 343-376. doi: 10.1111/j.1540-
6229.2006.00170.x

19. Huij, E, Yu, C, & Ip, W.-C. (2010). Jump point detection for real estate investment success. Physica A:
Statistical Mechanics and its Applications, 389(5), 1055-1064. doi: 10.1016/j.physa.2009.11.022

20. Hyotyldinen, M., & Haila, A. (2017). Entrepreneurial public real estate policy: The case of
Eiranranta, Helsinki. Geoforum, 1-8. doi: 10.1016/j.geoforum.2017.04.001

21. Kauko, T. (2004). Towards Infusing Institutions and Agency into House Price Analysis. Urban
Studies, 41(8), 1507-1519. doi: 10.1080/0042098042000226975

22. Kauskale, L., & Geipele, 1. (2017). Integrated Approach of Real Estate Market Analysis in Sustainable
Development Context for Decision Making. Procedia Engineering, 172, 505-512. doi:
10.1016/j.proeng.2017.02.059

23. Ke, Q. Jayne, M., & Isaac, D. (2009). Sole agency vs multi-agency: an investigation of agency practice
across England and Wales. Property Management, 27(4), 228-241. doi:
10.1108/02637470910979998

Section “Economics” 1004


https://doi.org/10.1016/j.landusepol.2014.09.011
https://doi.org/10.1002/bref.128
https://www.researchgate.net/publication/305765984_WOMEN_PARTICIPATION_IN_HOUSING_DELIVERY_BAUCHI_METROPOLIS_IN_PERSPECTIVE
https://www.researchgate.net/publication/305765984_WOMEN_PARTICIPATION_IN_HOUSING_DELIVERY_BAUCHI_METROPOLIS_IN_PERSPECTIVE
http://www.jstor.org/stable/40685018
https://doi.org/10.1016/j.geoforum.2015.07.030
https://doi.org/10.1016/j.landusepol.2006.09.001
https://doi.org/10.1016/j.dib.2015.09.047
https://elearning.just.edu.jo/jjce/issues/paper.php?p=2631.pdf
http://doi.org/10.1007/s11146-010-9244-5
http://doi.org/10.1016/0264-8377(84)90065-6
http://doi.org/10.1016/j.rdf.2017.01.004
http://lebanesestudies.com/wp-content/uploads/2012/04/1a4b9d710.-The-Historical-Role-of-Political-Economy-in-the-Development-of-Modern-Lebanon.-Carolyn-Gates-1989.pdf
http://doi.org/10.1016/j.hbrcj.2015.03.001
https://doi.org/10.1111/j.1540-6229.2006.00170.x
https://doi.org/10.1111/j.1540-6229.2006.00170.x
http://doi.org/10.1016/j.physa.2009.11.022
http://doi.org/10.1016/j.geoforum.2017.04.001
http://doi.org/10.1080/0042098042000226975
http://doi.org/10.1016/j.proeng.2017.02.059
https://doi.org/10.1108/02637470910979998

Traektorid Nauki = Path of Science. 2017. Vol. 3, No 8 ISSN 2413-9009

24. Kobbinah, P., Erdiaw-Kwasie, M. 0., & Amoateng, P. (2015). Rethinking sustainable development
within the framework of poverty and urbanisation in developing countries. Environmental
Development, 13, 18-32. doi: 10.1016/j.envdev.2014.11.001

25. Liang, Y., & McIntosh, W. (1998). REIT style and performance. Journal of Real Estate Portfolio
Management, 4(1), 69-78. doi: 10.5555/repm.4.1.v8481570845188q7

26. Liu, G, & Zheng, Q. (2011). An Empirical Study of the Relationship between Urbanization and the
Real Estate Investment in China. Advanced Materials Research, 361-363, 1099-1104. doi:
10.4028/www.scientificnet/AMR.361-363.1099

27. Low, S, Donovan, G. T., & Gieseking, ]. (2011). Shoestring Democracy: Gated Condominiums and
Market-Rate Cooperatives in New York. Journal of Uban Affairs, 34(3), 279-296. doi:
10.1111/j.1467-9906.2011.00576.x

28. Mabogunje, A. L. (2010). Land Reform in Nigeria: progress, problems & prospects. Retrieved from
http://siteresources.worldbank.org/EXTARD/Resources/336681-1236436879081/5893311-
1271205116054 /mabogunje.pdf

29. Marrison, C. (2008). Advances in Quantifying Risk in Commercial Real Estate Lending. Briefings in
Real Estate Finance, 5(3-4), 135-142. doi: 10.1002/bref.161

30. Ogu, V.1, & Ogbuozobe, |. E. (2001). Housing policy in Nigeria : towards enablement of private
housing development. Habitat International, 25(4), 473-492. doi: 10.1016/s0197-
3975(01)00018-2

31. Olaleye, A. (2008). Property market nature and the choice of property portfolio diversification
strategies: The Nigeria experience. International Journal of Strategic Property Management,
12(1), 35-51. doi: 10.3846/1648-715X.2008.12.35-51

32. Olawande, O. A. (2011). Harnessing real estate investment through proper tenant selection in
Nigeria. Property Management, 29(4), 383-397. doi: 10.1108/02637471111154827

33. Olayiwola, L., Adeleye, O., & Jiboye, A. (2006). Effect of Socio-Cultural factors on Housing Quality in
Osogbo, Nigeria. In International Symposium on Construction in developing Economies: New Issues
and Challenges.

34. Onibokun, A. G., Agbola, T., & Labeodan, 0. (1989). World Bank assisted sites-and-services projects:
Evaluation of Nigeria’s experiment. Habitat International, 13(3), 51-64. doi: 10.1016/0197-
3975(89)90020-9

35. Onwuanyi, N., & Oyetunji, A. K. (2016). Revitalizing Nigeria’ s built heritage using Facility
Management service delivery: The Lagos National Arts Theatre Complex. International Journal of
Sustainable Built Environment, 5(2), 579-586. doi: 10.1016/j.ijsbe.2016.05.001

36. Osmond, L. C., Adesiyan, O. S,, Olusola, A. M., & Daniel, D. 0. (2015). Towards an Effective Real Estate
Agency Education: A Stride to Efficiency in Nigeria. Procedia - Social and Behavioral Sciences,
191,2687-2692. doi: 10.1016/j.sbspro.2015.04.360

37. Price, B, Kienast, F., Seid], I, Ginzler, C., Verburg, P. H., & Bolliger, ]. (2015). Future landscapes of
Switzerland: Risk areas for urbanisation and land abandonment. Applied Geography, 57, 32-41.
doi: 10.1016/j.apgeog.2014.12.009

38. Rashid, I. M., Abu Bakar, N., & Razak, A. (2016). Determinants of Foreign Direct Investment (FDI) in
Agriculture Sector Based on Selected High-income Developing Economies in OIC Countries: An
Empirical Study on the Provincial Panel Data by Using Stata, 2003-2012. Procedia Economics and
Finance, 39, 328-334. doi: 10.1016/S2212-5671(16)30331-8

39. Reddy, K. P. (2012). BIM for building owners and developers : making a business case for using BIM
on projects. Hoboken: Wiley.

40. Roux, L. P.,, & Dongelmans, D. (2013). Added Value of Hospitality Management in the Evolution of
Property and Facility Management. In Proceedings of the 20th Annual European Real Estate

Section “Economics” 1005


http://doi.org/10.1016/j.envdev.2014.11.001
https://doi.org/10.5555/repm.4.1.v8481570845188q7
http://doi.org/10.4028/www.scientific.net/AMR.361-363.1099
http://doi.org/10.1111/j.1467-9906.2011.00576.x
http://siteresources.worldbank.org/EXTARD/Resources/336681-1236436879081/5893311-1271205116054/mabogunje.pdf
http://siteresources.worldbank.org/EXTARD/Resources/336681-1236436879081/5893311-1271205116054/mabogunje.pdf
https://doi.org/10.1002/bref.161
https://doi.org/10.1016/s0197-3975(01)00018-2
https://doi.org/10.1016/s0197-3975(01)00018-2
http://doi.org/10.3846/1648-715X.2008.12.35-51
http://doi.org/10.1108/02637471111154827
http://www.irbnet.de/daten/iconda/CIB1936.pdf
http://www.irbnet.de/daten/iconda/CIB1936.pdf
https://doi.org/10.1016/0197-3975(89)90020-9
https://doi.org/10.1016/0197-3975(89)90020-9
http://doi.org/10.1016/j.ijsbe.2016.05.001
http://doi.org/10.1016/j.sbspro.2015.04.360
http://doi.org/10.1016/j.apgeog.2014.12.009
http://doi.org/10.1016/S2212-5671(16)30331-8
http://uacg.bg/filebank/att_10831.pdf
http://uacg.bg/filebank/att_10831.pdf

Traektorid Nauki = Path of Science. 2017. Vol. 3, No 8 ISSN 2413-9009

Society Conference. Retrieved from
https://eres.architexturez.net/system/files/pdf/eres2013_292.content.pdf

41. Sakr-Tierney, J. (2017). Real estate, banking and war: The construction and reconstructions of
Beirut. Cities, 69, 73-78. doi: 10.1016/j.cities.2017.06.003

42. The Nigerian Institution of Estate Surveyors and Valuers. (2017). Blog. Retrieved July 10, 2017,
from http://www.niesv.org.ng/niesv_blog.php

43. Williamson, [. P. (2001). Land administration “best practice” providing the infrastructure for land
policy implementation. Land Use Policy, 18(4), 297-307. doi: 10.1016/S0264-8377(01)00021-7

44. World Bank. (2015, June). Lebanon: Promoting poverty reduction and shared prosperity: a
systematic country diagnostic. Retrieved from
http://documents.worldbank.org/curated/en/698161468179049613/pdf/97498-CAS-
P151430-SecM2015-0202-IFC-SecM2015-0073-MIGA-SecM2015-0047-Box391476B-0U0-
9.pdf

APPENDICES

Figure A.1- Building sites in Bauchi Figure A.2 - Building sites in Gombe

ON 1201 Lkt

Section “Economics” 1006


https://eres.architexturez.net/system/files/pdf/eres2013_292.content.pdf
http://doi.org/10.1016/j.cities.2017.06.003
http://www.niesv.org.ng/niesv_blog.php
http://doi.org/10.1016/S0264-8377(01)00021-7
http://documents.worldbank.org/curated/en/698161468179049613/pdf/97498-CAS-P151430-SecM2015-0202-IFC-SecM2015-0073-MIGA-SecM2015-0047-Box391476B-OUO-9.pdf
http://documents.worldbank.org/curated/en/698161468179049613/pdf/97498-CAS-P151430-SecM2015-0202-IFC-SecM2015-0073-MIGA-SecM2015-0047-Box391476B-OUO-9.pdf
http://documents.worldbank.org/curated/en/698161468179049613/pdf/97498-CAS-P151430-SecM2015-0202-IFC-SecM2015-0073-MIGA-SecM2015-0047-Box391476B-OUO-9.pdf

Traektorid Nauki = Path of Science. 2017. Vol. 3, No 8

ISSN 2413-9009

Application of Markov Model in Crude Oil Price Forecasting

Nuhu Isah ', Abdul Talib Bon

" Universiti Tun Hussein Onn Malaysia

1017 Parit Raja, Batu Pahat, Johor, 86400, Malaysia

DOI: 10.22178/pos.25-3
JEL Classification: C53, E31

Received 27.04.2017
Accepted 12.07.2017
Published online 16.08.2017

Corresponding Author:
Nuhu Isah, nuhuisah33g@gmail.com

Abstract. Crude oil is an important energy commodity to mankind.
Several causes have made crude oil prices to be volatile. The
fluctuation of crude oil prices has affected many related sectors and
stock market indices. Hence, forecasting the crude oil prices is
essential to avoid the future prices of the non-renewable natural
resources to rise. In this study, daily crude oil prices data was obtained
from WTI dated 2 January to 29 May 2015. We used Markov Model
(MM) approach in forecasting the crude oil prices. In this study, the
analyses were done using EViews and Maple software where the
potential of this software in forecasting daily crude oil prices time
series data was explored. Based on the study, we concluded that MM
model is able to produce accurate forecast based on a description of

© 2017 The Authors. This article is
licensed under a Creative Commons

Attribution 4.0 License

INTRODUCTION

Crude oil is a complex mixture consisting of more
than 200 organic compounds, especially hydro-
carbons [1] mostly alkenes and smaller fraction
aromatics. Crude oil varies in colour from nearly
colourless to tar black, and in viscosity from close
to that of water to almost solid. In fact, there are
more than 300 different crude types produced
around the world [1]. Two of the most important
characteristics are density and sulfur content.
High-quality cruds are characterized by low den-
sity (light) and low sulfur content (sweet) and
are typically more expensive than their heavy
and sour counterparts: light crudes produce
more high-value products, while sweet crude oils
require less processing than sour [2].

The oil and gas bearing structure is typically of
porous rock such as sandstone or washed out
limestone. The sand might have been laid down
as desert sand dunes or seafloor. Oil and gas are
formed from organic material (tiny plants and
animals) deposited in early geological periods
(100-200 million years ago) together with sand
or silt and later transformed by high tempera-
tures and pressure into hydrocarbons[3]. Forma-
tion of oil reservoirs requires meeting of various
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history patterns in crude oil prices.

Keywords: forecasting; crude oil; price; Markov model.

climatic, geophysical and historical conditions
and enormous amount of time.

However, the most oil reach region is Middle East
possessing 51 % of total oil reserves, then Cen-
tral and South America with 16 %. Europe (ex-
cluding Eastern Europe and Russia) owns only
1% of world oil reserves [3]. On the country level
the biggest oil reserves belong to Saudi Arabia
and Venezuela (262.6 and 211.17 bb in 2011 re-
spectively) together owning around one third of
world oil. Among ten countries with biggest re-
serves are also Canada, Gulf states (Iraq, Iran,
Kuwait, UAE), Russia, Libya and Nigeria [4, 5, 6].

In the last 21 months, the average price of oil has
dropped by about 60 %. Oil prices swing as a re-
sult of many factors. Growth in global economic
activity can increase demand and drive prices
higher, while increasing production rates can
lead to decline in prices [7, 8]. Though simple
demand and supply theories are useful in de-
scribing oil price movements, the factors driving
such changes are often difficult to identify. As a
result, large fluctuation in oil prices can come as a
surprise, as was the case with the recent decline
starting in mid-2014 [8].
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The current period of price instability is not
unique, oil prices also declined by over 50% dur-
ing global recession of 2007 to 2009 [9]. How-
ever, the decline in crude oil price during the re-
cession was due to a noticeable slowdown in
global economic activity. Soft global demand also
caused prices for goods and services in addition
to crude oil to fall suddenly [10]. These move-
ments propose that only a portion of the decline
in 2014 is likely due to fragile global economic
activity. Increase in supply was another justifica-
tion for the oil price decline that started in 2014
[11]. Total global oil production increased 3.7%
year over year as of December 2014. This in-
crease is on the higher side, though not remark-
able by the standards of the past five years.

However, prices are affected not because of the
changes in production, but by changes in produc-
tion relative to what the market projected.
Higher production levels in the United States due
to new technologies were to some extent ex-
pected. But some developments on the supply
side were unexpected, such as the comeback of
Libyan production, the refusal of the OPEC to re-
duce supply, and the probable future return of
Iran on the global oil market, which likely caused
shifts in expectations of future oil supply relative
to demand [7].

However, forecasting crude oil price has been
one of the biggest challenges to the artificial intel-
ligent (Al) community [8]. The objective of fore-
casting research has been largely beyond the ca-
pability of traditional Al research which has
mainly focused on developing intelligent systems
that are supposed to emulate human intelligence
[7, 8]. By its nature crude oil price is mostly com-
plex, nonlinear and volatile [9]. The rate of price
swings in such series depends on many factors
such as economic, political and social [9] ets.
Therefore, developing Al systems for this kind of
forecasting requires an iterative process of
knowledge discovery and system improvement
through data mining, knowledge engineering,
theoretical and data-driven modelling, as well as
trial and error experimentation. Crude oil has
become an integral part of the global economy
[10]. Any fluctuation in crude oil prices affects
our personal and corporate financial lives, and
the economic health of a country [10]. A bright
prediction model for crude oil price forecasting
would be highly desirable and would be of wider
interest.
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A substantial amount of research has been pub-
lished in recent times and is continuing to find an
optimal prediction model for crude oil price [12,
13]. Most of the forecasting research has em-
ployed the statistical time series analysis tech-
niques like ARMA model, GARCH model as well
as the multiple regression models [14]. In recent
years, numerous crude oil price forecasting tech-
niques based on Al, including artificial neural
networks (ANN), fuzzy logic, hybridization of
ANN and fuzzy system, support vector machines
have been proposed [15]. Most of them have
their own shortcomings [15]. For example, ANN
is very much problem oriented because of its
chosen structural design [12]. Some researchers
have used fuzzy systems to develop a model to
forecast crude oil price behaviour. To build a
fuzzy system one requires some background ex-
pert knowledge [13]. In this paper, we make use
of the well-established Markov Model (MM) to
forecast crude oil price. The MM have been ex-
tensively used in the area like speech recognition,
DNA sequencing, electrical signal prediction and
image processing [14] etc. In here, MM is used in
a way to develop forecasting model. We locate
pattern(s) from the past datasets that match with
today’s crude oil price behaviour, then interpo-
late these two datasets with appropriate
neighbouring price elements and forecast tomor-
row’s crude oil price.

METHODOLOGY

If we have a state sequence {Q,NeN"}, we
can find the transition frequency F;; in the se-

quence by counting the number of transitions
from state S; to state S; in one step. Then the

one-step transition frequency matrix for the se-
quence {Q,} can be constructed as follows (1)-

(2):

L
T
Rl
T

1 12 3 im
I:21 I:22 I:23 tee I:2m (1)
F=|F; F R oo Rl
_le I:m2 I:m3 me_
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Suppose there are three states: Up, Same and
Down, to simulate the movement of the crude oil
price. Here is an explanation of Up, Same and

Down. We only compare two crude oil prices, V,
is the current price, V,_; is the price of yester-
day. If V, —V,_; >0 is called Up, vV, —V,_; <0
is called Down and V,—V,_; =0 represents
Same.

We use the information to calculate the transition
probabilities. There are only three states. On the

$=(S,,S5,,S;3). S, = Up, S,= Same and S,
= Down.

Up, Same and Down are three states, which are
decided by comparing the previous closing price
and the current closing price. We calculate the
number of days that both the first day and the
second day are up by using the data. We also get
the number of days that the first day is down and
the second day is up.

RESULTS AND DISCUSSION

We chose the true values of the closing index
from the WTI dating from the 2 January, 2015 to
29 May, 2015 yielding 103 trading days. The clos-
ing index is chosen to model the process.

In this model, there are three states, on the as-
sumption that the state space is

S=(S,,S,,S;). The definition of Up is
u

ing index and the U,_; is the previous closing

, —U,_; >1, where the U, is the current clos-

index. The definition of Same is \un —Un_l‘ <1,

the definition of Down is U, —U,_; < 1. We train

the true values of the closing index and use the
definition of the states to get the Figure 1 and the
Table 1.

assumption that the state space s
WTIPRICE $ PER BARREL
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Figure 1 - Actual movement of the crude oil prices closing index from 2 January to 29 May 2015
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Table 1 - States of Transition Matrices
Date State Date State Date State Date State Date State
1/02 Down 2/09 Up 3/16 Down 4/21 Down 5/27 Up
1/05 Down 2/10 Down 3/17 Down 4/22 Up 5/28 Up
1/06 Down 2/11 Down 3/18 Up 4/23 Up 5/29 Up
1/07 Up 2/12 Up 3/19 Down 4/24 Down
1/08 Up 2/13 Up 3/20 Up 4/27 Down
1/09 Down 2/16 Down 3/23 Up 4/28 Up
1/12 Down 2/17 Up 3/24 Down 4/29 Up
1/13 Down 2/18 Down 3/25 Up 4/30 Up
1/14 Up 2/19 Down 3/26 Up 5/01 Down
1/15 Down 2/20 Down 3/27 Down 5/04 Down
1/16 Up 2/23 Down 3/30 Down 5/05 Up
1/20 Down 2/24 Down 3/31 Down 5/06 Up
1/21 Up 2/25 Up 4/01 Up 5/07 Down
1/22 Down 2/26 Down 4/02 Down 5/08 Up
1/23 Down 2/27 Up 4/06 Up 5/11 Down
1/26 Down 3/02 Down 4/07 Up 5/12 Up
1/27 Up 3/03 Up 4/08 Down 5/13 Down
1/28 Down 3/04 Up 4/09 Up 5/14 Down
1/29 Up 3/05 Down 4/10 Up 5/15 Down
1/30 Up 3/06 Down 4/13 Up 5/18 Down
2/02 Up 3/09 Up 4/14 Up 5/19 Down
2/03 Up 3/10 Down 4/15 Up 5/20 Up
2/04 Down 3/11 Down 4/16 Up 5/21 Up
2/05 Up 3/12 Down 4/17 Down 5/22 Down
2/06 Up 3/13 Down 4/20 Up 5/26 Down

We chose the true values of the closing index of
crude oil from WTI dated 2 January to 29 May,
2015 yielding 103 trading days. We define the
given transition matrices as Up, Same and Down.
In this model, the three states transition matrices

areassumed tobe S =(S,,S,,S,).

To find the trend of the stock index movement,
we need to find the state transition probability by
calculating the number of days that both first day
and second day are the up, we could find the
probability from up to up. Then we to get the
number of days that first day is up and second
day is down.

S, >S5, > 23days — S, S, —> 0days S, —> S; — 26 days
S, >S5, »>0days — S, S, —> 0days S, > S; —>0days
S; > S, > 27days — S S, — 0days S; — S; > 26days
Then we get the transition matrix as follows:
_E E_
{49 49 ) 0.4694 0 0.5306
A=| 0 0| > A= O 0 0 -
2l 26 0.5094 0 0.4906
53 53]
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0.4906 0 0.5094
S A’=| 0 0 0 —
0.4890 0 0.5110

Trend of the WTC Crude Oil Price Forecasting
from 2 January to 29 May 2015 presents in the
Figure 2.

Figure 2 - Trend of the WTC Crude Oil Price
Forecasting from 2 January to 29 May 2015, %

In the above model, we got information about
three states which are up, same and down. Ac-
cording to the above result, the transition matrix
is stable and the most likely trend of index is
down, since the probability of down is biggest.
The previous price dated May 29 2015 was
$60.25 and the price of predicted day dated
1June 2015 was $60.24 respectively. This shows
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limA"=| 0 0 0
"> 04898 0 05102

that the forecasting is tune to be acurate and reli-
able.

CONCLUSION

This paper explained the application of Markov
Model in crude oil price forecasting, crude oil is
important natural resources to mankind. The
swinging of crude oil prices has affected many
economic sectors and stock market indices. In
this study, daily crude oil prices data were ob-
tained from WTI dated 2 January to 29 May
2015, the analyses were done using EViews and
Maple software where the potential of this soft-
ware in forecasting daily crude oil prices time
series data was explored. Based on the study, we
concluded that Markov Model is able to produce
accurate forecast based on a description of his-
tory patterns in crude oil prices.
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INTRODUCTION

Abstract. Growing demand for higher education (HE) and increasing students
enrolment in higher education institutions (HEI) has been a global issue
especially in the last three decades and housing the growing student population
has become a dilemma for all concern HEIs stakeholders. Globally increasing
demand for HE and enrolment has long been not corresponding with student
housing supply. Most HEls provide housing accommodation for a small
proportion of their total students’ population while the majority depend on
private rental sector for their alternative housing. In most of the HEls
neighbouring community residential houses were rented out to students. These
houses are not sufficient to accommodate the teaming student population
because the market is dominated by traditional small-scale private developers.
However, with the continuing expansion and demand for HE, increasing
enrolment and increasing students housing demand, the study highlighted and
suggested for private investors to pull up and dig into student housing
investment. This will ameliorate and fill the shortfall created by inadequacy of
HEls housing provision. Student housing investment is a resilient market,
lucrative venture and guaranteed cash cow.

Keywords: student housing; higher education institutions (HEIs); student
population; student enrolment; student housing demand; private housing
market.

has risen globally and students overall enrolment
are postulated to increase by 32 million over the

Students are special group of people, most of
them young men, who were given admission for
study in Higher Education Institutions (HEI) in
their respective fields of studies and levels. Simi-
larly, [1] described students as those who are
admitted into colleges to study. Usually this
group of people leaved their parents’ homes and
live in the student housing in either on-campus
or off-campus.

In recent years, colleges of higher learning ex-
perienced high growth in population as enrol-
ment increases. Student enrolment in HEI is in-
creasing tremendously all over the world more
especially in the UK, USA, Ireland, China, India,
Malaysia [2, 3, 4, 5, 6, 7, 8,9, 10, 11, 13]. This is
supported by [13] and [7] that, student number
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next ten (10) years. Accordingly [14] reported
that, global number of higher education (HE)
students is anticipated to grow to ‘263 million by
2025’.

Despite this demographic growth of students in
HEIs, provisions of student housing is not con-
gruent to the population growth, most of the stu-
dents will not get accommodation in the HEI stu-
dents housing and thus had to find alternative
housing in the private housing rental market.
Many studies have reported that, it has been a
tradition of many HEIs that, the enrolment is
much higher than the available housing facilities
for students [15, 4, 16, 10, 17, 18, 2, 1, 19, 20, 8,
21, 22, 6]. This causes constraints and pressure
on the existing student housing facilities in many
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HEIs across the world and it is increasingly be-
coming difficult especially for HEIs to provide
accommodation for all students despite few
other students may prefer to live in their family
house or refuse to live on-campus. At the begin-
ning of every academic session when new stu-
dents were enrolled, most HEIs with their exist-
ing students housing, accommodate a small seg-
ment (20-30 %) of their total students popula-
tion, majority of the students will not get accom-
modation in HEIs housing system. This necessi-
tates many other students to scout for alternative
housing where opportunities exist outside the
campus in private housing market [2, 3, 23, 4, 1,
19, 21, 10, 6, 22, 24, 8].

LITERATURE REVIEW

Being students are special group of people with a
common interest; they are also special consum-
ers of housing like any other special areas or in-
stitutions. Such special areas or institutions in-
clude military barracks, care homes, hospitals,
prisons and camps, to mention but a few. These
special areas or institutions’ housing require-
ments are slightly different, based on their pecu-
liarities from the general family house. The dif-
ferences are basically in their respective housing
facilities requirements more especially in the ar-
eas of supportive facilities. However, housing in
terms of basic requirements, the special areas
and family housing are obviously the same. Ac-
cording to [3] family and student housing are dis-
tinctive where the later embody basic facilities
like bedroom with other shared facilities such as
bathroom, toilets, laundry, kitchen, students’
lounges and cafeteria. Furthermore, student
housing security tenure and freedom are limited
compared to family housing.

Student housing, is the housing unit for college
students to live for the purpose of studies where
many young men leave their homes and parents,
reside in student housing without parental moni-
toring and control which is a different experience
for new life style, learn how to compromise with
other students, endure, tolerant, shared space
and facilities and live independently which was
described as a transitional phase towards adult-
hood [12, 25, 6]. Also student housing offers
chances for students to develop attitudes of living
and working together in the college environment
and to understand further ethos of the college
and life [26]. Furthermore, [27] reported that
student housing is important in motivating stu-
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dents’ academic performance. Hence student
housing is impacting on students’ comfort, con-
venience and safety, therefore, conducive student
housing in HEIs cannot be overemphasized be-
cause students are expected to be comfortable
and in a sound state of mind to excel in their aca-
demic endeavours which can be achieved by a
good student housing system. In support of this
[2] expressed that, student housing is an impor-
tant physical facility that influenced in expanding
students’ intellectual proficiencies of their aca-
demic mission and also help to achieve responsi-
ble citizenship and leadership.

Globally there is progressive growth of HEIs fol-
lowing the unprecedented growth in the youth
demography age 18-24 years old. Higher educa-
tion (HE) has been growing rapidly in both de-
veloped and developing countries especially in
the last three decades where many young men
are graduating from high schools and gaining ac-
cess into colleges and universities [7, 9, 4, 2, 11,
16, 12, 21, 6]. In the last three decades student
enrolment has radically raised globally and is ex-
pected to increase as [6] described, more “chil-
dren of baby boomers” are graduating from high
schools. Aol Real Estate Contributor [21] re-
ported that student enrolment has raised from
98 million in 2000 to 165 million in 2011 globally
with an average increase of 6 million yearly and
it is expected to increase to around 195 million
students by 2020. While, [13] submits that the
total number of HEIs student enrolment is ex-
pected to reach 263 million globally in 2025. Fur-
ther, [4] opined in 2011, a record of 21.6 million
students was enrolled in American postsecond-
ary institutions; this has shown a growth of over
40 % since 2000. Similarly, [16] stated that in
Malaysia, in 2009 there were approximately
about 1.5 million students and expected to in-
crease in years to come as expected 50 % or
more of the Malaysian youth aged 18-30 year
olds would gain access to HEIs. It was observed
that HEIs Students population in Malaysia has
been increasing consistently from 664,402 in
2002 to 1.134 million in 2010 with an average
increase of 58,717 annual enrolments. More so,
the Ministry of Education Malaysia [28] reported
that, HEIs student enrolment in 2014 was
560,359 in public universities alone and esti-
mated 1.5 million total enrolments for both pub-
lic and private universities in 2014.

These entire scenarios, implies commensurate
increase in demand and pressure on the existing
HEIs facilities. Despite all these growth in stu-
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dents’ number, the provision of students’ ac-
commodation is not matching with the growth
which led to the constraints and stretching the
existing housing facilities. As [4] positioned, the
increase in the number of college students along
with the expansion of HEIs presented challenges
for the provision of student housing in the United
States and the rest of the Western world. The
residential real estate news of the World Prop-
erty Journal also wrote in their June, 4th 2014
edition, that many university cities in the UK
have sufficient student housing deficit. In many
universities there is significant or gross shortfalls
in student housing that compelled many students
to rent residential quarters outside their cam-
puses. By implications, growth of students’ popu-
lation in HEIs with no corresponding provisions
of housing facilities resulted in intensifying
shortage and increase in student housing de-
mand in rental market. This trend of student
housing development and rapid enrolment mak-
ing sufficient shortage of student housing will
have negative impact on students’ comfort, con-
venience, performance and safety [2]. In the face
of growing global students’ enrolment in HEISs,
student accommodation has become one of the
teething problems faced by HElIs especially in the
developing countries [1].

METHODOLOGY

This paper begins with a survey of the literature
of related work from journals and other source
materials available. The methodology adapted in
this study is qualitative and qualitative study al-
low the use of one or combination of research
instruments observation, interviews, documents
and audio-visual materials as [29] suggested. The
study adopted document analysis as suggested
by [30], [31] and [32] if a circumstances seem to
be thorny to take a complete field surveys, there-
fore, the study should employ secondary data to
takes advantage of the existing data. S. G. Naoum
[33] and B. L. Berg & H. Lune [34] opined this
type of data collection relies on availability of
data and convenience that are easily accessible.
In this case secondary data are easier to source
and use, therefore, the authors take advantage of
existing sources of data and studies where rele-
vant information are taken. Basically the study
employs secondary data to highlight student
housing pressure in Malaysian HEIs and the need
for provision from private investors to supple-
ment HEIS’ student housing. Due to non-
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availability of the actual figure of HEIs housing
system capacity to the authors at the time, some
assumptions were applied in the determination
of HEIs student housing needs. This is followed
by a conclusion towards filling the gap created by
HEIs" housing system.

RESULT AND DISCUSSION

Student housing in Malaysia

In Malaysia, the population is steadily growing
right from late 1950 to date. This can be attested
from the country’s demographic evidences
where in 1957 the country’s population was 7.3
million. However, the population has doubled to
the figures of 13.3 million and 27.0 million by
1980 and 2008 respectively [35]. According to
Population Reference Bureau [36], Malaysian
population in 2015 stands at 30.8 million and
just in 6 years time from 2008-2015, the popula-
tion increased by over 3 million. These popula-
tion growths are evident indicator of potentiality
for the future demand of educational facilities.

According to M. Muslim [3] HEIs Students popu-
lation in Malaysia has been increasing tremen-
dously in the past two decades and enrolment
stood at 1,134,134 in the year 2010. Similarly,
the Ministry of Education Malaysia [28] esti-
mated 1.5 million HEIs student enrolment in
2014 and postulated continuous increase in the
future. This is a clear testimony that the student
population has been increasing and will continue
to increase in the future as more children are
graduating from high schools. Table 1, below jus-
tified the steady growth of HEIs student enrol-
ment in Malaysia.

Internationalization of HE in particular has moti-
vated the Malaysian government to push ambi-
tions for becoming a HE regional hub in South-
east Asia and citizens were encouraged to study
locally rather than abroad to save costs [15, 37].
This serves as an opportunity for HEIs to in-
crease their capacity and position themselves
better in the global market of international edu-
cation. As [38] reported Malaysia has placed in-
ternationalization as a key drive for transforming
its HE to compete with global class HE providers.
For Malaysia to realize its aim of becoming an
international education hub by 2025, aimed to
have 250,000 international student enrolments
into its HEIs. In addition to the local student
population seeking enrolment in HEIs, govern-
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ment set a goal of attracting 100,000 interna-
tional students in 2010 where in 2009 & 2010
HEIs recorded 80,750 & 86,919 international
student enrolments respectively with 7.6 % in-
crease toward achieving international education
hub. Planned also to increase to 150,000 &
200,000 by 2015 and 2020 respectively and tar-
geted the foreign student population to grow to
250,000 in 2025 [28, 15, 3, 16, 38]. Therefore,

with these, Malaysia is regarded as an emerging
candidate in the world class education providers
for attracting international students. However,
by implication this will increase the demand
tempo for HE and will eventually have positive
impact on the demand for other education-
related sector in the country such as student
housing.

Table 1 - Higher Education Institution (HEI) Students Enrolment in Malaysia, 2002-2010

HEI Type Years

2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 2009 2010
Public HEI 281,839(294,359|293,978|307,121|331,025|382,997|419,334| 437,420 462,780
Private HEI 294,600 314,344 322,891 258,825 323,707 |365,800|399,852| 484,377 541,629
TARC 31,850| 29,537| 26,098| 24,846| 26,150| 25,753| 26,235| 25,179| 23,774
Polytechnic 52,898| 53,492| 64,382| 73,834| 82,045| 84,250| 85,280| 86,471 87,751
Community 3,207| 6,424 8945 9873| 11,273| 14,438| 17,082| 17,279 18,200
Colleges
Total 664,402 |698,156|717,294|674,499|774,280|873,238|947,783 (1,050,726 1,134,134
Source: [3], [28]

The unprecedented increase in students’ popula-
tion in Malaysia resulted to continuing extension
and establishment of HEIs which triggers student
housing demand. HEIs provided student housing
facilities in Malaysia generally are insufficient
and the students’ enrolment each year exceeds
the available housing accommodation. Therefore,
student housing provisions become a challenge
for many HEIs thus the situation increases the
demand tempo for student housing in the private
rental market. According to [39] majority of HEIs
students were necessitated to rents housing ac-
commodation in the private housing market. So
this is an indication that student population
growth has not been corresponding with student
housing supply, thereby, making sufficient deficit
in HEIs student housing. Consequently, if such
trend continues where demand and supply for
student housing are by far at parity, the situation
will be regarded as student enrolment boom
while student housing bust.

It became clear in Malaysia students’ population
has been growing and is expected to increase in
years to come where many of the Malaysian
youth will seek and gain access to HEIs. These
entire scenarios are by implications, indicating
commensurate increase in demand and pressure
on the existing HEIs student housing facilities. In
the last two decades provisions of student hous-
ing facilities are not proportionate to the enrol-
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ment which widened the gap of adequacy that
led to a tremendous increase in student housing
demand hence, demand and supply are not cor-
responding. As M. Muslim [39] concludes that
shortage of student housing exists nationwide as
the majority of Malaysian HEIs students at the
nation’s largest institutions live off-campus in the
private housing rental market. This concurred
with many studies on student housing that
shown most of the HEIs student housing facilities
are grossly in adequate and provides housing ac-
commodation for only 20-30 % of their total
students’ population whereas 70-80 % of the
students relied on private rental market.

Student housing market

In the last decade student housing market has
been considered as the promising, speedy grow-
ing property rental market and guaranteed de-
mand. This is because it offers relatively high
yields compared to other property sectors like
retails, warehouses and offices. Yields have
moved rapidly over the last decade in the wider
real estate market and income returns in the sec-
tor has exceed the residential investment market
as a whole [40, 41]. Unlike the residential sector,
student housing is one of the best performing
sectors during the global economic downturn
and it is largely unaffected by home market
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prices plummet [6, 21, 40]. It was observed that
student housing have lower volatility than multi-
family and other property sectors and also pro-
vides higher cash return. Student housing now is
considered a ‘global asset class’ therefore, private
developers’ interest in student housing in UK and
USA is not surprising hence, investors generally,
are looking for more generous income yielding
sectors for investment. Consequently, [24] re-
garded commercial operators to have been ex-
tremely active over the last five years, with the
leading players expanding properties by acquir-
ing more stocks, as well as, funding speculative
developments in HEIs towns. However, this may
not be unconnected with stagnated supply of
HEIs student housing to satisfy the demand and a
continuing trend of increase in the students’ en-
rolment has created an excellent opportunity for
investment and development of student housing
market.

In the world student housing market, UK and
USA are the leading players, because the market
is matured, as dissimilarity to many other coun-
tries. As a result of the insufficiency of HEIs’
owned student housing, the private investors
have taken a great advantage of students demand
and are driven into the student housing market
not only in the UK and USA, but in many other
countries of the world. Student housing is a dis-
tinct niche market, for investors and home-
owners to invest. It was reported from a survey
that in USA 20 private students’ house develop-
ers have over 167 student properties under con-
struction consisting of over 97,045 beds spaces
in 2015 alone [42]. This is because, the waves of
student demand adjacent to HEIs campuses is
extremely high thus, demand tells much about
the likelihood of the better place for investment
opportunity in student housing.

It was observed that central London in Europe is
the major location for students housing and the
total return from the sector grew significantly to
6.7 % between 2010 and 2011. The world stu-
dent housing sector grew from $0.8 billion in-
vestment globally in 2009 and hasty to a lofty of
$7.2 billion in 2013 [43]. Chiefly, the US and UK
markets have driven global investment in stu-
dent housing to reaching an elevation of $7.2 bil-
lion in 2013. European student housing market
predicted gross average yields of 5.5-8.5% in
2014. Similarly it was observed that major
achievable yields in the sector are in the region of
7 % in Spain, Italy and the Netherlands [14, 40].
In a UK study it was reported that, student hous-

Section “Economics”

ing experienced annual rental growth of 1.6 %
and 2.8% in 2013 and 2014 respectively [44].
Moreover, returns from student housing have
been explored to have outperformed all other
property sectors since 2011 and student housing
recorded total returns of 7.8% and 10.9 % in
2013 and 2014 respectively; all other properties
recorded 5.4 % growth while residential rental
rates in particular have remained relatively stag-
nantin 2013.

In German student housing market, investors’
interest has been growing and the sector saw
$185 m deals in 2013 and over 7,600 units are
planned in the top ranking university cities. The
average student housing provision rate among
the key cities is 13 % and vacancy rates have de-
clined to below 2 % [14]. Student housing has
positively shown an upward trend in Germany,
the returns are significantly higher which is
driven by an increasing demand and it is very
attractive alternative investment [45]. Likewise,
in Australia, Singapore and India the experience
seems to be surging considerably within their
student housing sectors, though the market is
considered immature’ when compared to that of
the UK and US [46, 9]. According to [9], recently
in India, Manipal Integrated Services, build and
manage student housings complex in Bangalore
with 1,000 rooms to provide housing to around
2,000 students.

For the Malaysian case, still student housing
market is relatively new and not matured though
some investors are beginning to see the growing
viability in student housing market as an invest-
ment. It was found that Sunway Monash Resi-
dence is a 22-storey apartment block located at
three minute walk from Monash University Ma-
laysia campus. The complex is designed to func-
tion as a student community, offering 2,114 bed-
rooms furnished with beds, desks, wardrobes
and Wi-Fi and the vacancy rates have recorded
below 1% [46]. Also Gromutual Property built
and managed student housing located between
Multi-Media University and University Technical
Malaysia at Emerald Park, Melaka. Despite insuf-
ficient supply of student housing and a continu-
ing trend of increases in the students enrolment
in Malaysia, Federal Land Development Author-
ity (FELDA) Malaysia through Felda Investment
Corporation (FIC) has made two international
real estate investments in student housing
known as FELDA House Wembley, located in
Wembley and FELDA Grand House located in the
city of London, UK [47]. Unfortunately, similar
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effort has not been made for the local student
housing market as it has been left to be domi-
nated by the traditional (small-scale) actors.
Therefore, HEIs inability to accommodate their
teaming student population couple with insuffi-
cient supply of student housing and a continuing
influx of students resulted to continual uptrend
in demand which created an excellent opportu-
nity for investment in student housing.

Investment landscape

Malaysia population is indicating broader base of
normal population pyramid where school going
age cohort (14 years old and below) constituted
7.8-8.2 million representing 27 % of the Malay-
sian total population [28]. This is clear evidence
that as they are graduating from high schools,
future demand for HEIs and students housing
will be guaranteed, all things being equal. Simi-
larly the enrolment statistics of both primary and
secondary schools suggested that the future de-
mand is on a high side as the population is much
greater than the HEIs enrolment in 2015
(1.5 million) see Table 2 below.

Table 2 - Enrolment in Primary and Secondary
Schools from 2012-2014

Years

School type 2012 2013 2014

Primary School |2,804,405]|2,742,169 2,698,883

Secondary 2,281,22412,296,189 (2,234,621
School

Source: [28]

According to Malaysian Education Minister, Da-
tuk Seri Idris Jusoh, Malaysia’s higher education
is a world class now on par with those of the de-
veloped nations like Britain, Germany, US and
Australia [48]. University Malaysia is rated the
151st position up from 167th in 2013 in the list
of 400 top world institutions in 2014. He further
said, now about 135,000 foreign students are
confident of studying in Malaysia [48]. Similarly
Malaysia is now experiencing a well encouraging
scenario where many people are attending the
HEI both locally and internationally, is increasing
yearly. With this positive drift, Malaysia has suc-
cessfully gained global recognition and ranked at
11th worldwide top countries in the global edu-
cation providers by the United Nations Educa-
tional, Scientificc and Cultural Organization
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(UNESCO) for her attractiveness to international
students [49].This will indeed, facilitate the at-
tainment of becoming educational hub by attract-
ing foreign students. The student housing de-
mand from international students will obviously
be high as many HEIs are not accommodating
foreign students in their housing programme or
else Graduate students who require privacy, iso-
lation from general students prefer off-campus
housing. International students will provide a
big, essential and guaranteed market.

Some scholars have reported investment in stu-
dent housing is lucrative and promising business
that guaranteed demand and return for a long
term investment. As M. Garg [9] reported that
student housing is one of the most vibrant Indian
real estate markets in the foreseen future.
Prominent HEIs with dense student population
positively affect the demand for student residen-
tial houses. Students housing niche is lucrative
not only in the developed nations but also in the
developing countries the scenario is the same. As
it has been observed, private off-campus student
housing in the US and UK is matured and very
lucrative business with rent rates growth of 7 %
between 2004 and 2006 in 64 college towns
across the UK. In fact, the future of student hous-
ing niche is extremely promising not only an in-
vestment, but a competitively high returning as-
set and also is becoming one of the really impor-
tant sectors that create job opportunities. The
high level of student demand for rental houses
will guaranteed good return rates and low void
rates, therefore, targeting students rental proper-
ties at densely student HEI neighbourhood is an
attractive investment. It’s a resilient market out-
performing other investment sectors, rapid
growth with fairly economic recession-proof and
proving relatively resilient during the recent
economic crisis. It has been observed, student
housing market has consistently been one of the
best performing rental sectors during the eco-
nomic meltdown as the demand was unaffected
by other sectors market tumble.

Therefore, student housing provides reliable
rental returns which is secured by degree and
stability of demand, and often tallied by little or
no competing supply. Student housing properties
experience the lowest incidence of empty prop-
erties. Investors/landlords who rent their prop-
erties to students are more likely to find tenants
and receive rent on time. Students pay upfront,
had no problems with rental payment and many
investors may even prefer students over families
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because, if the tenants fail to pay, it is more diffi-
cult to evict family tenants. Investments in stu-
dent housing is an attractive property invest-
ment option, promising better returns and offer
long-term income streams.

Today, the unimaginably high enrolment and
demand for student housing has been on the in-
crease yearly in all Malaysian HEIs and as a result
of incapability of the HEIs to provide housing to
the teaming populace, private housing develop-
ers will take advantage of stagnant supply and
increasing demand to make an exceptional in-
vestment in students housing. It has been ob-
served that private housing developers will con-
tribute to a large proportion of the entire housing
stocks for student hence; HEIs provide accom-
modation to only a small fraction of their stu-
dents’ population. The contribution of private
developers in housing delivery cannot be over
emphasise thus they accommodate majority of
the students. In spite of their efforts in comple-
menting HEIs efforts in housing delivery, they
should aim at providing descent and comfortable
students housing to the test of their clients.

CONCLUSION

The needs to provide adequate and good quality
students housing should not be over emphasis
hence students are expected to be in a sound
state of mind to excel in their academic endeav-
ours. However, there is a dire need to ensure that
students housing are adequately and qualita-
tively provided to avoid any possible disruptions
to students learning process and to minimize
hassles students encountered in trying to get af-
fordable and convenient accommodation at all
cost.

It has become clear student housing is one of the
best performing rental sectors, a distinct niche
market which produces reliable rental income
flow secured by intensity and steadiness of de-
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INTRODUCTION

Abstract. This research shows the results of the implementation of a public
cultural policy at the municipal level and has as a main objective to evaluate,
from the perspective of the agenda 21 of culture, the program "Art for social
development” by the Municipal Institute of Art and Culture developed in a
secondary-level boarding school located at the Topolobampo community, in
the municipality of Ahome, Mexico. A QUAN-QUAL methodology was used
with instruments like questionnaires applied to the young participants and
interviews with the workshop facilitators and administrative staff. Guitar,
painting and theatre workshops were given, through which the development
of new artistic expression skills was achieved, as well as contributing to the
strengthening of social behaviors such as tolerance, patience and
interpersonal communication, among others. It was found the constant need
of having permanent programs of integral training, both in the field of artistic
training and socio-emotional, giving priority to groups at risk, such as
students of the boarding school that mostly come from families of scarce
resources, some of the low performance academic and aggressive behavior.
The conclusion is that public policies are required to promote greater
articulation of education and culture in order to have a stronger impact on
the social and cultural inclusion of young people.

Keywords: culture; public policies.

In the discursive review of the governments, the

The complexity of the analysis of the social im-
pact that programs related to culture have in so-
ciety goes hand in hand with the need to have
mechanisms and instruments for the evaluation
of cultural policies and programs relevant to the
different fields of application: local, state and na-
tional levels.

The elaboration and design of public policies on
culture face the same obstacles that the concept
of culture has, being mainly the ambiguity of the
term and the multiple interpretations that has
been done of it that demands a theoretical meth-
odological position for the analyst of the cultural
phenomenon, as it is for the decision makers in
the public sector, involved in the design, imple-
mentation and evaluation of public policies.

Section “Sociology”

issue of social impact is a constant that seeks to
justify the relevance of a public policy, is the most
arduous and persistent argument when it comes
to raising cultural programs and their potential
benefits, that in very few occasions, evidence of
social transformation among citizens is evident,
but the lack of evaluation mechanisms and in-
struments, and particularly a culture of evalua-
tion in all actors involved in cultural policy mak-
ers, program managers, artists, facilitators, and
others, it does not allow to be certain of the
achievements or at least to know what it was that
really happened with the participants.

An effort made by organized civil society is con-
stituted by the work of United Cities and Local
Governments (UCLG), crystallizing in 2004 the
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document "Agenda 21 of Culture"l, with the pur-
pose of guiding public policies of culture and con-
tributing to the cultural development of human-
ity. The proposal establishes the relationship be-
tween culture and sustainable development, em-
bodied in the Declaration "Culture is the fourth
pillar of sustainable development" [20]. This or-
ganization, whose headquarters are in Barcelona,
later elaborated the document "Culture 21 Ac-
tions" in 2015, which aims to be a self-
assessment guide that establishes guidelines for
evaluating, designing and implementing cultural
policies that contribute to sustainable develop-
ment in the field local.

Recently, the state government of Sinaloa has
been incorporated in the 2015-2016 program,
promoted by UCLG, "Cultura 21 Acciones", which
provides guidance to cities interested in evaluat-
ing, designing and implementing cultural policies
that contribute to sustainable development. It is
in this context that it was considered pertinent to
retake some "commitments" or axes of analysis
that arises the agenda 21 of culture: cultural
rights, culture and education and culture, equity
and social inclusion.

In the State of Sinaloa, the planning and imple-
mentation of cultural policies and programs fall
mainly in the Sinaloa Institute of Culture (ISIC?).
With more than 40 years of operation, this unit
has recognized the lack of information systems
and evaluation instruments for its cultural poli-
cies and programs that allow the beneficiaries to
know the results, as well as the performance of
government management and agencies and Ac-
tors. Efforts in this regard have mainly been to
count the number of attendees to cultural events.

At the level of the municipalities of the state of
Sinaloa, the problem is similar, information on
the results of cultural programs is minimal or
null and specifically in the municipality of
Ahome, where this research was developed,
there is little systematized information on the
planning, development and evaluation of the cul-
tural programs operated from the local govern-
ment. The Municipal Institute of Art and Culture
(IMAC) is the municipal body that has had the

1 Document approved on May 8, 2004 at the IV Forum of
local authorities for the social inclusion of Porto Alegre
within the framework of the Universal Forum of Cultures -
Barcelona 2004 (edited in 2008).

2 Instituto Sinaloense de Cultura (in Spanish).
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responsibility in the last decade to design and
operate cultural programs aimed at the various
sectors of society.

For this reason, it was considered pertinent to
evaluate a cultural program in a locality of the
State of Sinaloa and of the municipality of Ahome,
that serves as an exploratory study for the design
of evaluation instruments with the perspective of
the agenda 21, that contemplates some of the
dimensions and actions considered by this
agenda.

The specific objective of the research is to evalu-
ate from the perspective of agenda 21, the cul-
tural program "Art for social development" im-
plemented by the Municipal Institute of Art and
Culture (IMAC) belonging to the municipality of
Ahome in the secondary school No 9 of the To-
polobampo community. Likewise, this study re-
viewed national and international benchmarks in
the evaluation of cultural policies, plans and pro-
grams.

It was considered important to evaluate public
policies, through the monitoring of government
actions at the local level, and specifically at the
syndicate level, to emphasize the importance of
the analysis as a permanent tool that contributes
to improving the formulation of public policies,
strengthen local cultural information systems
and generate knowledge in the field of cultural
management and cultural policies.

METHODOLOGY

This research was addressed with a mixed meth-
odological approach, that is, from a qualitative
and quantitative perspective.

As a unit of analysis, a cultural program devel-
oped from February to May of 2016 was ana-
lyzed at the Topolobampo branch of the munici-
pality of Ahome in order to know the results and
the specific development of its implementation
from the perspective of different agents or par-
ticipants such as the cultural managers them-
selves, project beneficiaries/participants and
workshop instructors.

The cultural program evaluated in this research,
was designed by the Municipal Institute of Art
and Culture, is called "Art for Social Develop-
ment"; was developed in Technical Secondary
School No 9 of the Port of Topolobampo, in the
municipality of Ahome.
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This program included three artistic workshops:
theatre, painting and guitar, which were given to
young inmates of the educational institution that
mostly come from rural communities of northern
Sinaloa.

A total of 48 questionnaires were applied to all
students/beneficiaries of the cultural program
and continuous visits were made to the secon-
dary school to observe the local conditions in
terms of infrastructure, proportion of work ma-
terials, as well as the behavior of participants and
instructors during the development of the work-
shops.

Among the sources of information were the revi-
sion of the Municipal Development Plan of
Ahome, the annual reports of the municipal gov-
ernment, the conduction of 6 semi-structured
interviews that included the person responsible
for the implementation of the program in the
IMAC, the three instructors of the Cultural work-
shops and two members of the administrative
staff of Topolobampo secondary school where
the cultural program was developed.

The public policies and the cultural policies

One of the most important tasks of governments
is the design, management, implementation and
evaluation of public policies. However, most
studies carried out in public policies have been
focused on the phases of policy and program
formulation, leaving in most cases one of the
phases of great importance, such as the evalua-
tion phase. As mentioned by C. Salazar Vargas
[17], evaluation is indispensable for the analysis
of public policies, the evaluation tries to explain
why the facts were given in this or that sense.

Among the main experts is P. Muller [11], who
considers public policy as a process of social me-
diation, insofar as the purpose of each public pol-
icy is to take care of the mismatches that may oc-
cur between a sector and other sectors, or even
between a sector and global society.

In contrast, R. Veldsquez Gavilanes [22] considers
that a public policy is the process integrating de-
cisions, actions, inactions, agreements and in-
struments, advanced by public authorities with
the eventual participation of individuals, and
aimed at solving or preventing a defined situa-
tion as problematic. Public policy is part of an en-
vironment from which it is nourished and which
it intends to modify or maintain.

Section “Sociology”

A. Vargas Velasquez [21] mentions that a public
policy is not an isolated decision but a set of posi-
tions that involve one or more state institutions.
But it also means the materialization of decisions
taken in terms of actions that produce results on
the problematic situation and the actors involved
with it. Public policy is not static, it is modified
according to the incidence of the actors with re-
spect to it.

On the other hand, H. Lasswell [7] proposes to
consider public policy as a scientific discipline
and an applied social science [6; 10]. Th. Dye
states that a policy "is all that government actors
decide to do or not do" (cited by [10, p. 92]).

The French researchers Y. Meny & J.-C. Thoenig
[10] argue that the study of public policies is
nothing else but the study of the action of public
authorities in society. A public policy is the work
of the authorities of governmental public legiti-
macy. This, of course, encompasses several as-
pects, ranging from definition and selection to
decision-making, administration and evaluation.
That is to say, the aspects and non-committed
acts of a public authority in relation to a problem
or in a relevant sector of its competence, where it
is presented in the form of a set of practices and
rules emanating from one or more public actors.
Finally, the authors conclude that a public policy
must be able to be presented as a program of
governmental action in a sector of the society or
in a geographic space, of which it is attributed the
following characteristics: content, program,
normative orientation, factor of coercion and so-
cial competence.

Public policy can also be conceived as "the set of
activities of government institutions, which act
directly or through agents, are directed at influ-
encing the lives of citizens" [18].

Another fundamental author in the study of pub-
lic policies, points out [13, p. 37]:

It can be said that 'policies’ deal with those spheres
considered as 'public’. The idea of public policies
presupposes the existence of a sphere or sphere of
life that is not private or purely individual, but col-
lective. The public understands that dimension of
human activity that is believed to require govern-
mental or social regulation or intervention, or at
least the adoption of common measures.

Regarding cultural policies, it is undoubtedly
necessary to address cultural rights first; since,
compared to economic and social rights, much
remains to be done about them. According to
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M. Aguilera [2], cultural rights are the least de-
veloped with respect to their scope, legal content
and the possibility of having them respected.

These rights are treated as the "poor relatives” of
human rights. It is difficult to find a Constitution
in the world that contains a chapter that deals
exhaustively with cultural rights, meaning the
inclusion of artistic freedom, scientific and cul-
tural communication, copyright, the right of ac-
cess to culture, the right to identity and cultural
difference, the right to the preservation of cul-
tural heritage, the right to education, religion and
expression [2].

Cultural rights should be considered as those
fundamental rights that guarantee the free, equal
and fraternal development of human beings in
their different contexts of life, using this unique
capacity that we have, among living beings, to be
able to symbolize and create senses of life we can
communicate to others [14].

There is a need to promote and strengthen cul-
tural rights, to demand that they be taken seri-
ously and that they be reflected in a specific pol-
icy on the subject. According to J. Symonides [19],
cultural rights are a neglected category of human
rights and therefore this can be reflected in a lack
of consolidated cultural policies. Hence, many
organizations, such as UNESCO, have been orga-
nizing to give them the corresponding impetus,
such as Agenda 21 to name a few.

Cultural policies were defined at a meeting of
UNESCO in 1967, such as practices and knowl-
edge of administrative or financial management,
intervention or non-intervention, which serve as
a basis for state action to meet the cultural needs
of the community [8].

For N. Garcia Canclini [4], cultural policies are the
set of interventions carried out by various agents,
such as the state, non-governmental organiza-
tions or community groups, with the aim of ori-
enting symbolic development and responding to
the cultural needs of the population. Culture is
considered the fourth pillar of sustainable devel-
opment and is increasingly becoming the center
of local politics, gaining relative weight and visi-
bility through economic, social, urban or intrinsi-
cally cultural factors (identity, memory, creativ-
ity, critical knowledge, etc.), all linked to the con-
cept of development.

In the second half of the 1980, the so-called "tri-
angle" of sustainable development, described in
the Brundtland Report [12] and the basic pillars
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of sustainable development (defined as that
which satisfies the needs of the present without
compromising the needs of future generations),
which is currently used in local, national and
global strategies as a model for analysis and pub-
lic action oriented towards sustainable develop-
ment.

Responding to this relatively recent phenomenon
of the centrality of culture, there is a trend that
stems from the work of |. Hawkes "The Fourth
Pillar of Sustainability. Culture's Essential Role in
Public Planning" [5] which advocates that culture
square "the triangle of sustainable development,
thus becoming the fourth pillar.

Agenda 21 of Culture, continues this idea in an
international document that systematically ad-
dresses the importance of the relationship of cul-
ture, citizenship and sustainability. It is a docu-
ment that expresses a series of commitments
agreed upon and prioritized by cities and local
governments, which acts as a "declaration of the
cultural rights of citizens at the local level” [20,
p. 41].

Also, Agenda 21 for culture was the first docu-
ment of a global nature that sought to establish
bases for a commitment of cities and local gov-
ernments for cultural development, in which
representatives of cities and local governments
from around the world participated.

In this agenda, principles, commitments and rec-
ommendations were established that collaborate
with the cultural development of local govern-
ments, with a total of 67 articles that contemplate
the five dimensions: culture and human rights;
culture and governance; culture, sustainability
and territory; culture and social inclusion; and
culture and economy.

Assessment of cultural policies

The evaluation of public policies is undoubtedly
in recent years a central concern of governments,
policy makers. Since, through this, it allows them
to formulate policies with rationalization and co-
herences that give real solutions to the social
problems that must face.

An important trend in the evaluation is the for-
mative modality, oriented to three questions [16,
p. 163]:

1) the extent to which the program is reaching
the target population,
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2) the extent to which the presentation of ser-
vices is consistent with the program design
specifications, and

3) what resources have been spent or are being
spent to carry out the program.

Y. Meny & ].-C. Thoenig [10] point out that the
evaluation consists of taking sides and giving up
the evaluation is to leave aside the applicability
of the social sciences, that is why it is necessary
to front facing the problems, for this is it is neces-
sary to have greater rigor in understanding the
effects of public action, which implies three op-
tions for a given public policy. A first option is the
reference values, these values can be objective
expressed by a public policy, which will be se-
lected by the analyst and, in the case of the de-
scriptive attitude is not considered any value ex-
plicitly. As a second option are the impacts or ob-
servable effects on the ground, these impacts can
be seen as transformations linked to government
actions. Because all public policy has a theory of
change, but also shows that a policy can be pre-
ventive, that is, it can prevent transformations
voluntarily or authoritarian, we can also say that
the impacts can mark the physical environment
and finally, it is important to point out that the
effects refer to the opinions and perceptions of
the people, to their way of believing and thinking,
more than anything, to the satisfaction of an in-
tervention.

Thus, we can see that the evaluation function,
carried out by citizens or analysts, constitutes the
center of political debate in a society. Both
J. Mejia [9] and the Spanish Evaluation Society [1]
agree on three phases of policy evaluation:

The first is the ex ante or prior evaluation, which
is carried out prior to the political project or pro-
gram and is intended to provide the appropriate
criteria for a qualitative decision to implement a
policy, project or program; this type of evaluation
is also known as feasibility, when it comes to a
social policy should be considered its internal
consistency and feasibility and not only economic
profitability.

As a second, we have process evaluation, also
called continuous evaluation, which is carried out
during the implementation of the policy and
seeks to detect the difficulties presented in pro-
gramming, administration, control, etc., in order
to make the corrections in a timely way and re-
duce the costs of inefficiency.

Section “Sociology”

And as a third ex post exposure, also known as
the terminal assessment, or the impact (consid-
ering that the impact assessment establishes the
extent to which objectives were achieved and
what their side effects are), focus on whether the
expected results and the effects, both sought and
collateral, attributed to the actions or instru-
mented projects were obtained.

The Agenda 21 of Culture, in its article 25, points
out the need to "promote the implementation of
forms of cultural impact assessment to consider,
with a prescriptive nature, public or private ini-
tiatives that imply significant changes in the cul-
tural life of the cities" [20, p. 10].

In the document “Culture: 21 actions. Self-
evaluation guide”, approved in the framework of
the Bilbao Culture Summit (March 2015), estab-
lishes nine lines of action that are intended to
serve as a basis for the level of development
achieved by local governments regarding their
cultural actions and programs:

- Patrimony, Diversity and Creativity;

- Culture and Education;

- Cultural Rights;

- Culture and Environment;

- Culture and Economy;

- Culture, Equity and Social Inclusion;

- Culture, Urban Planning and Public Space;
- Culture, Information and Knowledge;

- Governance of Culture.

For the purposes of this research the focus is on
three of the axis: the first of these, cultural rights,
are aimed to really be exercised or put into ac-
tion, requires cultural policies that give special
attention to the most vulnerable people and
groups. The axis of culture and education, em-
phasized that municipal governments must ap-
prove local strategies that link education policy
with cultural policy and, finally, the axis of equity
and social inclusion, refers to the importance of
looking for municipal strategies of the social
sphere such as health, employment, welfare and
social inclusion explicitly include cultural aspects
as tools to combat all forms of discrimination. It
is sought that the cultural institutions that re-
ceive public support carry out programs related
to disadvantaged groups such as poverty, exclu-
sion, among others.
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In 2009, the Spanish Federation of Municipalities
and Provinces (FEMP3) developed a system of
indicators to evaluate their cultural policies in
the following areas:

- Culture as a factor of development Economic,
Social and Territorial;

- Transversality of culture;
- Access to culture;
- Culture and citizen participation;

- Role of initiatives related to memory and inno-
vation in the construction of local identity.

These themes make up a system of interdepend-
encies and polysemy that makes their isolated
and individual treatment difficult and even artifi-
cial.

Regarding to the theme of culture and citizen
participation, the FEMP establishes three formu-
las of participation:

1) Use / assistance: refers to the behavior of use
/ practice and consumption / assistance that are
given with respect to the local cultural offer;

2) Proposal: refers to how the local cultural offer
is planned and configured;

3) Management: refers to how the local cultural
offer is implemented, managed or produced.

And three types of "participant” agents:
1) Individuals: unorganized individual citizens;

2) Groups: associations, "non-formal" groups and
voluntary structures, all linked to culture, in a
broad sense;

3) Entities: public institutions (or with a signifi-
cant public participation) or private (commercial
entities or independent professionals) that inter-
vene in the local cultural field.

Context of the Secondary School No 9 of
Topolobampo

The port of Topolobampo, where the educational
institution is located, it is part of the eight com-
mons of the municipality of Ahome and accord-
ing to the catalogue of localities of the Social De-
velopment Office from the federal government, in

3 Federacién Espafiola de Municipalidades y Provincias (in
Spanish).

Section “Sociology”

Topolobampo there are 6,032 people, of which
3,045 are men and 2,987 are women.

In this locality, there are two secondary schools,
Technical High School No 9, which is full shift and
Mar de Cortez High School, which is an afternoon
shift. Technical High School No 9 was founded in
the year 1972 and in this one it is offer the tech-
nical specialties of fishing, refrigeration, process-
ing and navigation. From its beginnings, the ob-
jective of this institution was the one to support
to the families of low resources, offering them the
service of masculine boarding. In the past school
year 2015-2016, the school's enrolment was 280
students, of which 60 are inmate students, who
participated mostly in the cultural program.

RESULTS AND DISCUSSION

Background and design of the cultural program

The cultural program "art for social develop-
ment" in the municipality of Ahome is contem-
plated as one of the actions of the Municipal De-
velopment Plan (2014-2016). It was done con-
sidering the importance of establishing programs
in the most vulnerable communities of the mu-
nicipality. The Direction of the Municipal Insti-
tute of Art and Culture (IMAC) designed a pro-
gram focused on a space with young people on
risk situations, for this, technical secondary No 9
was chosen, located in the port of Topolobampo,
municipality of Ahome.

According to the Principal’s assistant of the sec-
ondary school the program was planned to carry
out the cultural project with the young inmates
because they consider that they are a group at
risk with problems of family disintegration, un-
derachievement, low income families, and some
students with behavioral problems in their
homes and previous schools. The program con-
sisted in three free art workshops: theatre, music
and painting, which were held from Monday to
Thursday from 5:00 p. m. to 6:30 p. m. from
March 15 to May 30, 2016.

It is important to mention the processes that
were implemented for the hiring of teachers
since there are elements that directly or indi-
rectly affect the fulfillment or non-fulfillment of
certain goals.

The planning of the program. According to one of
the managers of the program, the biggest diffi-
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culty that the program had was the little budget
to hire the instructors of the workshops and buy
the necessary materials. On the one hand, the
tabulation of some teachers who give art work-
shops in the municipality of Ahome, in some
cases is inaccessible to the budget of municipal
government programs, since some teachers are
quoted in institutions where they guarantee eco-
nomic perceptions that the municipality can't
COVer.

In other cases, they are artists who independ-
ently obtain significant dividends to which the
municipal government on certain occasions, if
not the majority, cannot fulfil.

It is important to mention that in the budget
heading for this program, the municipal govern-
ment emphasized that it had to include an in-
structor (guitar workshop) of another cultural
program sponsored by tripartite resources (from
the Federal Office of Culture, the Sinaloa Institute
of Culture and the Municipality of Ahome), within
the framework of programs approved by the
Citizen Council for Municipal Cultural Develop-

Table 1 - Biographical data of workshop facilitators

ment, requesting the instructor to develop part of
their activities in the secondary school, since they
only had a budget for two workshops.

The availability of instructors. The inconveniences
of the availability of some artists were also curi-
ously a factor that played against the hiring of the
teachers who would give the workshop, most
were developing activities in public or private
institutions and some could only at certain times,
contrary to the Idea that could prevail in the
imaginary collective artists are more occupied
when they are occupied.

The experience of the instructors. Because of the
above, it is difficult for the council to demand cer-
tain conditions when there are no elements to
reconcile the interests of the artists with those of
the program itself, some of the teachers could
find some experience in their field, but in others
it was evident that it lacked an artistic pedagogy
suitable for the goals that the city council itself
had in mind (Table 1).

Facilitator
Workshop| ™~ Gender [Age Training Experience as an instructor
Guitar Masculine |35 |Bachelor in music, specialty in classical music |7 years as a guitar instructor

Painting |Feminine |18

High school and a course in painting in the
vocational school of art

No experience

Theatre |Masculine |40 |Self-learning actor in independent groups

5 Years as an actor and
theatre director

Source: Own elaboration based on interviews

Material Resources for the workshops. The young
participants in the workshops were given the
necessary materials such as guitars and painting
materials: paper shells, water paints and drawing
pencils. In the case of the guitar workshop, the
instructor took the guitars (purchased with the
program budget mentioned above) and the gui-
tar instructor was not provided with material.

Diagnosis on the level of cultural consumption of
participants in the cultural program

The results obtained from the questionnaires ap-
plied at the beginning of the cultural program
show that young inmates have limited contact
with art and culture outside of what is shown to
them in Secondary School.

Section “Sociology”

First, to know the social and economic context of
the students was considered essential for this
research and the socio-demographic data ob-
tained, show that the general socioeconomic
level of these students is medium to low and the
educational level of the parents is located be-
tween secondary and high school, a factor that
has probably influenced the type of cultural con-
sumption of students that will be shown later.

The second category of analysis was "use of lei-
sure time", where it was observed that young
people use their free time for various activities,
among which exercise, internet use and TV. Be-
low the results for the total of 48 students is
shown (Figure 1).
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Figure 1 - Leisure time use

The third category of analysis focused on "cul-
tural consumption”, which was divided into four
areas: cultural sites visited, attendance at festivi-
ties, attendance at cultural and artistic work-
shops, and appreciation of shows on public
roads.

As for the cultural sites visited, the one that had
the highest incidence was the Natural Park and
the least visited is the House of Culture, even
some of the young people surveyed did not know
what the item "House of Culture" was referring
to. The full graph is shown below (Figure 2).
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Figure 2 - Cultural consumption

Regarding attendance at festivities, the fairs were
the ones that received the highest percentage of
attendance, since 39 of the 48 students surveyed
mentioned that they have attended fairs on more
than three occasions, also, civic festivities also
have a significant positive percentage, reaching
96 % attendance at least once (Figure 3).

Section “Sociology”

Carnivals reach 52% in the assistance option on
more than three occasions, while religious festi-
vals and artistic festivals present similar results
in the different options, having the first 75% at-
tendance at least once and the second 73% in the
same field.
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Figure 3 — Attendance to festivities

The section on "Participation in artistic and cul-
tural workshops" shows that most of the young
interns have never attended an art workshop,
since only the drawing and music workshops had
a greater impact on the participation of young
people, are the only items that obtained a posi-

tive percentage of participation of 58 % and
62.5 % respectively. The workshops in which
most of the young people have not participated
or have attended little are photography, litera-
ture, sculpture and theatre (Figure 4).
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Figure 4 — Workshop participation

In the section on "Appreciation of public per-
formances" the most attended kind of show is
music, since 23 of the 48 students surveyed indi-
cated that they have been to see this type of spec-

Section “Sociology”

tacles more than three times. The public specta-
cle less seen according to the results of the sur-
veys is related to sculpture (Figure 5).
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Figure 5 - Appreciation of public performances

According to the information above, it can be de-
duced that it is necessary to socialize, and to dis-
seminate in a broader and sustained manner all
that in the matter of culture has the municipality
of Ahome. In addition, the diagnosis reflects the
urgent need for cultural policies and programs
that pay special attention to the most vulnerable
people and groups, considering the tangible and
intangible aspects of the promotion of art and
culture. Likewise, the municipal government
could articulate educational and cultural pro-
grams that value in an efficient and effective way
the cultural resources and thus be able to con-
tribute to a greater cultural consumption in the
population.

Development of the cultural program from the
perspective of young participants and facilitators

Initial Expectations. There was an inquiry about
the expectations they had at the beginning of the
cultural program. Most participants noted that
the workshop they chose was the one that most
attracted their attention. They expressed that "
we expect to learn a lot about it”, as the schedule
seemed 100% adequate to develop in the eve-
ning shift after finishing their high school classes.

They were asked about expectations as to the
workshop facilitator, responses varied. Most of
the guitar pupils answered that they expected
the teacher to be patient, followed by this charac-
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teristic are the qualities "to know how to explain”
and "who knows a lot of guitar"; The painting
students pointed out that what they expect from
the workshop teacher is that "clear up all
doubts", followed by the "be patient" option; and
the theater students indicated that they expect
"to be able to explain". From what is perceived,
most of the interns have negative references to
the performance of some professors who do not
tempt them or who do not know how to explain,
not of the cultural and artistic field, since they
have not had previous experiences, but rather of
the academic field.

Regarding the question "what do you expect
from your classmates?”, The students surveyed
at the guitar workshop mentioned that the most
important thing is for their peers to take care of
the workshop materials; the painting students
agreed that the three most important options are
"respect”, "pay attention" and "good behavior in
class"; While theatre students emphasized re-

spect as the most important option.

Guitar workshop development. For the participants
of the guitar workshop was their first experience
with this instrument, who expressed their desire
to be able to rehearse more continuously and
with a greater number of hours, however, the
workshop lasted a short time (4 months), the
lack of possibilities for the facilitator to attend
was a factor that the students regretted, a situa-
tion that was not considered by the IMAC and
which is, obviously, a serious failure because it
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generates a counterproductive emotive effect,
the young people lamented that the teacher did
not attend all the programmed classes for having
other commitments, even though the facilitator
expressed great interest in supporting the stu-
dents, his personal and work agenda was an ele-
ment that worked against the project of the
workshop.

The intervention of the facilitator had an impor-
tant emotional impact in the youngsters of the
schoo], if it is considered as a success to facilitate
the encounter with a musical instrument in an
environment designed for it and with a person
willing to transmit knowledge in relation to that
instrument; this seemingly small experience
could have further effects that a workshop hardly
will be able to gauge or evaluate in its right
measure, somehow the effects of art are tempo-
rally conditioned as a unique experience are in-
cubated in the people and will become significant
in their integral formation, the possibility of be-
ing attended from the elementary perspective of
art that does not qualify or become an experience
of a coercive nature will give the youth an idea of
art very linked to freedom, a condition not given
by other experiences of a formative nature.

The guitars were provided by the facilitator and
they remained at the school while the workshop
was held, so those who wished could practice
outside the workshop hours during the after-
noons they had available.

The commitment to the development of a skill
linked to learning and master an instrument such
as guitar is eminently personalized, so the strat-
egy of designing a program in which students
could continue practicing outside the workshop
classes will surely have its repercussions in the
future, since there were enough young people
who applied to experiment and work with the
guitar.

The facilitator, when interviewed, stated that his
goal was to form a group and set up a small gui-
tar recital, an objective that was not fulfilled since
the students had no previous knowledge of the
instrument and the guitars were insufficient for
all the participants.

It was observed that the objectives and goals to
be achieved by this program were not met with
some of the expected products, however, the stu-
dents expressed their interest to continue study-
ing the instrument.

Section “Sociology”

Where there was a coincidence was in the type of
music they wanted to be taught, since the teacher
indicated that although "the aim of the guitar
workshop is to teach classical music, there will
also be time for students to learn some pieces of
music of their preference". The obvious thing is
that the objective was not in accordance with the
needs of the students. The teacher is a career
musician, but the conditions for teaching classical
music in a three-hour workshop a week seems
difficult to achieve. As for the students surveyed,
they mentioned that what they would most like
to learn is classical music and ballads, with a 30%
mention each, followed by the regional music op-
tion with a mention percentage of 20%.

One of the objectives mentioned by the facilitator
of the workshop is to form a guitar orchestra and
present a recital at the end of the workshop, this
is consistent with the expectation of the young
inmates, as they mentioned that they hoped to
learn songs, they were also interested in learning
to read musical notes, an aspect that is addressed
in the subject of solfeggio, which was the first to
be given to the boys.

Development of the painting workshop. The painting
workshop was the most constant, although the
facilitator had little experience she was able to
work with young people in a positive way. Ac-
cording to the testimony of the instructor the dis-
cipline was a difficult aspect to control, especially
at the beginning of the workshop; she clarified to
the students that this was the only workshop that
was developed four days a week, therefore she
managed to give greater continuity to develop-
ment of the skills of the young participants. The
instructor also attended in hours and days off
schedule to meet needs or requests of young
people.

One of the constants of the workshops was the
polarity that existed between the instructors,
some extremely dedicated to the dynamics and
others at the opposite end without enough time
to accompany them, besides this polarity mani-
fested in the time that the teachers had, giving
the ages of each of them, academic training and
work experience, which opens a space to develop
some working hypotheses that could focus on
these differences and what are the effects in the
development of cultural practices.

One aspect to emphasize in this sense, is the one
related to the age and the work experience or the
documentation of some facilitators, specifically
the teacher of the painting workshop, a young
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woman of 18 years with little experience in the
teaching, this disadvantage also becomes the
element of analysis in the later development of
workshops. To overcome this disadvantage, she
gave the workshop much dedication that was an
important factor in generating empathy with the
students of the school and in obtaining better re-
sults.

A painting workshop that the teacher comple-
mented with patience, tolerance, active listening
and solidarity with the workshop, the conditions
that can obviously be considered as a plus for
her. She managed to teach some techniques that
allowed the students to finished some good
paintings, so this is a prove that, if the instructor
can strength the self-confidence in the young, the
achievements can also exceed their expectations.

The young people stated at the end of the work-
shop they were excited about having done three
works of painting mostly on themes related to
the port landscape and about characters (comic
heroes) of their preference. They acknowledged
that the teacher gave them the facilities to choose
the subject.

Development of the theatre workshop. The theatre
workshop had few participants, ranging from 4
to 6 students. In this workshop, it was much
more difficult to get young people excited, the
instructor did not attend in some occasions,
which was discouraging the participation, it was
not possible to mount any final work with the
young people.

Even though the theatre workshop did not cul-
minate in a final work, it is necessary to consider
relevant aspects of it such as the young people
who participated in this formative experience as
actors that became involved in a creation process
that was much more complex than other disci-
plines, since they developed the capacity to dia-
logue around a text that was redesigned accord-
ing to their own experiences. And although it is
true that the work did not end on stage, there
were ephemeral staging on each occasion that
they rehearsed in the hall.

Contribution of the workshops. In short, the stu-
dents considered important the development of
new artistic expression skills, activities that al-
lowed them to occupy their time in a fun way and
in turn allowed them to de-stress from all the
daily work in school; 100% of the students ex-
pressed their interest that the workshops will
continue the next cultural cycle and 50% indi-
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cated that they would like to have other activities
focused on sports.

Within the practices they carried out, the facilita-
tors established affective links with the partici-
pants, related to one of the thematic axis about
human rights, the possibility of coexistence and
working on issues related to participatory asser-
tive communication. This was mostly appreci-
ated in the paint shop.

Undoubtedly, culture cannot be subject to the
production of subjectivities about its value and
its importance in the socio-economic and politi-
cal machinery. The purpose of cultural discourse
must be supported in the systematization of its
planning and evaluation processes that commu-
nicate with certainty its achievements in the
short, medium and long term.

CONCLUSIONS

The cultural program "Art for the social devel-
opment” developed in the Secondary School
No 9, was included, although of incipient form, in
the axis of action scooped by the Agenda 21 of
Culture, from the perspective of the social inclu-
sion and the socialization of the cultural rights of
young people. While it is true that elements that
have not been evaluated for their transitive di-
mension, the inherent characteristic of the trans-
formation processes, it can be deduced, accord-
ing to testimonies issued by the participants to
the workshops, that there is an optimistic indica-
tion to ensure that in the short time the young
people who enter to one of the workshops, rec-
ognize the fact that they were taken into account
by the municipality's program and, as it was ex-
pressed in their comments, the satisfaction of so-
cial inclusion and the feeling of belonging.

It was detected that some of the goals were not
met, such as forming a group of strings to show
the learning obtained in the guitar and theatre
workshop, since only the drawings and paintings
of the painting workshop were exhibited.

Also, it was observed the need for greater sup-
port by the government through the Office of
Public Education and Culture of the State of Si-
naloa towards the secondary school and the
boarding school as it is a school with infrastruc-
ture problems and lack of staff to support stu-
dents in the afternoons.

Likewise, other programs are required to pre-
vent antisocial behavior in young people, since
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the main problem they have among them is ex-
cessive violence among peers, they are bullying
as it is a game among them. Since they have new
activities in which to invest their free time, the
violence diminished, hence the importance of
greater cultural, sporting and artistic activities,
among others.

And even if the distinctive feature of culture is
linked to the emotional and spiritual transforma-
tion of the subjects involved in cultural proc-
esses, it will be an exercise in the creativity of
public policy to find indicators that point out the
advantages that these transformations in sub-
jects and in the community in general mean for
the development of a community that persists in
the search for guarantees of peaceful coexistence
in a local development environment.

The social tool provided by the agenda 21 of cul-
ture from an integrative approach, gives guide-
lines to obtain doses of credibility that base the
potential of the cultural process on social trans-
formation.

Cultural politics and cultural programs in Ahome
have at best a vision of culture from the aesthetic
point of view that limits their scope and which is
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grams and actions at the local level that pro-
motes the pacific coexistence and make better
human beings in every aspect.
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Abstract. This article centres on validating a proposed model, socio-
environmental design factors (SEDeF) meant to complement the penal
system in the area of combating residential neighbourhood crime within
the Nigerian residential estates. The research sought experts’ opinion on
the desirability and sustainability of the model. Purposive and snow-ball
sampling methods were adopted to administer 100 sets of questionnaire
out of which 62 were considered usable for the analysis after data
screening. SPSS and SEM-AMOS were the key analytical tools adopted to
conduct the reliability test, normality test, cumulative mean, exploratory
factor analysis (EFA) and the measurement model. The results of the
analysis showed that, from the perspectives of the experts, the model is
desirable and sustainable for the purpose for which it is proposed
(Neighbourhood crime control). The model, if tenaciously implemented is
capable of boosting housing values/investment, improve national economy
and ensure civic and serene residential neighbourhood.

Keywords: experts’ opinion; measurement model; residential
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INTRODUCTION

The importance of residential property (housing)
to mankind cannot be underestimated. Apart
from providing living accommodation, it could
serve as a source of investment which in no small
measure could influence the prosperity of a given
economy [2]. Hence, any negative influence on
housing in the form of residential neighbourhood
crime (property crime) should be a concern not
only for researchers but also for government and
practitioners alike. As a matter of fact, property
crime is soaring globally [12] and this over time
had called for a paradigm shift in crime control
technique especially from the penal system to a
better technique. It is in the light of this that the
authors of this article proposed in their earlier
research a model titled socio-environmental de-
sign factors (SEDeF) as a modern and more effi-
cient residential neighbourhood crime preven-
tion strategy based on Nigeria situation.

Section “Sociology”

neighbourhood crime; SEDeF model; validation.

The thrust of the model dwells on the premise
that a conceptual marriage between crime pre-
vention through environmental design (CPTED)
and crime prevention through social develop-
ment (CPSD) would produce better result in
crime prevention [19].This concept has been
tested and seen to be working in countries like
Canada, United States of America, United King-
dom, Australia and few other countries in Europe
and Asia [16]. CPTED as a concept believes that a
purposeful manipulation of residential develop-
ments through design is capable of discouraging
prospective offenders. The elements of CPTED
include access control, activity support, territo-
rial functioning and natural surveillance among
others [9, 17]. CPSD on the other hand believes
that a sincere and concerted effort in tackling the
crime risk factors like unemployment, illiteracy,
homelessness, family disintegration, juvenile de-
linquencies and poverty among others which lit-
erature identify to be the root causes of crime,
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through effective social development pro-
grammes is capable of stemming down crime
rate if not eliminating criminal tendencies [21,
23, 25].

In order to validate the potency of this proposed
model, this particular research was embarked
upon and it centred on seeking experts’ opinion
on the efficiency and sustainability of socio-
environmental design factors (SEDeF) model as a
veritable crime prevention strategy within the
Nigerian residential neighbourhoods.

Hence, in line with the objective of the study, this
paper consists of five sections. Section one treats
general introduction to the study with reference
to relevant literature. The section two describes
the methodology adopted for the study, whereas
section three presents the data analysis and re-
sults. Section four discusses the results of the
analysis, Section five concludes the paper, as well
as presenting the limitation of the study and fur-
ther research.

MATERIALS AND METHODS

In line with the purpose of this research, that is,
to seek experts’ opinion on the applicability and
sustainability of socio-environmental design fac-
tors (SEDeF) model as a compliment, if not sub-
stitute, to the penal system in the area of residen-
tial neighbourhood crime prevention, a struc-
tured questionnaire made up of 5-Likert scale
design centering on the sustainability of the
model (SUS), relevance of the model to the na-
tional economy (SNE), SEDeF and residential
neighbourhood crime (SRNC) as well as the rela-
tionship between SEDeF and residential property
values (SRPV). The measurement instrument
passed through data screening which included
missing values/data, reliability test, normality
test and expository factor analysis (EFA). The re-
fined data were later subjected to validity tests
(discriminant and convergent) in order to build a
fitted measurement model. As a way of introduc-
ing the thrust of the model SEDeF to the selected
experts, a two page write-up was attached to the
questionnaire.

The analysis of the data was initially based on
100 sets of questionnaire rolled out, out of which
76 were retrieved and 62 passed the screen test
and were found usable for the analysis. The re-
spondents covered senior academic and practic-
ing professionals in the field of real estate, hous-
ing, urban and regional planning, legal practice
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and senior government officials. Purposive and
snow-ball sampling techniques were adopted
due to the nature of the respondents. The re-
spondents were selected from academic institu-
tions, government offices and private practice
within the south-western Nigeria where the ini-
tial research was carried out.

Considering the uniqueness of the research, most
of the questions were formulated by the re-
searchers with reference to existing literature.
The 5-Likert scale adopted the two extreme
agreements, that is, strongly disagree to strongly
agree. The findings were based on the existing
benchmark setting for each stage of the analysis
upon which the conclusions of the research were
drawn.

RESULTS AND DISCUSSIONS

Data analysis process: Introduction

Prior to the process of data analysis, the data col-
lected from the respondents were coded and en-
tered into statistical package for social science
(SPSS) version 22 in order to prepare the data for
analysis process. Also, the missing data were
considered as missing values. Established codes
were employed to assign numbers for each re-
spondent answer, thus, enable the transference
of the data from the usable questionnaire col-
lected to SPSS.

In summary, after data were entered into the
SPSS data file, data screening processes were
conducted. These were to identify errors such as
out of range values and omitted entries in the
process of data entering. Therefore, original
questionnaire were used to correct all the identi-
fied errors before the commencement of the ap-
propriate data analysis process for this research.
Next were the assessment of normality and reli-
ability of the data collected.

SEM-AMOS which incorporates the factor analy-
ses was adopted being a relatively modern mul-
tivariate analytical tool which has been recom-
mended to measure relationships among vari-
ables [3]. Its diverse means of reaching research
conclusions make it preferable.

Assessment of normality

Z. Awang [3] asserted that assessment of a scale
data is commonly assessed to determine normal-
ity of the data distribution. The reason is that
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both factor analysis and structural equation
modelling require variables to be normally dis-
tributed. More so, distributions of data that is
highly skewed or with high kurtosis suggest non-
normality and this implies that there may be
presence of outlier cases which resultantly af-
fects the estimation. J. Pallant [20] stated that dis-
tribution of variables needs to be checked before
using them in the analysis process.

In addition, this research checked for the outliers
in the data distribution scores by examining the
normality probability plots (Normal Q-Q plot)
and the results showed that there was no serious
divergence from the normality. In addition, data
distribution box plot were checked and 14 out-
liers were identified out of the 76 useable re-

spondents (cases) in the data distribution. There-
fore, upon the completion of the descriptive
analysis, only 62 respondents (cases) were used
for the multivariate research statistical analyses.

J. Pallant [20] recommended that the skewness
and kurtosis values of -1 to +1 are considered a
symmetry distribution which are suitable for pa-
rametric tests and presume a normal distribu-
tion. In this regards, the absolute value of skew-
ness and kurtosis for the entire constructs in this
research were presented in Tables 1-4 to estab-
lish that they are within the recommended
ranges. This implied that data distribution for
this research satisfied univariate normality.
Therefore, additional modification of the data
was not needed.

Table 1 - Descriptive statistics for the experts’ perception of SEDeF and the national economy (SNE)

Code Item’ Description Mean Skewness Kurtosis

Statistics Statistics Statistics
SPGG SEDeF can promote good governance 3.56 -.543 -424
SCIN SEDeF is capable of curbing incivility 3.55 -504 -741
SRPS SEDeF reduces public spending 3.50 -498 -.630
SEPR SEDeF enhances public revenue 3.55 -571 -.605
SRNP SEDeF lessens neighbourhood policing 3.55 -.592 -.382
SGFEP  |SEDeF good for economic prosperity 3.65 -.584 -.346
SIMC SEDeF is more civil 3.58 -.600 -454

In Table 1, the mean, skewness and kurtosis val-
ues of the entire items for the respondents’ un-
derstanding of the relevance of SEDeF model to
the national economy were presented. The cu-

mulative mean value for the construct on a 5-
Likert scale was 3.562 and this indicated that ex-
perts have good perceptions of the relevance of
SEDeF model to the national economy.

Table 2 - Descriptive statistics for the experts’ perception of the sustainability of SEDeF model (SUS)

Code [tem’ Description M?ar_l Skevyn?ss Kur.tos.is

Statistics | Statistics | Statistics
PSSS  |Political structure will support SEDeF 3.68 -672 -226
BAFS | Cost-Benefit analysis favours SEDeF 3.60 -.595 -479
SESS  |Socio-economic supports SEDeF 3.77 -.830 .059
SPSI | SEDeF will enjoy public support to implement 3.56 131 -576
SIBN |SEDeF implementation will benefit Nigerians 3.63 -.610 -.365
SSSO | SE$DeF can be sustained over time 3.60 -.595 -497
SBEP |SEDeF brings economic profitability 3.47 -.521 -.362
SEMP |SEDeF brings environmental profitability 3.69 -.691 -334
GASF | There will be general acceptability for SEDeF 3.66 -.669 -417

In Table 2, the mean, skewness, kurtosis and val-
ues of all the items of measurement for the sus-
tainability of SEDeF model as scored by the ex-
perts from within the relevant professions were
presented. The cumulative mean value for the
SEDeF sustainability was 3.629 on a 5-Likert
scale and this indicated that the experts believed
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in the sustainability of SEDeF model as a verita-
ble neighbourhood crime prevention technique.
However, research finding made known that
socio-economic capacity of Nigeria as a nation
will support the implementation of SEDeF which
scored highest mean (3.70).
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Table 3 - Descriptive statistics for the experts’ perception of the relationship between SEDeF and residential

property values (SRPV)
, e Mean Skewness Kurtosis
Code [tem’ Description Statistics Statistics Statistics
SDHV SEDeF determines housing values 3.68 -672 -226
SPREP |SEDeF promotes real estate practice 3.60 -.595 -497
SCND SEDeF curbs neighbourhood decline 3.68 -.693 -.292
SBHI SEDeF boosts housing investment 3.71 -591 -424
SDRM SEDeF discourages residential mobility 3.69 -.669 -274
SIHV SEDeF increases housing values 3.55 -.504 -741
SCNS SEDeFcurbs neighbourhood stigmatization 3.65 -353 -714

In Table 3, the mean, skewness and kurtosis val-
ues of the entire items for the respondents’ un-
derstanding of the relationship between SEDeF
model and residential property values were pre-
sented. The cumulative mean value for the con-

struct on a 5-Likert scale was 3.650 and this indi-
cated that experts have good perceptions of the
relationship between SEDeF model and residen-
tial property values.

Table 4 - Descriptive statistics for the experts’ perception of the relationship between SEDeF and residential

neighbourhood crime (SRNC)

Code [tem’ Description M(.ear.l Skevyn(.ess Kur.tos.is

Statistics | Statistics | Statistics
SSDB SEDeF stems down burglary 3.68 -.672 -226
SCI SEDeF controls incivility 3.60 -595 -497
SDPPC |Social development programs cures crime 3.68 -.693 -.292
SNCPS |SEDeF, a veritable crime prevention technique 3.71 -591 -424
VSCPS |Virtual house curbs property crime 3.69 -.669 -274
SCCRF |SEDeF cures crime risk factors 3.55 -504 -741
EDCPS |Environmental design curbs property crime 3.65 -.353 -714

In Table 4, the mean, skewness, kurtosis and val-
ues of all the items of measurement for the rela-
tionship between SEDeF model and residential
property values as scored by the respondents
were presented. The cumulative mean value for
the residential neighbourhood crime was 3.567
on a 5-Likert scale and this indicated that the re-
spondents believed in the relationship between
SEDeF model and residential neighbourhood
crime. However, research finding made known
that ‘SEDeF as a veritable crime prevention tech-
nique scored highest mean (3.71) while SEDeF as
a cure to the crime risk factors scored least mean
value (3.55). Nonetheless, it is obvious that this
research outcome infers that experts support the
relationship between the SEDeF and residential
neighbourhood crime (RNC) which corre-
sponded with [22] and [24] research findings.

Reliability assessment

Reliability is the degree to which research meas-
urement are free from random error and the ex-
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tent to which a scale used produces consistent
results if repeated measurements were made on
the variable concern [10, 20]. This implies that
reliability and error are related and that the lar-
ger the error, the smaller the reliability of the re-
search measurement or vice-versa. As a result,
the reliability of the total scale of every con-
structs in this research was examined to ascer-
tain their internal consistency. J. Pallant [20] rec-
ommended that Cronbach’s alpha values
above 0.7 are considered appropriate and ac-
ceptable, even though, above 0.8 are preferable.

Table 5 presents the reliability analysis result for
SEDeF and National Economy (SNE), Sustainabil-
ity of SEDeF (SUS), SEDeF and Residential
Neighbourhood Crime (SRNC); SEDeF and Resi-
dential Property Values (SRPV). The Cronbach
alpha for SNE, SUS, SRNC and SRPV are 0.800,
0.778, 0.875 and 0.866 respectively. These values
exceeded 0.70 indicating that the items are reli-
able for measuring the respective constructs
[20].
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Table 5 - Reliability Analysis

Table 6 - Exploratory factor analysis for the research
constructs

Rotated Component Matrix
1 2 3 4

SPGG 776

SRPS 616

SEPR 643

SGFEP 718

SIMC 565

SDHV

SPREP 720

SCND 812

Factors/Constructs Items Cronbach
alpha
SPGG, SCIN,
SEDeF and National |SRPS, SEPR, 0.800
Economy (SNE) SGFEP and '
SIMC
L PSSS, SESS,
g‘é%t:;“&t{}ggy of |SIBN, SBEP, 0.778
SENP and GASF
SEDeF and SSDP, SDPPC,
Residential SNCPS, VSCPS, 0.875
Neighbourhood SCCRF AND '
Crime (SRNC) EDCPS
SEDeF and SDHV, SPREP,
Residential SCND, SBH], 0.866
Property Values SDRM, SIHV, )
(SRPV) and SCNS

SBHI 863

SDRM 852

SIHV .689

SCNS 853

Exploratory Factor Analysis

Exploratory factor analysis (EFA) is generally
employed in the multivariate statistical analysis
to select set of items from a large pool of group
into a manageable form. This is simply termed
data reduction process in the statistical analysis.
The purpose is to examine the relationships
among the variables prior the application of the
confirmatory factor analysis [18, 20]. However,
Z.Awang [4] argued that exploratory factor
analysis cannot assess unidimensionality di-
rectly, in fact, EFA is commonly used to assess
the factor structure of a scale. However, ]. Hair
[13] reported that confirmatory factor analysis
(CFA) is a more reliable method for use in a re-
search model where hypotheses about relatively
new constructs of variables exist such as the case
of this research’s proposed Socio-Environmental
Design Factors (SEDeF) model. In this regards,
the EFA for this research and EFA final result is
presented in Table 6.

The 30 items of the four constructs measuring
the validation of the sustainability of SEDeF
model assessment scales were subjected to ex-
ploratory factor analysis using SPSS version 22
out of which 30 items passed the data reduction
process. Prior to performing EFA, the suitability
of data for factor analysis was assessed and satis-
factory.

Inspection of the correlation matrix showed the
presence of several coefficients of minimum of
0.5.
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SESS J74

SIBN .668

SBEP .599

SENP 862

GASF .689

SDPPC 900

SNCPS 930

VSCPS 497

SCCRF .785

EDCPS .893

SSDB .798

In addition, Kaiser-Meyer-Olkin value score was
0.725 which exceeded the recommended value of
0.6 [14] reached statistical significance, support-
ing the factorability of the correlation matrix
(Table 7).

Table 7 - KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of
_ 725
Sampling Adequacy
Approx. Chi-
Bartlett's Test of Square 894.862
Sphericity df 300
Sig. .000
Measurement Model

The use of structural equation modeling (SEM) in
analyzing the data through AMOS 21.0 software
required a two-step approach which was em-
ployed as a pre-requisite for the use of SEM [3].
The first step required the preparation of the
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measurement model estimated for the purpose
of confirmatory factor analysis (CFA) with the
principal aim of checking the model fit and valid-
ity. The goodness of fit is in agreement with the

SDRM
SBHI

85

73

46

laid down principles. Findings as presented in
Figure 1 show that the factor loadings after nec-
essary deleting were found to be significant.

SCND
SPREP
SDHV
GASF
SENP
SBEP

SIBN

od

.26

41

20000000 ¢

62

Cegom{ SESS |

EDCPS
SCCRF

SNCPS
SDPPC
SSDB

SGFEP

79

73

43

SEPR -

SCIN
SPGG

49

SNE

ChiSq =185.738

df = 157
P-Value = .058

ChiSq/df = 1.183

TLI = .947
CFI = .956
RMSEA = .055

Figure 1 - The measurement Model

That is, not less than 0.5 [4, 13]; the chi-
square/df stood at 1.183 which is less than the
benchmark 0f < 5.0 [15]; CFI is 0.956 [6]. TLI is
0.947 [7]; RMSEA (root mean square error of ap-
proximation is 0.055 which is less than the
benchmark of < 0.080 [8]. In summary, these re-
sult figures meet all the recommended criteria
for the good model fit 3, 5, 13].

To ensure that the model is properly fit, the data
were also tested for construct validity which in-
volved the discriminant and convergent validity
as well as the correlation matrix for the entire
research constructs [4, 13].
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Discriminant validity is achieved when the
square root of the Average Variance Extracted
(AVE) is greater than the correlation with other
constructs [13]. The loadings of all reflective in-
dicators are above 0.5 (being new measurement
instrument) after the data had been refined
through reliability test (Cronbach alpha) and ex-
pository factor analysis (EFA). The values of
composite reliability for all reflective constructs
are above 0.7 [3, 13] and the AVE for each con-
struct is above 0.40 [11] confirming a convergent
validity as shown in Tables 8-9.

2020



Traektorid Nauki = Path of Science. 2017. Vol. 3, No 8

ISSN 2413-9009

Table 8 - The summary of measurement Model

Construct |Items Loadings | CRd | AVED)
SNE SPGG 0.51| 0.82] 044
SCIN 0.50
SRPS 0.70
SGFEP 0.73
SUS SESS 0.62| 0.83] 047
SIBN 0.51
SBEP 0.64
SENP 0.88
GASF 0.41
SRPV SDRM 0.73] 0.84| 0.52
SBHI 091
SCND 0.55
SPREP 0.83
SDHV 0.50
SCNS 0.85
SRNC SSDB 0.63| 092 0.70
SDPPC 0.65
SNCPC 0.75
SCCRF 0.83
EDCPS 0.79

Note:

a) Composite Reliability (CR) = (square of the sum-
mation of the factor loadings) / {(square of the sum-
mation of the factor loadings) + (square of the sum-
mation of the error variances);

b) Average Variance Extracted (AVE) = (summation of
the square of the factor loadings) / {(summation of
the square of the factor loadings) + (summation of
the error variances)}

Table 9 - Correlation matrix for the entire research
constructs

SNE SUS SRNC SRPV
SNE 0.66
SUS 0.12 0.68
SRNC 0.05 0.24 0.84
SRPV 0.43 0.18 0.43 0.72

Note: N=62; Numbers in parentheses are standard
error; SNE = SEDeF and the national economy; SUS =
Sustainability of SEDeF; SRNC = SEDeF and Residen-
tial Neighbourhood Crime; SRPV = SEDeF and Resi-
dential Property Value

The main intention of the analyses is to build a
measurement model that is adequately fit. From
the foregoing, this has been achieved. The inter-
pretation of this achievement is that the respon-
dents (experts in related professions) in line with
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the measurement instruments adopted support
the sustainability and desirability of socio-
environmental design factors (SEDeF) model as a
veritable strategy for residential neighbourhood
crime in Nigeria. The various aspects of the
analysis supporting the result of the research in-
clude the reliability test (all above 0.7), normality
test (all within the benchmark of -1 to +1), the
cumulative mean of the constructs (all above 3.5)
which indicates that the responses of the re-
spondents were above average, the discriminant
validity, convergence validity, correlation matrix
and the fitted measurement model. The outcome
of all these findings is that if the tenets of the
model (SEDeF) could be tenaciously imple-
mented, it would go a long way in curbing resi-
dential neighbourhood crime thereby enhancing
a liveable housing environment which could
translate to boosting housing investment as well
as improved national economy.

CONCLUSION

From the research findings, it was statistically
established that residential neighbourhood crime
is transparently present within the Nigerian
landscape [1] and that penal method of crime
control strategies was prominent which existing
studies had described to be grossly insufficient
[22]. Hence, socio-environmental design factors
(SEDeF) model was proposed as a better tech-
nique to the penal system. Consequently, from
the responses of the various experts on the suit-
ability and sustainability of SEDeF model as a
veritable residential neighbourhood crime pre-
vention alternative, which were statistically ad-
judged to be positive, it can therefore be asserted
that the model is capable of effectively tackle
residential neighbourhood crime as it is seen to
be working in other countries like Canada, Aus-
tralia, UK and USA where a replica of the model is
in use.

Furthermore, in line with the results of this
study, a clarion call is made on the various tiers
of government in Nigeria to pay better attention
to the social development programmes which
have been described as the sure cure of the social
risk factors like poverty, unemployment, illiter-
acy, homelessness, family disintegration and ju-
venile delinquencies to mention a few. Also, gov-
ernment needs to allow for a conducive envi-
ronment that will enable workable and feasible
residential layout design through site and ser-
vices scheme. Developments on these schemes

2021



Traektorid Nauki = Path of Science. 2017. Vol. 3, No 8

ISSN 2413-9009

must be seen to comply with the building regula-
tion to enhance the sustainability of the model. A
tenacious implementation of the model is ex-
pected to result in value appreciation within the
residential neighbourhoods, enhanced efficiency
of labour, improved gross domestic product,
housing sustainability, civil society, decrease in
government annual budget on crime control and
curbing psychological fear of crime which over
time had resulted in sudden death of residents.

Conclusively, it is noteworthy that this study
could not do enough justice to the deep compari-
son between penal system and SEDeF as well as
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delving into the key drivers of sustainability as
they influence this proposed model. Future re-
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Abstract. Certain treatments done to binary CdS, such as incorporating Ni
onto CdS produces ternary thin films may cause major optical parameters
that have a number of applications including for solar cell device
fabrication. In this paper, we report on the effect of surface passivation on
the band gap and other related optical properties of CdNiS thin films. Thin
films for Cd,Ni7.,S were prepared on glass substrates by chemical solution
method. Effects of surface passivation and variation of the volume of
nickel ions on the optical properties CdS hence obtaining CdyNi,S thin
films was investigated. It was observed that the thin films hard an average
Transmittance above 68 %, with reflectance below 25 % across UV-VIS-NIR
region. A plot of (ahv) % versus hv gave energy band gap between 2.55-
3.49 eV for as-grown samples and 2.82-3.50 eV for annealed samples.
The passivated samples had band gap energy values within the range
2.85-3.12 eV. It was concluded that an increase in concentration of Cd*
and N** ions in the reaction led to an increase the band gap while optical
conductivity ranged between 3.78 x 10"'-2.40x 10'2S™.

Keywords: absorbance; annealing; optical conductivity; solar cell;
spectrophotometer.

INTRODUCTION

Certain treatments done to binary CdS, such as
incorporating Ni onto CdS produces ternary thin
films. Such ternary thin film materials may cause
major change in the optical parameters that may
have a number of optoelectronic applications. It
may have a direct influence on the electrical
properties of the resulting material or the modi-
fication may result into some properties useful
for single hetero-junction solar cells [8, 10] and
especially nickel, Ni. The concept used in this re-
port to explain observations made in CdxNi;xS is
based on the ion-to-ion model [7, 12]. In this
growth condensation of Cd*? and S+ that results
in thin film formation. The growth of CdxNii.S
results from the incorporation of the Ni ions in
the CdS precipitate [4, 28]. Thus a thin film
photovoltaic cell is made by depositing one or
more thin layers of photovoltaic material on a
substrate. The substrates are immersed in an al-
kaline solution containing the chalcogenide
source, metal ion and base. A chelating agent is
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added to control the release of the metal ions.
Here, we report on a CBD process that promotes
large area deposition [24] for efficient photo-
voltaic cells, sensors and lasers applications [2,
6].

MATERIAL AND METHODS

Preparation of substrates. Ordinary glass slides
were used as substrates with dimensions
76.2 mm X 254 mm X 10 mm. Prior to use; they
were soaked in a bath of acetone and then rinsed
in dei-onized water after which they were de-
greased in dilute hydrochloric acid, rinsed in dei-
onized water, dried and then stored in a desicca-
tors ready to be used.

Growth of Cd,Ni7.,S thin films. The set up in Figure 1
was used. The reaction bath composed of 0.01 M
CdCl; solution, 1.0 M CH4NzS, some drops of Con-
centrated NH3 solution with varying volumes of
0.01 M NiCl; solution as tabulated in Table 1.
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Table 1 - Optimized depositional Parameters for Cd,Ni.,S at 0.01 M NiCL, and 0.01 M CdCL,

CdCl, NiCl,

RB ™ Conc. (M) | Vol(m) | Conc(M) | Vol(m | laueofx Value of (1-x]
N1 0.01 10 0.01 0 1 0
N2 0.01 10 0.01 1.1 0.9 0.1
N3 0.01 10 0.01 2.5 0.8 0.2
N4 0.01 10 0.01 4.3 0.7 0.3
N5 0.01 10 0.01 6.7 0.6 0.4
N6 0.01 10 0.01 10 0.5 0.5

Thermometer
urrete with conc
monia solution
lass substrate
50 ml Beaker
p Reaction bath
J,fi Hot Water bath
fif Magnetic stirrers
Vs Heater
D /
LI/
DR359TX %
pH Meter
|

Figure 1 - Chemical bath d

Deposition was done at 0.8 M for NiCl; and CdCl;
in the order shown in Table 2 in which 10 ml
CdClz solution was put in 100 ml beaker and few
drops of concentrated NH3 solution added. Speci-
fied volumes of NiCl; solution were then added

eposition Schematic diagram

followed by accurately measured volumes of 1 M
CH4N:zS solution where the value of x varied be-
tween 1.0 and 0.5 according to the expression
CdxNi7xS.

Table 2 - Optimized depositional Parameters for Cd,Nii.S at 0.8 M NiCl, and 0.8 M CdCl,

CdClz NiCl,
RB Conc(M) | Vol(m) | Conc.(M) | Vol(mp | vaueofx | Valueof(l-x]

N7 0.8 10 0.8 0 1 0

N8 0.8 10 0.8 11 0.9 0.1
N9 0.8 10 0.8 25 0.8 0.2
N10 0.8 10 0.8 43 0.7 03
N1l 0.8 10 0.8 6.7 0.6 0.4
N12 0.8 10 0.8 10 05 05

The volume of NiCl; solution was equally varied
according to the formula (1):
P2+

NI
Ni%* +Cd?*

Xx=1- (1)

)
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where Ni2* was the value of varying volume of
NiCl; solution;

Cd?* was the volume of CdCl; solution.
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The mixture was then topped to 100 °C by add-
ing some distilled water, placed in a warm water
bath at 45 °C for 1 hour. Six samples were pre-
pared at same deposition time. NHz solution was
used as a complexion agent and a pH controller.
Substrates were inserted at an inclined angle and
after deposition; they were rinsed in distilled wa-
ter; dried and kept for characterization.

Nitrogen/ Argon Gas out

T HEATINGCOWS ]
| THIN FILM COATING

Some of the thin films were annealed in a tube
furnace in argon atmosphere at a temperature of
250 °C for 1 hour. The films were passivated by
annealing them in a nitrogen atmosphere in a
tube furnace in figure 3 for 1 hour at an average
temperature of 250 °C.

Nitrogen or Argon Gas in

a
1

L]

DELIVERY TUBE

GLASS BEAKFR

OIL

| |___ FTO Glass )
|

Delivery Tube
Quartz Glass Tube

Figure 3 — Schematic diagram for a horizontal tube furnace

Optical Characterization. Transmittance measure-
ments were measured using a computerized
double beam Solid-Spec 3700 DUV Shimadzu
Spectrophotometer in the spectral range from
300-1100 nm of wavelength. Scout 2.4 Software
was used for simulation to obtain refractive indi-

Sample : N1 Operator : Reuben

Group : HSITEST Energy Pos

ces, absorption coefficients, dielectric constants,
real and imaginary parts and energy losses. EDX-
800 HS Energy Dispersive X-rays spectrometer
was used to ascertain presence of $%-, Ni¢* and
Cd?* ions and their abundances (Figure 4, 5).

Date : 2014-02-19 12:14:50

cTsJ"mu:ru amps] Ti-U
0.15]

2
0.10 - &j
]
. oS " M .
005 4 2 : 2
2l 5 8
0.00, 2" © - : ' -
feps 0 - 10,00 20,00 30.00 [keV’
(]
0.04 =
e B3
0.034 W
] .
0.021 =
3 Y23
0.01% " P
0.00 ik \
0.00 2,00 10.00 [keV]

Figure 4 - XRF spectrum for as-deposited CdS thin film (N1) from EDX 800HS
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Figure 5 - XRF spectrum for as-deposited CdyNi1.S thin film (N5) from EDX 800 HS
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RESULTS AND DISCUSSION

Elemental Composition Analysis. Qualitative results
in Table 3 (sample b) shows presence of S, Rh, Ni,
Cd and K in sample N5. The sample comprised of
Cd, Ni and S ions with Ni appearing in trace quan-
tity. This implies that Ni acted as an impurity in
CdxNi1,S thin films. Part of the results obtained
are tabulated in Table 3 (sample a) in which §
and Cd were found to be the major elements in
sample N1, though this include, Si with a trace
impurity which might be due to silicon internal
fluorescence peak due to the photoelectric ab-
sorption of X-rays by the silicon dead layer in the
detector resulting in the emission of Si K-X rays
from this layer into the active volume of the de-
tector.

Table 3 - The elemental composition analysis results

Sample Qualitative Quantitative
Analysed Results Results, %

S 55.223
() N1- Cd 44.642
(CdxNi1+S) , Sb 0.029
x=1 Ca 0.101

Fe 0.005
(bJN5 - S_ 21.643
(CdNiLS), Ni 4.006
<= 06 Cd 74.345

K 0.006

Section “Technics”

Presence of Rh element was as a result of the X-
ray tube. Presence of Sb, Ca and Fe might have
been caused by Spectral interference problems in
EDX machine which occur at low energy (<3 keV)
[25].

Optical Properties. Transmittance range was found
to range between 37-44 %, 57-66 % and 83-
87% in UV, VIS and NIR region respectively for
CdxNi1xS thin films deposited at 0.01 M concen-
tration of Cd?*and Ni?* ions in Figure 6a while for
annealed samples slightly dropped to 36-42 % in
UV region, improved to 60-67 % in VIS region
and remained high at 86-88 % in NIR region in
Figure 6b. Highest transmittance was at 4.3 ml of
nickel concentration at about 66 % and 67 % for
as-grown and annealed respectively. Transmit-
tance dropped to 12-52 %, 55-84 % and 77-
86 % for as-grown films and after annealing the
films (Figure 6d) respectively. The passivated
films had a transmittance in the range 38-45 %,
58-68 % and 82-88% in UV, VIS and NIR region
respectively (Figure 6e). The increase in trans-
mittance spectra after annealing was attributed
to enhanced crystallity and packing orderliness.
This was as a result of minimal number of free
carriers coupling to the electric field hence re-
ducing the reflection and causing the transmit-
tance to be enhanced [3]. An increase in trans-
mittance with the volume of Cd?* ions in the reac-
tion bath was attributed to decrease in diffuse
and multiple reflections caused by increase in
grain size and in light-scattering effect [17, 26].
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Figure 6a — Transmittance for as-deposited CdNi1.xS
films at 0.01 M of Ni** ions, %
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Figure 6¢c — Transmittance for as-deposited Cd,Ni;.xS
films at 0.8 M of N** ions, %

In all the Figures 6, transmittance decreased as
the concentration of Cd”*and N ions increased
from 0.01 M to 0.8 M and this was attributed to
increased free carriers coupling to the electric
field hence increasing the reflection [20, 3, 16,
26]. Surface passivation had minimal influence
on transmittance while an increase in transmi-
tance at 4.3 ml of nickel ions was attributed to
decrease in diffuse and multiple reflections
caused by increase in grain size and in light -
scattering effect [27].

Films deposited at 0.01 M concentration of ions
(Figure 7a) had average reflectance range be-
tween 24-27 %, 21-30% and 10-15 % in the
UV, VIS and NIR region respectively. Annealed
thin films at 0.01 M concentration (Figure 7b)
had reflectance range between 21-25%, 21-
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Figure 6b — Transmittance for annealed Cd\Ni7.,S films
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Figure 6d - Transmittance for annealed Cd,Ni.S films
at 0.8 M of Ni** ions, %

24 % and 10-13 % in the UV, VIS and NIR region
respectively. Thin films deposited at 0.8 M con-
centration (Figure 7d) had the reflectance range
decrease to between 6-14%, 7-19% and 7-
12 % in the UV, VIS and NIR region respectively.
Annealing had minimal influence on the reflec-
tance spectra (Figure 7e).

A decrease in the reflectance was attributed to
increased transmittance. With low reflectance
value in the VIS-NIR region, the material is best
for photovoltaic devices like solar cells as a win-
dow layer as this reduces reflective loss on the
cell surface [2, 6]. Passivated thin films deposited
at 0.01 M concentration of Ni* ions (Figure 7c)
had average reflectance range between 19-28 %,
22-28 % and 10-16% in the UV, VIS and NIR re-
gion respectively. Surface passivation had mini-
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mal influence on average reflectance spectra due
to optical interference which a rises as a result of
difference in refractive indices of the thin films
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Figure 7a - Reflectance for as-deposited CdNi7.,S
thin films at 0.01 M of Ni** ions, %
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Figure 7c - Reflectance for Passivated Cd,Niy.S thin
films at 0.01 M of N** ions, %
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and the glass substrate used which results in
multiple reflections [12, 23].
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High value of reflectance observed at 500 nm
was attributed to high value of refractive index
(Figure 8a-8d) with 33-42 %, 10-17 % ; 0-2 % ;
41-74 %, 9-30 % ; 9-12 % in UV, VIS and NIR
region respectively [2].

The increase in the absorbance spectra with in-
crease in the concentration of Cd?*and Ni?* ions
in the reaction bath was attributed decrease in
transmittance and reflectance as a result of in-
creased photon absorption [17]. Highest value of
absorption was noted at 2.5 ml doping of NiZ*
ions and the least value at 10 ml forming films fit
for window layers in p-n junction solar cell [11,
25]. There was low absorption at photon energy
less than 2.5 eV and 3.75 eV at 0.01 M and 0.8 M
concentrations respectively. The range of the re-
fractive index for films deposited at 0.01 M and
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0.8 M ranged between 1-2 and 1-2.6 respec-
tively. The maximum values of k and n occurred
at same photon energy of 4.125 eV and these
findings agree with the findings of Greenway and
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Figure 8a — Absorbance for as-deposited CdNi;.xS
thin films at 0.01 M of Ni** ions
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Figure 8c — Absorbance for as-deposited Cd,Ni7..S
thin films at 0.8 M of Ni** ions

The variation of a versus photon energy (Fig-
ure 8c) gave a straight line curve indicating pres-
ence of direct optical transitions [1] in which the
real part indicates how the speed of light in the
material can be slowed down while the imagi-
nary part deals with the absorption of energy by
a dielectric from the electric field due to dipole

motion [10]. &, and ¢&; were obtained from

Scout 2.4 software by fitting the experimental
transmittance data within the wavelength range

300-1100 nm. &, was averagely close to 2.0
from lowest to the highest photon energy values
while &; values were below 0.5 for lower energy

values and showed upward trend for energy val-
ues above 3.5 eV. The values for &, can be at-

tributed to the fact that for semiconductors
k2<<n2,

Section “Technics”

Harbeke [2, 7] of average magnitude for o, close
to 1012 S-1 and this occurs at high photon energy.
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Figure 8b — Absorbance for annealed Cd,Ni1.S thin
films at 0.01 M of Ni** ions
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Figure 8d - Absorbance for annealed Cd,Ni+.S thin
films at 0.8 M of Ni** ions

Band gap variation. The band gap varied between
2.55-3.17 eV (Figure 9) for as deposited films
while annealing the thin films narrowed the band
gap as it increased with ion concentration. An
increase in the band gap attributed to the
Burstein-Moss effect [17].

The decrease in the band gap due to annealing
was attributed to annealing which facilitates or-
dered packing of crystallites of molecules reduc-
ing the intermolecular defects within the mate-
rial and these causes a reduction in the band gap
value [19]. High band gap values ranging be-
tween 2.56 to 3.6 eV are in good agreement with
results obtained by [18] and [6]. This also in-
creases the chance that an ejected electron will
meet up with a previously created hole in the ma-
terial before reaching the p-n junction [9, 15].
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Optical band gap at 0.01 m
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Figure 9 - Optical Band Gap for Cd,Niy.S of Ni** and Cd** ions

Effect of Passivation. Figures 6 and Figure 7c show
the transmittance and reflectance spectra of as-
grown passivated CdxNi;«S thin film. Surface pas-
sivation had very little influence on transmit-
tance and reflectance spectra since the absorb-
ance spectra ranged from 0 % to 35 % in the VIS-
NIR region for passivated thin films and 0 % to
32.5% for as-grown and annealed thin films.
Low absorption at photon energy less than 2.5 eV
for passivated thin films was noted. Values ob-
tained for these constants for as-grown, pas-
sivated and annealed thin films were within the
same range. The band gap ranges were 2.85 eV-
3.12 eV for passivated, 2.56 eV-3.42 eV for as-
grown and 3.12 eV-3.48eV for annealed thin
films. The band gap was also least influenced by
passivation.

CONCLUSION

CdxNi;xS thin films were grown using CBD tech-
nique. The films were found to have low reflec-
tance value in the UV-VIS-NIR regions but low
transmittance values at UV region while very
high transmittance at VIS-NIR regions. The aver-
age band gap has been found to be above 2.80 eV

Section “Technics”

while surface passivation was found to be negli-
gible effect on the optical properties and band
gap and thus the films were well suitable for so-
lar cell applications.
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BCTYN

AHoTauifa. Y cTaTtTi HaBeAeHO pesynbTaTW CTAaTUCTMYHOrO aHanisy akTUBHOCTI
TEMaTUYHOrO  KOHTEHTY B  Mepexi [HTepHeT ~Ha  CerMeHTi  peanbHUX
eKcnepuMMeHTasbHUX faHux iHpopMaLitHuX NoBiaoMeHb. NpoBeAeHN aHanis AoBiB
MOXNUBICTb PO3rNAAY 4acTOTU MNOSAABU TEMATUYHOrO KOHTEHTY, K MOHOTOHHOIO
MiaH[pOBOro npoLecy 3 aguTMBHOKO BMMALKOBOK CKIafoBO Pe3ynbtatu aHanisy
3a6e3neunni BU3HAYeHHS BMAY 3aNEXHOCTi YaCTOTU MOSIBU TEMATUYHOTO KOHTEHTY
Bifl 4acy, 3aKOHy posnofiny BUNaAKOBOI CKNaf0BOI Ta OTPUMATK MOro CTaTUCTUYHI
xapaktepucTuku. OTpuMaHi pesynbTaT AOLIIbHO 3acTOCOBYBAaTW Ha  eTani
NPOrHO3yBaHHS PO3BUTKY iH(hOPMaLiiiHMX 3arpo3. PesynbTaT CTaTUCTUYHOIO
aHanisy nokasanu, Lo YacToTa akTUBHOCTi TEMaTUYHOIrO KOHTEHTY B MepeXxi IHTepHeT
Mae HeniHiiiHWMiA XxapakTep, € BWNAAKOBUM CTaLiOHapHUM TMpOLECOM 3 SABHO
BUPaXXEHUM 3pOCTaOYNM abo Crnafatoynm MiaHAPOBUM TPEHAOM.

KnioyoBi cnoBa: KOHTEHT, Mepexa IHTepHeT, CTaTUCTUYHUIA aHani3; NPOrHO3yBaHHS;
3aKOH po3noginy.

Abstract. The article presents the results of the statistical analysis of the thematic
content of the Internet in the segment of real experimental data of information
messages. The analysis proved the possibility of considering the frequency of
appearance of thematic content as a monotone meander process with an additive
random component. The results of the analysis provided the definition of the type of
dependence of the frequency of thematic content occurrence from time, the law of the
distribution and of the random component, and obtain its statistical characteristics. The
obtained results should be used at the stage of forecasting the development of
information threats. The results of the statistical analysis showed that the thematic
content frequency on the Internet is nonlinear, is a random stationary process with a
clearly pronounced rising or declining meander trend.

Keywords: content; internet; statistical analysis; prognostication; distribution law.

11010 BUABJIEHHA indpopmaniiHo-
ncuxosioriyHoro BmiuBYy (II1cB) y Mepexi InTep-

[IpakTHKa OCTAHHIX JIOKQJIbHUX BiliH i 36pOMHUX
KOHJIIKTIB, 30KpeMa ski Bifgoyauca B [pysii,
YkpaiHi, Cupil, cTaH AUIVIOMAaTUYHUX BiZJJHOCHUH,
NOJIITUYHUX pillleHb Ta BU60piB B ®Ppanuii, CILIA
NOKa3yITh BAXKJIUBICTb iHPopMalLilHOI cK1a/0-
BOl i3 3a/Jly4eHHAM pecypciB Mepexi IHTepHerT,
110 HeraTUBHO BILJIMBA€E HA CTaH HalliOHAJIbHOI
6e3neku AepxaBu [7, 6, 3]. biuibliicTh miagxoAiB
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HeT 06a3yl0ThC Ha peJieBaHTHOMY Ta CeMaHTHY-
HOMY aHaJli3i TEeKCTy, B XOJi AKUX OLIHIOETHCHA
TIJIbKY AKICHA CKJIQZ{0BAa KOHTEHTY, B IKOMY pO-
3MillleHa AeCTPYKTHBHA iHpopMaliisi.

3pOoCTaHHA [JOMIHYIOYOr0 KOHTEHTY B Mepexi
[HTepHeT cTaHOBUTH 3arpo3y A/ iHpopMaliii-
HOI 6e3MeKu JiepKaBu i NoTpebye HEBiIKIaAHUX
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pilieHb oo npoTuil. CydacHi MeTOAM Ta CIo-
cobu BeieHHS iHQOpMaliiHUX BiiH BUMararmTh
aJleKBaTHUX KOHTpP3axo/iB NpoTuzii iHpopMa-
LikHKUM 3arpo3aM (I3), ski MoKJIUBO peasisyBa-
TH 3a JONOMOIOK) CBOEYACHOIO BUSABJIEHHS Ta
MPOTrHO3yBaHHA PpO3BUTKY [3. [IporHosyBaHHs
AKTHMBHOCTI TeMaTH4YHOTO KOHTEHTYy B Mepexi
[HTepHeT nae BUXiAHI JaHI Ha NPUMHATTA pi-
LIeHHs, 10 € BaX/IUBUM 3ax0[0M Y peaJizalil
npotugii [lIcB. OcHoBHUMU 3ax0aMU 3 TPOTUAIT
I3 B Mepexi [HTepHeT (puc. 1) MatoThb 6yTH:

- MOHITOpPHHT Mepexi I[HTepHeT — npouec 360py
CTaTUCTUYHUX JAaHUX KOHTEHTY B 00paHill cdepi
KUTTELISAIBHOCTI COIiyMy 3a 00paHO0 TeMaTH-
KO 3 epeKTUBHUX |[HTepHeT-calTiB LiJbOBOIrO
CpsiIMyBaHHH [5];

- BUsiBJIeHHA 3 - npolec posni3HaBaHHS B KOH-
TeHTi I3 3a cpopMoBaHMMHU 03HaKaMH [4];

- IIPOrHO3yBaHHA PO3BUTKY I3 - 3acTocyBaHHA
MaTeMaTU4YHUX omepaliid, MoJesied Ta MeTO/iB
anpoKcyuMalil, eKCTpamnoJdnil 4acoBUX pALiB
1I0/I0 MOOYAOBU aZieKBaTHUX MoJesied Omucy
JOCJIIPKYBAHOIO MpoLecy AJis Kpalol TOYHOCTI
IIPOTHO3Y.

MoniTopuHr Mepexi [HTepHeT

Busassenns I3

[IporHo3yBaHHS po3BUTKY I3

PucyHok 1 - 3axoau npotuaii iHhbopMauiiiHum
3arposam y Mepexi IHTepHeT

PiBeHb I3 nponoHyeTbcsa OLiiHIOBAaTHU 4Yepe3 Be-
JIMYUHY aKTUBHOCTI TEMAaTUYHOIO KOHTEHTY B
Mepexi [HTepHeT 3a 4acTOTOW HMOro MosiBU B
JUCKPETHI NPOMIDXKKU 4Yacy y BIAKPUTHUX JpKepe-
Jax inpopmatii (BAI) - dopymax, 6Jiorax, cantax
coliaJIbHUX Mepex, iHpopmaniiHux caltax. e
Jla€ 3MOr'y OTPUMYBATH KIiJIbKICHI XapaKTepuc-
TUKHU JOCJII/PKYBAHOIO [IPOLECY, aJle 3a/IeXKHICTh
YaCTOTH IOABU TEMaTU4YHOIO KOHTEHTY B Me-
pexi [HTepHeT BiJ Yyacy Ma€ HeBiloMi xapakTe-
PUCTHKH i € HeBiJloMUM TpolecoM. ToJii BUHU-
Ka€ HeoOXiZIHICTb y pOBe/IeHHsI CTaTUCTUYHOI0
aHai3y aKTUBHOCTI TeMaTUYHOI'O KOHTEHTY B
Mepexi [HTepHeT AJ14: BU3HAaYeHHd BUAY Ipolie-
CY; 3HaXO/KEeHHA 3aKOHY pO3MI0/iJy BUIIAIKOBOI
CKJIaZI0BOI Ta MOro YMUCJIOBUX XapPaKTEPUCTHUK.
Hagzani oTprvMaHi 3a/1€2KHOCTI Ta XapaKTepUCTH-
KU OyAyTb BUXiJHUMHU JJAaHUMHU [1Jis TPOTHO3Y-
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BaHHA AaKTUBHOCTI TeMaTH4YHOIO KOHTEHTY B
Mepexi [HTepHeT 3 MeTOw PO3paxyHKy CHJ Ta
3acob6iB npoTuaii I3.

ToMy akTyaJbHUM 3aBJaHHAM € 3[iHMCHEHHS
CTAaTUCTUYHOI'0 aHaJ/i3y aKTHUBHOCTI TeMaTHy-
HOT'0 KOHTEHTY NiJ| 4yac NpoBeJileHHS1 TPOTUBHMU-
KoM iH$OopMaliiHOoI BilHU B Mepexi [HTepHeT.

AHani3 fgocaipKkeHb i ny6Jikaliid CBiAYUTH Mpo
Te, 1110 MUTAaHHAM CTaTUCTUYHOI'O aHaJIi3y 3ara-
JIOM NpUJiJieHa yBara B [paldx AK BITYU3HAHUX
TaK i 3aKOpJIOHHUX HaykoBLiB [10, 2, 12, 11, 1,
8]. CraTuCTUYHUIM aHaJi3 IMUPOKO BUKOPUCTO-
BYIOTb Y €KOHOMIYHOMY aHasli3i, MApKEeTUHI'OBIN
CIpaBi, colja/ibHi¥, MeAWYHIN Ta iHIIKX chepax
YKUTTEISI/IBHOCTI. AHAJI3 /pKepes1 moKasye GakKT
3aCTOCYBaHHAI CTATUCTUYHOIO 3IJIaJPKyBaHHS,
ajle He JIOBEZIEHO, 10 Npolec AiMCHO BUIAJAKO-
BUM 3 peaJbHHMHM YUCJIOBHMH XapaKTepHUCTH-
kaMU. [loxr6KkHU NMporHo3yBaHHS1 aKTUBHOCTI Te-
MaTUYHOI'0 KOHTEHTY € HACJIKOM BiJICYTHOCTI
[IpOBEeJIeHHA CTAaTUCTUYHOIO aHali3y i B CBOMO
yepry HEMOXJIMBICTIO aZleKBaTHOrO BUOOpY 3a-
KOHY 1 MoJeJii 3MiHHA JOCJiIKYBaHOTr'0 IpoLecy
Ta BIAIOBIZHOr0 aJITOPUTMY 3r/1aJpKyBaHHA. Ta-
KMM YHMHOM, Ha JIaHUM 4Yac icHye nmoTpeba y 3a-
CTOCYyBaHHI BIZIIOBIJHOr0 MaTEMATHU4YHOTO ana-
paTy [0 aKTUBHOCTI TEMaTUYHOI'O KOHTEHTY B
Mepexi [HTepHeT /14 NOLIYKYy 3aKOHOMIpHOC-
Tel, TeHJEHI|id, KIJIbKICHUX XapaKTepUCTHUK
npouecy. [licia BUsaBIeHHS 3aKOHY pO3NOALLY Ta
JIOT0 YMCJIOBUX XapaKTEPUCTUK MOXJIMBO IpO-
BOJMUTH NPOrHO3YBaHHA PO3BUTKY AaKTHBHOCTI
TEeMaTUYHOI'0O KOHTEHTY B Mepexi IHTepHer,
KWW 3aBJASKHA CTaTUCTUYHOMY aHaslizy 0Oyne
MaTH aJIeKBaTHI Ta Kpallli IpOrHOCTUYHI JaHi.

ToMy Memorw cmammi € npoBeleHHs CTaTUCTH-
YHOI'0 aHaJli3y aKTUBHOCTi TEMAaTUYHOT'O KOHTe-
HTy B Mepexi [HTepHeT /i/is NporHo3yBaHHS po-
3BUTKY iHpOpMaliiHUX 3arpo3.

PE3YJIbTATU AOCNIAXEHD

[InanyBaHHS MpoBeJieHHA iHPpOopMaLiiiHUX BiliH
B Mepexi I[HTepHeT mnepeabadyae IMoInepeHE
NIPOBEJIEHHA iHpopMaliHO-NICUXO0JIOTITYHUX
aTak Ta iHOpPMaLiMHO-TICUXO0JIOTIYHUX aKI[id B
KPUTUYHUX chepax >KUTTEAISANbHOCTI COLiyMy.
Yacosi iHTepBa/iM JAaHUX 3aXOAiB MOXYTb TpHU-
BaTH BiJl oHOrO AHA A0 Micslsd. AKTUBHICTB Te-
MaTUYHOTO KOHTEHTY B Mepexi [HTepHeT
NOB’si3aHa 3 YaCTOTOI MNOSIBU iHPopMalitHUX
MOBi/IOMJIEHD, fIKA 3aJIEXKUTh BiJl TaKUX PaKTO-

piB:
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- oJlHOYacHa mosiBa iHpopMalilHUX MOBiJOM- y
JIeHb Y BCiX chepax KUTTEAISIbHOCTI coLiymy; 2000
- moyeprosa IosiBa iHPOPMAI[iHHUX MOBiZOM- 1800
JIeHb Y KPUTUYHUX chepax XKUTTEMIATBHOCTI CO- 1600 |
uiny; 1400 i
. o . . 1200 ]
- iHpopMaLiliHI NOBIJOMJIEHHS MOXYTb pPO3Mi-
1000
11lyBaTHCS Ha 3aMOBJIEHHS; I
800 -
- aKTHUBHICTb NOsIBM iHQoOpMaliiHUX MOBiJOM- 600 [ | | lul in
JIeHb 3pOCTa€ IiCJad BHUCTYNY aBTOPUTETHUX 400 , ' IJ’L fJ
. . . LIME ¥
0Cib, MOJIITHKIB; | \\ﬁ' y '
200 ]

- LiJIecnpsIMOBaHO po3MilllyBaTH iHpopMalinHi
MOBiIOMJIEHHSI MOXYTb Mipo3aiin iHdopma-
L[IMHO-TICUXO0JIOTIYHUX Olleparin.

Heob6xigHO Ha mepmux eTtanax HiZroTOBKU Mpo-
BeJleHHI0 iHQoOpMaLilHOI BiHM HPOBOAUTHU
IIPOrHO3yBaHHA PO3BUTKY I3 3 MeTor0 mojasb-
moi npotufii. s 3abe3nedyeHHs1 JAHOTO 3a-
B/IaHHS HEOOXiJTHO MPOBECTU CTATUCTUYHUU
aHaJi3 aKTHMBHOCTI TeMaTU4YHOIO KOHTEHTY B
Mepexi [HTepHeT 106 BUSABUTU OCHOBHI 3aKO-
HOMIpPHOCTI Ta TeH/JeHIlii mpolecy B yMOBax 00-
MeXXeHOI KiJibKoCTi iHdopMaliii.

TakuM yMHOM B pe3ysbTaTi MOHiTOpUHTY B/I B
Mepexi [HTepHeT OTPUMYEMO PiBHOTOYHY i piB-
HOJMCKpEeTHY BUOIpKy nmapaMeTpiB mpolecy ya-
CTOTH aKTUBHOCTI TEMAaTUYHOI'0O KOHTEHTY (1):
v T
Y =y

0=12,...n, (1)

Jie Y; - 3HauyeHHHA KIJIbKOCTi KOHTEHTY 3a 06pa-
HOI0 TEMaTHKOIO;

1,2,...,N - IMCKpeTHI MPOMIXKH 4acy B fAKi 6y-
JIO OTPUMAHO 3HAaYEeHHH.

BuMiproBaHHSA NPOBOAATBLCA B Mepexi [HTepHeT
3a NOLIYKOBOK $pa3or0 B AUCKPETHI MPOMIXKKY
yacy i pikcyroThco y BiZjIOBi/IHIN 6a3i faHux. Jlo-
C/i/P>KEHHsI 3aKOHOMIpPHOCTEN KOHTEHTY O0yJ0
IIpOBEJIEHO Ha OCHOBI OTPUMaHUX NapaMeTpiB
JOCJIiPKYBAaHOTO IIPOLIeCy B TOJIOBHUX, HA HAIly
NYMKy, cdepax »KUTTEAIAIBHOCTI couiymy (eko-
HOMI4Ha, NOJIITUYHA, €KOJIOTiIYHa, BICbKOBA, pe-
JlirifiHa, colliasibHa) Ha 3pi3i 20 HOBUH 3 [3 B KO-
Hil coepi i mo 220 Toyok (AuckpeT) B HUX. Ha
(puc. 2) HaBeneHO rpadik 3a/1eKHOCTi YaCTOTH
M0SABM KOHTEHTY OJHIi€l 3 HOBUH «EKOHOMi4He
osiokyBaHHA TepuTopii Kpumy» y Temaruui
«[losiTU4HI HOBUHUW».

Section “Technics”

20 40 60 80 100120140160180200 N

PUCYHOK 2 — 3anexHicTb 3Ha4YeHb 4acToTH NOABU
KOHTEHTY B MepeXi IHTepHeT

3a BUIJIAZOM KPHMBOI, fIKa ONUCYE AOCJIiKyBa-
HUM NPOLeC aKTUBHOCTI TEMAaTUYHOTO KOHTEHTY
B Mepexi [HTepHeT, MOKHa CTBepJpKyBaTH, L0
1le CTOXaCTUYHUH Npolec. AHa/3 pelITH HOBUH
nic/Ig ONpaLlOBaHHA MacHUBY JaHUX, AKHAU CTa-
HOBUB y cyMi 26400 3Ha4eHb [10Ka3as, L0 B KO-
»KHiM 3 HMX NMPUCYTHIN 3pocTarodyui abo crnaja-
I0YMH TpeH/, BiH € HeJIIHIMHKMM 1 Ha HbOrO Ha-
KJIaJIa€EThCA BUIIaZIKOBA CKJ1a/[0Ba.

BucyHeMo rinore3y npo Te, 1110 3MiHa 4aCTOTH
NOSIBYU TEMAaTUYHOTO KOHTEHTY B 4aci — BUNAJ-
KOBUM CTaLliOHApHUHU MPOLEC, B AKOMY IPUCYT-
HA CUCTeMaTHW4YHa CKJIaJ0Ba Yy BUIJIALI TPeHAY
Ta BUIIQJIKOBA CKJIQZ0Ba Y BUIJIAJI KOJIMBAaHb
HaBKOJIO TpeHJy, fKa pO3IOoJiJieHa 3a HeBiJl0-
MHM 3aKOHOM i Ma€ CBOi MMOBIpHICHI XapakTe-
pucTukU. MaTeMaTu4Ha (CTaTUCTUYHA) MOJIEJb,
SIKOI0 MO>KHa omnucaTtu mnpoiec (puc. 2) Ma€e Ha-
CTYNHUU BUT/AL (2):

yv=Ff{t)+&,t=12,...n, 2)

ne T (t) - tpeng (Mianzposa Mozesn);

&, - BUIa/IKOBa CKJIaZI0Ba.

3aKOH po3MNOJily HeBifoOMOi BednHKu & PO3-
paxoByeEMO Ilic/A BUJIJIEHHA TpeHAy 1 TUM ca-
MMM HabsMaeMo /0 3HadeHb Y. Ilobyayemo

ricrorpaMy LIIJIBHOCTI pPO3IOAIIY MOABU TeMa-
TUYHOTO KOHTEHTY B Mepexi IHTepHeT [Ja Aa-
HOTr0 YacoBoro psaay (puc. 3).

3013



Traektorid Nauki = Path of Science. 2017. Vol. 3, No 8 ISSN 2413-9009
) _
0-31 o, =D, , (5)
n
A \2
02 | ) :z:()h'_ yi)
.21 _ i=1
| R*=1- n—2 ) (6)
:E:(y|_'y)
i=1
0.11
—- 1
ne A=y, = ¥i; y =HZyi ;i - BuMipsiHe
i=1
: : ‘ — 3HA4YE€HH4;
0 500 1000 1500 2000 y

PucyHok 3 - lNcTorpama LWwinbHoCTi po3noginy
MOSIBU TEMATUYHOIO KOHTEHTY

3a ¢opMor ricrorpaMM MOXJIHWBO 3pOOUTH
NPUIYLIEHHS NPO Te, 1[0 B YaCOBOMY psi/i IpH-
CyTHS1 BUIIa/IKOBA CKJIa/|0Ba, siKa pO3Mo/ijeHa 3a
JIorapuPMi4HO-HOPMaJIbHUM 3aKOH.

3iiCHUMO CTAaTUCTUYHMU aHali3 [Jis BHU3Ha-
YeHHsI XapaKTEePUCTUK Ta 3aKOHOMIpPHOCTiI BHU-
NaJIKOBOI BEJIMYMHU, a4 CaMe: BUJAUIMMO TpPeH[;
BUSIBUMO 3aKOH PO3MOJily BUNIAJKOBOI CKJIaJ0-
BOI Ta pO3paxyeEMO XapaKTEPUCTUKH; BU3HAYU-
MO BU/J, IIPOLIECY.

Po3B’si3aHHSA JJaHOi 33/ja4yi MOXJIMBE 3 BUKOPHC-
TaHHSIM HACTYITHOTO aJIFCOPUTMY:

BupisieHHs cucTeMaTU4HOI CKJIaloBOl (TpeHAay)
3 4acoBOr'o pAAy, Ha AKYy HAKJIaJA€TbCA BUMA/-
KOBa CKJIaJIOBa, IPOBOAUTLCA 3a PaxyHOK aIpo-
KCUMalil 3 BAKOPUCTAHHAM METOAY HauMeHIINUX
kBagpartiB (MHK) [9].

P03paxoBylOTh XapaKTepUCTUKH 3aKOHY pO3II0-
Jily BUNIAKOBOI CKJIZ[0BOI 3 OL[IHOK MaTeMaTH-
YHOT'0 CHOJiBaHHS my, Jauvcnepcii Dy, cepen-

HBbOI'0 KBaJ[PAaTUYHOI'O BiJXWUJIEHHSA Oy, JIOCTOBI-

: . D2 .
pHocTi anpokcumanii R® Mogeni 3ruiamkysan-
Hfl, 10 BUCTYNAIOTb B SIKOCTI KOHTPOJIbOBAHHUX
napaMmeTpiB, Bupasu (3)-(6).

1 n
my = HzAi ' 3)
i1

1 g ‘
Dy:n—_li:1(Ai—my) , (4)
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¥, - onjiHKa BUMipsiHOro 3HaueHHs [13].

Ha cranjioHapHicTh YacoBUM psiJi NepeBipsETbCSA
3aBJAAKU 3HAXOJKEHHA CTAaTUCTUYHMUX XapaKTe-
PUCTUK: MaTeMaTHW4yHe CHOJiBaHHA (cepefHeE)

m{y, }=a=const, aucnepcis (cepenne kBaa-

patnune Bigxunenns) D{y,}=o° =const.

Kosnm flaHi XapaKTepUCTHKU He 3ajiexaThb BiJ
MOMEHTY 4acy TO Lie [0Ka3ye€ CTalliOHapHICTb

npotrecy.
3HaxXO/KEHHA 3aKOHY pO3IOJAUlY BUIAAKOBOI
CKJIa/I0BOI peasti3yeTbcs 3a JONOMOror rpadiy-

HOTrO BiZijo6paXkeHHs YacoBoro psay y ¢popwi ric-
TOrpaMH.

AfieKBaTHICTh pO6GOTH aJrOpPUTMYy JOCJIJKYBa-
JIaCb NIpA HAABHOCTI y BUMIipax CTalLliOHAapHOr'O
IpoLecy BUNAAKOBOI CKJIaZ0BOl 3 BiJOMUMHU Xa-
pPaKTepUCTUKAMU. 3a TECTOBUMM JAHWUMU Ha
BXi/l p03p06JIEHOT0 aJITOPUTMY oJjaBajiacs Mo-
JleJib 3 BiJOMUMHU NIapaMeTpaMHu:

y(t) =815—86t +4,4t% — 0,08t +
+7x107*t* —3x107°t°> +5x10°t°

IoTtimM mpoBoMJIOCh 3aliyMieHHs1 & 3 XapaKTe-

puctukamu M, = 0, o, =3, WO € KOHTPOJILO-

y
BaHUMU NapaMeTpaMu. [licia HakIafaHHA BU-
MaJIKOBOI CKJIQZIOBOI Ha MO/JIeJib MU OTPUMaJIA
HOBY BHUOIpKYy BHUMIpiB 3 HaCTYIHUMU XapakTe-

pucrukamum, =0, o, =76, puc. 4a. llpares-

JIATHICTb aJITOPUTMYy PO3PaXyHKIB 3 BUKOPHUC-
taHHAM MHK nigTBepguiack Ha mpakTUYHUX

po3paxyHKax Ta o0y oBi ricrorpam, Jie m, = 0
, 0y = 2,8, puc. 46. [laHi pospaxyHKH CBif4aTh

Ipo Te, 0 Y CTATUCTUYHUX JaHUX YACTOTH I1041-
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BU TeMaTHYHOI'O0 KOHTEHTY B Mepexi [HTepHeT
NPUCYTHA BUIIAJKOBAa CKJIAJO0BA, 110 00yMOBJIe-
HO MOXWOKaMU BUMIpPIOBaHHS i BUSBJSETbCS Mi-
CJIs BU/ZIUJIEHHS TpeHAy 3a J0IIOMOIol po3pob-
JIEHOT0 aJropuTMy. TakMM YMHOM po3po6JIeHU I

) ]
0.25] |
0.20] ]
a)
0.15]
0.10]
0.05
200 400 600 800 1000120014001600 y
S]]
[0.154
0) |
0.10+ |
0.05

8 6 -4 -2 0 2 468105
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6001

4004
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QJITOPUTM MOMJIMBO BUKOPUCTATH JJi BUPI-
LIEeHHA [0CTaBJIEHUX 3aBJaHb Ta IPOBECTH CTa-
TUCTUYHUH aHasli3 aKTHUBHOCTI TeMaTHYHOTIO
KOHTEHTY B Mepexxi [HTepHeT.
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20 40 60 80 100120140160180200 £

PucyHok 4 - lNicTorpama LWinbHOCTi pO3noAiny 4acoBoro psgy Ta posnofiny BunaAKkoBol CKNagoBol:
a) — BUMipsHi flaHi 10 06po6KK; 6) — BUNaAKOBa CKNafoBa y 4acoBOMY psAi nicis 06po6ku

"paKTW-IHMFI NpuUKnag 3acTtocyBaHHA

Hexai1 niz; yac MOHITOPUHTY Mepexi [HTepHeT Ta
BUsIBJIeHHs [3 oTpuMaHOo BUOIpKy BHMIpiB 3a
noiykoBow ¢ppaszoro - «kEKkoHOMiYHe 6JIOKYBaH-
Hd Teputopii Kpumy» 3a konteHToM K1 B Tema-
Tuli «[losiTHyHI HOBUHMY». O6CAT BUOIPKU /i
KOHTeHTY ckjiaZae 210 3HayeHb 3a nepiox 3
14.09.2015 p. mo 15.10.2015 p. (To6TO 30 1i6 (7
BUMIpIB Ha [100Y)) Yy AUCKPETHI MPOMDXXKH Yacy 3

intepsanom 2 ron. 1,=8:00...t,=20:00.

Po3paxyHOK XxapaKTepUCTHUK 33aKOHY PO3NOALLY
BUIIAJKOBOI CKJ1aJ0BOI IPOBOAUBCA [JiA 3HAXO-
JPKEeHHS IapaMeTpiB 4acoBOTO pAAy A0 1 micad
00pOOKM JJaHUX PO3POOJEHUM aJITOPUTMOM. Xa-
PaKTEpPUCTUKHU 3aKOHY PO3MOJAiLY 4acoBOIo pA-
Jly Ha BXOJi aJITOPUTMY MalOThb HAaCTYIHI 3Ha-

Section “Technics”

yeHHs M, = 600,43, oy = 37151. Micna npo-

BeJleHHS1 PO3paxyHKIiB 3a po3p0o06JIeHUM aropu-
TMOM OTPUMAHO Pe3yJIbTaTH 3aKOHY PO3NOAIIYy
BHUIIAJKOBOI CKJIaZ0OBOI, IKi HaBeAeHi B TabJ. 1,
Jie O - cTeniHb NoJiiHOMa. 3 OTPUMaHUX pe-
3yJIbTaTiB TabJ. 1 BUAHO, 10 YUM Oijbllle CTe-
[iHb aANpPOKCUMYKYOro II0JIHOMA, THUM Kpauii
KOHTPOJIbOBaHIi NapaMeTpH.

Budinenus cucmemamuyHoi cknadogoi npoBoOAy-
JIOCA 3a JONOMOTOI0 3IJIa/pKYBaHHAM 4acOBOTr'O
paay 3a MHK nosiiHoMamu 10 110CTOro nopsiKy
BKJIIOYHO, puc. 5. HaBeieHi rpadiku far0Th Mo-
IMBICTb Y3araJIbHUTH pe3yJIbTaTU PO3paxyH-
KiB Ta HA0YHO NOKAa3yIOTh, 110 B 4aCOBOMY pPAJI
NPUCYTHS CUCTeMaTHU4Ha CKIazoBa (TpeHA) i i3
30U/IbIIEHHSIM MOPS/AKY alpOKCUMYKYOro MoJIi-
HOMa 306iJIbIIYETbCS aZleKBaTHICTb KPUBOI, sIKa
ONKMCYE JOCIIPKYBaHUM MPOLieC.
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Tabnmua 1 CTaTUCTMYHI XapaKTepUCTUKW 3aKOHY pO3nofiny BUNAAKOBOI CKMafoBOI 4acOBOro pagy
«EKOHOMIYHE 6110KyBaHHA TepuTopil Kpumy»
[TosiiHOM
XapaKTepUCTUKH
pARTED p=1 p=2 p=3 p=4 P =3 p =06
m, 274,20 272,60 260,31 259,48 259,47 240,92
Dy 55912,16 55304,83 | 51150,82 | 5146273 | 51464,63| 43908,88
o, 236,45 235,16 226,16 226,85 226,85 209,54
R) 0,05 0,06 0,13 0,13 0,13 0,26
y y y
20 40 60 80 100120140160180200 20 40 60 80 100120140160180200 20 40 60 80100120140160180200 t
2) t t
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1600 1600
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200 200
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1 600
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r)

20 40 60 80 100120140160180200 t

20 40 60 80 100120140160180200 t

A) e)

PUCyHOK 5 — 3rnagXyBaHHS 4acOBOro psfy nofiHOMaMu:
a — NiHiliHMIA; 6 — KBaLPaTUYHWIA; B — KYBIYHUIA; T — 4-ro NOpAAKY; A — 5-r0 NopagKy; € — 6-ro NnopsaKy

BusienenHs 3akoHy posnodiny sunadkoeoi ckaa-
00601 € HACTYMTHUM KPOKOM CTaTUCTUYHOI 06pO-
OKU AaHUX. Bix Toro, sKoMy 3aKOoHY poO3MOAiTy
MiANOPSAKOBAaHWM YaCOBUM PsJ, 3aJIEXKUTh TaK-
THKa MNOJAJbIIOrO aHasizy. fAKio ricrorpama
Ma€ €IUHUU YITKO BUPAXKEHUM MAKCUMyM 1 €
NPUOIU3HO CUMETPUYHOIO, TO IPUIYCKAIOTh, 110
BUIIaJIKOBA BeJIMYMHA pPO3MOJiJIeHa 3a HOpMa-
JIbHUM 33aKOHOM. Tako» mpu BUCYHEHHI rinore-
31 IPO 3aKOH PO3INO/iJIY BUIIAJAKOBOI BEJIMUUHHU
BpaxOBYIOTbCA allpiopHi AaHi Npo 3aKOHU pO3-
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noziny, 10 NpUTaMaHHiI 0bpaHil o6JacTi gocIi-
JDKEHHS.

[licns 3riaPKyBaHHS 4aCOBOTO PsiZly 32 po3po6-
JIEHUM QJITOPUTMOM OTPUMaAHI HACTYIHI ricTor-
paMM LIJIbHOCTI pO3I0AiJaYy BUIIaAKOBOI CKJIa/0-
BOI y CTaTUCTUYHUX JAHUX, pUC. 6. [licsig npose-
JIeHHS 3IJIaJPKyBaHHA CTaTUCTUYHUX JAHUX 3a
ponomororw MHK 3akoH po3smnozisly BUNIaZKOBOI
CKJIaIOBOI € Jiorapu@pMidyHO-HOpMaJIbHUM, a 3i
30i/IbILIEHHSIM MOPS/KY MOJIIHOMA BUIJISIA, TiCTO-
rpaMyd Ma€ BUpPaxKeHy GpopMy Ta HAGIMKAETHCS
J10 HOPMaJIBHOT'O PO3MOALTY.
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PucyHok 6 - licTorpamu WinbHOCTI po3nofiny BUNaAKoBOI CKNafoBol NIiC/s 3riafxXyBaHHA NMoaiHOMaMu:
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BUCHOBKU

1. 3asexXHIiCTh YaCTOTHU MOABU TEMATUYHOI'O KO-
HTEHTy B Mepexi [HTepHeT Bij 4yacy Mae€ HeJi-
HIMHUU | CKJIQJHUM XapaKTep, 110 He Ja€E MOX-
JINBOCTI TOYHO 3HAWTH MOJeJIb NPOoLecy MpH Bi-
JCYTHOCTI BIiZIIOBIZITHOrO aJIFTOPUTMY PO3paxyH-
KiB. /[MUHaMiKy TeMaTUYHOI'O KOHTEHTY B Mepexi
[HTepHeT niJ 4Yac NpoBeLeHHS NPOTUBHUKOM
iHdopMariiiHoi BiliHU MOXJ/IMBO BiZCJ/Ti/IKOBYBa-
TH 3a 4acToTow Horo nosasu y B/Il i Bectu pos-
pPaxyHKH, OCHOBaHi Ha MaTeMaTU4HIN CTaTUCTH-

0.

2. BunajkoBa ckiaioBa € 060B’I3KOBOIO KOMIIO-
HEHTOI YacOBOTrO psijly, AKa BU3HAYa€ CTOXac-

TUYHUM XapakKTep Horo ejeMeHTiB Y; i posno-

JlileHa 3a Jiorapu$MidyHO-HOPMaJbHUM abo Ho-
pMaJIbHUM 3aKOHOM. BU/| 3aKOHY po3mno/ily BU-
MaJIKOBOI CKJIAZ0BOI 3MIiHIOETHCS B 3aJIEXKHOCTI
Bi/l BHJly anpokcuMmyrouoi GyHKLii i 3i 36i1b-
IIEeHHSM I KpUBHU3HU HAOJIMKAETHCS [0 HOpMa-
JIBHOTO 3aKOHy po3snoginy. Iliciga npoBefeHHA
pO3paxyHKiB, BUAIJIEHHA TpeHAY i BUABJIEHHA
3aKOH pPO3IOALTY BUIAAKOBOI CKJIaZL0BOI MOXHA
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BUKOPUCTOBYBAaTH OTPUMaHi JlaHi JjIl MPOTHO-
3yBaHHSI.

3. JloCTOBIpHICTbL anpoKcHUMalil 4acoBOro psAny
YaCcTOTH MOABU TEMaTUYHOIO KOHTEHTY B Me-
pexi IHTepHeT 36inbLIyeTbCA 3i 30i/bIIEHHAM
NOPAAKY MOJIiHOMA.

4. IIpoBeJieHHA CTaTUCTUYHOIO aHaJi3y J03BO-
JIl€ 3MEHUIMTH BIUIUB BUIIQJKOBOI CKJIaZ0BOI i
HabJIM3UTU YaCOBUM pAf, A0 CUCTEMATHUYHOI
CKJ1aJI0BOL.

5. YacoBu# psiji € CcTallioOHapHUM, OCKIJIbKU Ma€
CUCTEMATHUYHY CKJIAJOBYy Ta He 3MIiHIOKTbCA
CTAaTUCTHUYHI XapaKTEPUCTUKHU 3 YACOM.

[lepcnekTuBOI0O MOJANBIIUX AOCHIPKEHb € BU-
KOpPUCTaHHS MiaHJIpOBUX Ta O6idpypkaliiHUX Mo-
JleJier 3 MepeHeceHHsM Ha HUX 3HaWJIeHUX IMa-
paMeTpiB MOJIIHOMia/IbLHUX MOJiesied 3a 0NOMO-
roto JudepeHLiaJbHUX IEPETBOPEHDb Ta METOAY
6anaHciB AudepeHIialbHUX CcreKTpiB. JlaHui
nijxiJ, € NepcneKTUBO JJid NOLIYKY aJeKBaT-
HUX MOJeJIed OIUCY aKTHUBHOCTI TeMaTUYHOIO
KOHTEHTY B Mepexi [HTepHeT 3 nofaibluiuM Ho-
ro NPOrHO3yBaHHAM.
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BCTYN

AHoTauin. CraTta npuceBsiueHa BWBYEHHIO (i3WYHMX BNIACTUBOCTEN
(nopucTocTi, ¢i3UYHOI Ta ICTUHHOI TyCTUHW) KabaukiB pi3HUX COPTIB.
TeopeTYyHO Ta MNpPaKTUYHO MEPEeBiPEHO TICHUA 3B'A30K MK LMMM
nokasHukamu. PekomeHZ0BaHoO, po3rnisifaoymn 3anexHiCTb iCTUHHOI TYCTUHU
OBOYIB Bif BONOrOBMICTY, BpaxoByBaTW CMiBBiJHOLWEHHA 3B'A3aHOI Ta
BiJIbHOT BOJIOTM B HUX, TOMY LLO TX YyCTUHA 3@ BEJIMYMHOIO Bigpi3HAETbCA. Lo
0C06/IMBO BaXX/IMBO ANA WBMAKOCTI NPOTiKaHHA npouecy aAndysil LyKpoBoro
CUpOMNy B CUPOBUHY Mif Yac BUPOOHMLTBA LyKaTiB.

KnioyoBi cnoBa: kabayok; COpT; BOJIOra 3B's3aHa Ta BifibHa; N'YCTUHA iCTUHHA
Ta isnyHa; NOPUCTICTb.

Abstract. The article is devoted to the study of physical properties (porosity,
physical and true density) of zucchinis of different kinds. Close relationship
between these indicators were proven theoretically and practically. It is
recommended, considering the dependence of the true density of vegetables
on the moisture content, take into account the ratio of bound and free
moisture in them, because their density is different in size. This is especially
important for the rate of process of diffusion of sugar syrup into raw material
during the production of candied fruits.

Keywords: zucchini; varietal; bound and free moisture; true and physical
density; porosity.

NPOBO/KYETbCA 00'€EMHUM (MOJIIPHUM) Mepe-
MillleHHSIM LIyKpOBOIo cupormy i BubipkoBa Ju-

AHaniz siTepaTypu mnokasas, 10 ¢i3W4Hi BJjac-
TUBOCTI OBOYiB Ha Ilel yac BHUBYEHiI HEJOCUTb
MOBHO. AJie BOHM € BU3HA4YaJIbHUMH JiJ1s1 popMy-
BaHHSI KOCTI POCJMHHOI CUPOBUHM Ta KOHCEP-
BiB 3 Hei [1, 2, 3, 4, 5]. PociuHHa CHPOBUHA, 1110
BUKOPUCTOBYETHCS [/l BUPOOHUI[TBA, HaINpU-
KJaJ, LYKaTiB, CTAaHOBUTb COOOI0 KamiJspHO-
MOPUCTE TiJIo 3 pi3HUMU POpMaMH 3B’sI3Ky BO-
JIOTH, 10 HaKJaJa€ BiANMOBiJHMH BiIOHWTOK Ha
CTPOK IX NPUrOTyBaHHA. [[pUunHOI0 LIBLOTO € pi-
3Hi ¢popmu audysii 1yKpoBoro cupomy B poc-
JINHHI TKaHWHU: MOJIEKYJIIpHA AUQYy3id, 10 Cy-
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¢ysid, 1[0 BUK/JIMKaHa OCMOTUYHUMHU SIBULIAMHU.
[Ipu npoMy 3arajbHe IepeMillleHHA LYKPOBOI'0o
CUpOIy JIIMITYETbCS WBUAKICTIO Horo fudy3ii-
HOI'O TNIepeHeCceHHsd, IKUM 3Ha4YHO MeHllle IIBU/-
KOCTI MOJIEKYJIAPHOT'O PyXy CUPOIY IIiJ Ji€r0 Ka-
HNJISTPHUAX CUJL

Y 3B’3Ky 3 IJUM NOCTAa€ 3aBJAHHS JOCJi/[PKEHHS
¢$i3MYHUX BJIACTUBOCTEN POCJAUHHOI CHPOBUHH 3
MEeTOI0 BHUSIBJIEHHSl HaMWOLIbIl MPUAATHOI AJs
BUPOOHMIITBA LIyKaTiB, TOOTO CUPOBUHH, siKa O
MaJjla MaKCMMaJIbHe 3HayeHHs1 KoedilieHTa Mo-

3020


http://htei.org.ua/
http://dx.doi.org/10.22178/pos.25-7
https://www.loc.gov/aba/cataloging/classification/lcco/lcco_l.pdf
mailto:alisova2608@gmail.com
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Traektorid Nauki = Path of Science. 2017. Vol. 3, No 8

ISSN 2413-9009

JekyasspHoi nudysii # MiHiMasbHe BHUGIPKOBOI.
g npboro He 060B’I3KOBO BUMIPIOBAaTH IIBHU/I-
KicTb Audy3il pisHUX BUAIB CUPOBHHH, A AOCTa-
THbO BHU3HA4YWUTHU ixHi Qi3WKO-MeXaHI4Hi Xapak-
TEPUCTUKU. 3 1[i€I0 METOI HEOOXiJHO BU3HAYU-
TH Qi3WYHI XapaKTEPHUCTHUKU Pi3HUX COPTIB poc-
JIMHHOI CUPOBUHU: MOPUCTICTh, TYCTUHY, KJIi-
TUHHY [POHUKHICTb, CTPYKTYpPHO-MeXaHI4Hi
BJIACTUBOCTI Ta IH.

OBoui ABJAIOTHL COO0I0 CKJIAJHI reTeporeHHi 6i-
OJIOTiYHi cucTeMH, (i3UYHI Ta CTPYKTYypHO-
MeXaHIYHI BJIACTUBOCTI AKUX BU3HAYAKOTbCA Xi-
MIYHUM CKJIa/iOM, BHUJIOBUMH OCOGJIMBOCTSIMHU
CTPYKTYpPH, a TaKOXK TaKWUMHU (Pi3SMYHHMM Mapa-
MeTpaMHM fIK rycThHa (¢i3MyHa Ta iCTHMHHA),
TBEPAICTb, NOPUCTICTb. 3 iHIIOTO GOKY OBOYi €
KaniJIIpHO-NIOPUCTUMHU 32 CTPYKTYPOIO 1 KOJIOi-
JHUMM 3a npupogor. ToMy iM npuTaMaHHa Ha-
ABHICTb MilleJ1 OPIBHAHHUX 3 MiKpoKamijidapa-
MY, y SIKMX BoJIOTa 3B’si3aHa afCOpPOLiHHUMU U
OCMOTHYHHUMHU CHJIAMH, TOOGTO BOJIOra, 110 3Ha-
XOJAUTBLCA yCcepearHi IJIOAIB i 0BOYiB, Ma€ pi3Hy
eHeprito 3B’aA3Ky 3i ckesieToM. HailnpocTinioro
bI3UYHOI0 MOJE/UII0 0BOYIB MOXKe CJIYKUTH Tre-
TEepOreHHa CUCTEeMa, L0 CKJIAJAETbCA 3 TPbOX
$a30BUX CKJIAJ0OBUX: TBEPAOIO CKeJIETY, PiAMHU
(coky), 110 3anOBHIOE MOpPOXKHeYi (MIKKJIITHH-
HUKH), CKeJIeTy i NapomoBITPsAHOI cyMilli, 110
3aMOBHIOE BUIBHUM Bijj BOJIOTH 06'€M MiKpoOKa-
ninspis. KoxxHa 3 ¢ppaxuii Biapi3HAETbCA iHAU-
Bi/lya/IbHUMU Qi3UKO-XIMIYHUMHU U CTPYKTYPHO-
MeXaHIYHHMMHU BJIaCTUBOCTSAMMY, 1110 3aJIeKaTh Bifj,
IIPUPOAU PEYOBUHHU, TEMIIEPATYPU i BMICTY BO-
joru. TBepZia ¢pasa 4u ckeseT CTPYKTypU poOcC-
JIMHHOI TKaHVWHU CKJIAJAETbCA 3 KJIITKOBUHH,
BYTJIEBOJIiB, KpOXMaJito, OijikiB. [I[ppuyoMy KOH-
LleHTpaLid KOMIIOHEHTIB KOJIMBAETbCA B PI3HUX
YaCTHMHaX OBOYiB (KOpOBaA i LleHTpaJsibHA NapeH-
XUMHU).

['ycTuHa OBOYIB 3aJIeXXUTh Bij IX XIMIYHOIO
CKJIaJly, TIOPUCTOI CTPYKTYpPH i BOJIOrOCTI. 3 Jii-
TepaTypy BioMo, 10 4YUM Oinblie rasiB Mic-
TUTbCSA B MPOAYKTI, TUM MeHIlle Horo ¢izuyHa
IYCTHHA. BUMIipy r'yCTUHM 0BOYIB JoTemnep Npu-
JIVISIJIOCS MaJio yYBary, y TOW »Ke 4ac Il BJIAaCTHU-
BICTb € ICTOTHO BaXIMBUM €JIEMEHTOM I OLii-
HKU IXHbOI SKOCTI. lle Ba*KJIMBO [IJIsi OBOYIB, 10
HaIMpaBJSIOTbCS Ha TEXHIYHY nepepooky. Tomy
1110, Y4UM BHLIe I'YCTHHA, TUM BHUILE BUXiJ, KPOX-
MaJIl0 3 KapTOILIi, Iope 3 TOMaTiB, TUM Kpalle
BOHMU 30epiraroTbcsl, YUM MeHIlle B HUX NOBITPH,
THUM Ha/JliliHillle BOHU OBOJATHCS, IK KOHCEPBO-
BaHi NMPOAYKTH, 1 HapelTi, YUM MeHIlle I'yCTUHA
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OBOYiB, TUM Oi/ibllle MBUAKICTb AUPY3ii IyKpo-
BOT'0 CUPOIY i MEHIIIMH Yac BapiHHA I[yKaTiB.

Takoxx 3BicHO, 10 miJ 4yac 36epiraHHs OBOYi
B'SIHYyTb, YHACJIJIOK YOTO 3pOCTAE MOPUCTICTDb i
3MEHIIYETbCA T'YCTUHA. TOMy TIyCTUHA 3MiHIO-
€TbCA He JIUILIE BiJi BUAY OBOYY, ajle U Y Mexax
Pi3HUX COpPTIB O4HOr0 0BOYY. B siTepaTypi noka-
3aHo, 110 ¢i3uYHa Ir'yCTHHA Pi3HUX OBOYIB 3a 0J-
Hi€l ¥ Ti€l )k MacoBOi YaCTKU CYXUX PEYOBHUH MO-
TH OJHAKOBOIO, i MOB'I3aHO Lie 3 HEOJHAKOBOIO
KIJIbKICTIO BHYTPIIIHbOKJIITUHHUX Ta3iB (mopuc-
TicTio0) [1, 5, 6].

IcThHHA rycTUHaA (TycTHHA MOHOJITY) — Lie Tyc-
THHA NPOAYKTY, Y AKOMY BiZICYTHI Ira30Bi BKJIIO-
YyeHHs i BiJibHa BoJiora (MOPUCTICTh JOPiBHIOE
HyJ10). IcTUHHA TycTHHA BHM3HAYa€ThCA SIK Bij-
HOIIIEHHS1 Macu MPOJYKTy A0 Horo o6’emy (3a
BUHSTKOM 06’eMy nop) npu Temnepatypi T. Ic-
THHHA T'YCTUHA OBOYIB 3aJIeXKUTb BiJi TYCTUHHU
KOMIIOHEHTIB XiMIiYHOTO CKJIaAy, SIKWH, y CBOIO
yepry, 3aJIeXKUTh TaK0X BiJl yMOB BUPOLYBaHHA
[4, 7]. MacoBa 4acTKa >KMpiB y IPOJAyKTaxX HeBe-
JuKa [8], ToMy IXHf TyCTHUHA NPaKTU4YHO He
BIJIMBAE Ha I'YCTUHY MOHOJIITY. ['ycTHMHA GI/IKIB i
0Cc006JIMBO ByTJIeBOAIB (iXHA 4acTKa B OBOYax
Hal6isbllla), HABMAKK, iCTOTHO BIUIMBA€E Ha ic-
TUHHY 'YCTHHY.

BBaka€eThbcs, 1110 iCTUHHA I'YCTUHA NiAKOPSETHCSA
3aKOHY aJIMTUBHOCTI, TOOTO L0 BoJiora i cyxa
pedoBHHA B IJIOJIaX i 0BOYAaX — HEUTPaJIbHI MPO-
JIYKTH, X04a, CyBOPO KaXKy4H, lie He 30BCIM Tak;
Npyd YTBOpeHHi JAesakuxXx ¢opM 3B’I3Ky BOJIOTU
icHye KOHTpakKIis cucteMu (06'eM 3MIHIOETHCA)
[9].

JledKi pe3y/ibTaTh BKa3ylTb Ha Te, 1110 iCTUHHA
TYCTUHA 3aJIEXKUTh BiJ, BOJIOTH, 1[0 BIPOBAXKY-
€ETbCS B MOHOJIIT, TOOTO B POCJWHHY TKaHUHY
0BouYiB. Tak, iCTUHHA T'yCTMHA CYXOl PEeYOBUHU
MOpPKBH JiopiBHIO€E 1610 kr/m3 [10], 1534 kr/m3
[1] uu 1530 kr/m3 [2]. [cTUHHA T'yCTHHA Cyxoi
peyoBUHHU Oypsika 3a T=288... 298 K gopiBHI0€
1600 kr/m3 [3], OypsAYHUX BUYABKIB, 3aJI€e3)KHO

Biz BosiorocTi (Big 0 mo 0,833) mMae Taki 3HaueH-
Hs 1350...1040 kr/m3 [10].

Y ToM ke 4yac [0 3a/1€XKHOCTI ICTUHHOI I'YCTUHHU
BiJl BoJIOrOCTi 0BOYIB i IJIOZiB, HEOOXiAHO MiJAX0-
JUTHU 06epexxHo. CripaBa B TOMY, 1110 Ty T CIIOCTe-
piraetbcs Jeske NpoTUPIvys; 3 0OJHOr0 BOKY ic-
TUHHA TyCTHMHA — Lie TYCTUHA MOHOJITY, TOOTO
1le TYCTUHA KiCTsKa MPOAYKTY 6e3 006JIiKy Horo
KalliJIApHO-IIOPUCTO] CTPYKTYpPH, A 3 IHIIOTO g
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I'YCTUHA, AKUMOCb YUHOM, 3aJI€KUTD BiJ| BOJIOTH,
110 3HAaXOAUTbCA B MIKpoKaniisgpax. ¥ ckeseTi
NPOAYKTY BOJIOTa MOXe OYTU MPUCYTHS JIUIIE Y
BUIJIAZI BOJIOTU TiZipaTalii, 110 He BUAANAETHCA
MEeXaHI{YHMUM LJISXOM YU CYLIIHHAM Yy TelJIOBIiH
madi, TOMy 110 BXOAUTb Y CTPYKTYPy MOJIEKYJI
KpucTtajorigpariB. ToMy He MOXKHa poO3rJIA4aTH
ICTUHHY I'YCTHHY 3aJI€XKHO BiJ, Ti€l K BOJIOTH, 1110
3HAXOAUTBCA B MIKpOKamijigpax — OCMOTUYHOI,
aJicopO11iiiHOI YM 06’ €MHOL.

CTpykTypa IUIOZAIB i OBOYIB y LIIJIOMy Taka, 110
TBepJa Maca NPOHH3aHa CUCTEMOI MIKpOIOp
(MI>KK/IITHHHUKIB) 3allOBHEHUX NOBITPAM, IXHI
pO3MipH KOJIMBAKOTLCA BiJ, AEKIJIbKOX aHTCTPEM
Jo tucsay (1A=10-10 m). 06’eM nopoxHey (Kijb-
KIiCTb MOBITps) y IJIo/aX i 0BOYaX HEOJHAKOBUH,
aJle KOJIMBAETHCA B HEBEJIMKUX IHTepBasax 1 3a-
JIEXKUTD BiJ| KIJIBKOCTI BOJIOTH B HUX. Tak mopuc-
TiCTb MOPKBM KOJIMBA€EThCA Bif 2 0 10 %. Tomy
IIPA OJJHAKOBOMY BMIiCTi MacOBOI 4YaCTKU BOJIOTH
(Hanpukiaz, 0,885) ¢isvyHa rycTuHa MOpPKBHU
copTiB KoHcepBHa i lllanTeHe pi3Ha. BoHa Bija-
noBiaHoO ckiazae 1032 kr/m3 i 1026 kr/m3 [10,
11]. llikaBuMH B 11bOMY IJIaHIi € pe3yJIbTaTH PO
BIUIMB TeMIlepaTypyU Ha MOPHUCTICTb. Y IpolLeci
06XKapKU TeMIlepaTypHe I0Jie KOpeHEeIIOJiB
peryJItoeThbCs, a iICTUHHA T'yCTUHA CyXOl pedyoBU-
HU ckaagae 1450... 1570 kr/m3, ¢piznyHa rycrtu-
Ha - 350... 560 kr/m3, a MOpUCTICTb AOCATa€E
3HaueHb 69... 76 % [5], To6TO pi3KO 3pocTae
(mpu6JsiM3HO B 6 4K 7 pasiB). 3 [UM epeKTOM He-
00Xi/IHO paxyBaTHCs, HAIPUKJIAJ, MiJi 4ac BUPO-
OHUI[TBA LIyKAaTiB, e 1iel epeKT 3poCTaHHS MO-
PUCTOCTI 3a MiIBUILLEHHA TeMIlIepaTypU OBOYIB €
NO3UTHBHUY, i CIpUsI€ OGIIbLI LIBUAKOMY IXHbO-
My OPUIOTYBaHHIO, TOMY 1110 Koe(illieHT MoJis-
pHOI audy3sii HabaraTo Oinblie BHOOPUOI, L0
BUHHUKAE 32 paxyHOK 0CMOCY.

Y npoueci 36epiraHHs 0BOYiB BiJibHI OPU B pe-
3yJIbTaTi cOpOIIii MOXXyTh YaCTKOBO 3allOBHIOBA-
THCSA BOJIOTOIO 1 NMOPUCTICTD IX 3MEHIUYETHCA. |,
HaBIIaKH, MiJi yac 36epiraHHsi B MPUMIllleHHi, Jie
BiZJHOCHA BOJIOTiCTb MOBITPA HEBEJIMKA, MOXKJIMBI
npolecH Jiecopb6liii, mic/isg 4oro NOPHUCTICTh ILJIO-
JliB i oBOuYiB 6yie 3pocTaTu. Lle BKasye Ha Te, 1110
NOPUCTICTb He € NOCTIMHUM NapaMeTPOM OBOYiB
YU IJIOJIB, a 3aJIEXKUTH BiJ, nepeaicTopii 3pa3ka
(yMOB y sIKMX BiH [0 1IbOTO 3HaXoAWBCs). Kpim
TOr0, €KCIepUMEeHTa/IbHO BCTAaHOBJIEHO, L0 B
npoleci cop6biii 06’eM Mikponop pocTe 3a paxy-
HOK PO3CyHEHHA iCHYNYHUX i YTBOpPEHHS HOBHUX
MIKpOMop IiJi BIZIMBOM PO3KJUHIOKYOTO TUCKY
cop6ata. [Ipu 11boMy BUHUKA€E epeKT HabpsiKaH-
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Hsl 3pa3Ka, 10 CYyNMPOBO/KYEThCS 36i/IbLIEHHIM
Horo 06’emy.

TakuM 4uHOM, JliTepaTypHi JaHi CBiAYaTbH MpO
Te, 110 Pi34Ha I'yCTUHA OBOYIB MeHIIEe I'YCTUHU
CKeJIeTY, YHACJIIIOK HasABHOCTI B HUX IIOPOXKHEY
(MDKKJIITUHHUKIB), 3alOBHEHUX COPOOBAHOIO
BOJIOTOKO 1 BOJIOTMM NOBITpAM. TOMy rycTuHa
3aJIeKUTh BiJi BUJAOBHUX OCOOJIMBOCTEH OBOYIB
(HassBHOCTI MiKpoOKamijisipiB) i IXHbOTO BOJIOTOB-
MiCTy (HasfiBHOCTI BOJIOTM B MiKpoKamiispax).
[IopUCTiCTh 3a/IeKUTh BiJi POAY OBOYIB, IXHIX
BU/IOBUX BiZIMIHHOCTeH, COPTOBUX OCOOJIMBOC-
TeH, palOHy BHUPOLIYBaHHA | BU3HAYAETHCA B
KOXXHOMY KOHKPETHOMY BMIIQJIKy €KCIlepUMeH-
TaJIbHO.

AKIo NPUUHATH Hallly KOHIIENLilo, 1110 iCTUHHA
FYCTHUHA He 3aJIeXKUThb BiJ, BOJIOTOCTI OBOUYIB i
IJIOZAIB, TO MpPHU 36i/blIEHH] BOJIOrocTi ¢pisnuyHa
IYCTUHA 3pOCTAE; 3aMiHa IOBITpA B IIOpax BO-
Jl010 BeZie 10 30i/IbllIeHHsI TYCTUHU OBO4iB. ToMy
B IJbOMY BMIIa/IKy MOPHUCTICTb Oy/e 3MeHIyBa-
THCSl, TOOTO TpU COpOLii BOJIOrM MOPUCTICTh
3MEHUIYEThCA MiJ| yac 30epiraHHs OBOYIB, a pU
JlecopO1iii, HaBMaKH, 3POCTAE.

Jlasi BUpIlleHO MepeBipUTH BUIE CKa3aHe Ha
NPUKIAJL AocaiKeHb Qi3UUHUX BJIACTHBOCTEN
(pismyHOI, icTUHHOI T'YyCTMHU Ta MOPUCTOCTI) Ka-
6aukiB pisHuX copTiB. Kabauok, ik 06’eKT AocJi-
JDKeHHSI, 06paHo 3 NO3HUIiii JeleBoi TO6TO Mic-
1[eBOI CHPOBUHH.

PE3YJIbTATU JOCNIAXEHHA

[Ipu ny1aHyBaHHI eKcriep¥MeHTIB 3p06JIeHO yTo-
YHEHHA NOHATTHA ICTUHHOI I'YCTUHU OBOYIB. 3a-
NPONOHOBAHO BiIPi3HATH iCTUHHY T'YCTHUHY 6e3

BOJIOTY | epEeKTUBHY IYCTHHY O, , KOJIK BoJIOra

NPUCYTHSA B Kabaykax y Till uM iHwii ¢opmi. Bo-
JIOTY, KA 3aBX/JWU INPUCYTHA B CHUPOBUHI, TeM
Oi/IbII, K Yy HALIOMY BUNAJAKy moHaj 85.. 90 %,
MO>XHa BU3HAYUTHU AK XiMIYHY CKIaZ0BYy. ToMy B
NOHATTA ICTUHHOI I'YCTUHU BXOAATb He JIMILE
PEYOBUHY, 1[0 YTBOPIOKOTb CyXUU CKeJIET 0BOYY,
aJie i BOAy B Til UM iHIIiK PpopMi.

Taky ryctuHy Ha3BeMo edekTuBHOW0. HaBejeHa
Hikuye popmya (1) g Peg OTPMMaHA HAMH 3

dbopMynu nepemillyBaHHSI 3 ypaxyBaHHSIM pi3-
HUX $OpM 3B’I3Ky BOJIOTU B POCIIMHHIN CUPOBU-
Hi:
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,0 = 1 =
@ (1-W) W, W
74_734_73
Pe Py Py (1)
Pe X Ps xPe

Py ps(L=W)+p.x p, W, + p. x p, xW, *

Jie P, - I'yCTHHA CyXOi CUpOBUHM (iCTMHHA Iyc-
THHA pi 6€3 BOJIOTH i MyCTOIIiB), KT/M3;

L, — TYCTHHa 3B’A3aHO0I BOJIOTH, KI'/M3;
L, —'ycThHa BiJibHOI BoJiory, 1000 kr/m3;

W - BMicT 3arasipHOi BoJiory;

W, - Bmicr 38’s13aH0i BoJiory;

W, - Bumict BisbHOI BoJtorH.

EKcniepyMeHTa/lIbHO iCTUHHY T'yCTUHY CyXOl pe-
4YOBUHM ( 0;) KabayKiB BU3Ha4a/IM MiIKHOMETPH-

YHAM METO/I0M, MOOY/I0OBaHUM Ha 3allOBHEHHI
MiKpoKaninspiB 3paska iHAU(epeHTHOW piau-
HOI0 (racom), ajie BIOCKOHaJIeHUM HaMHU JiJisl 1a-
Horo BUNazxy [1, 2]. Jliiss BU3HaYeHHs pi 3pa3Ku
BUCYLLYBaJId [0 CTaJI0Ol Macyd 3a TeMIlepaTypHu
100 °C, po3api6bHIOBa/IU i BMillla/ikd B MIKHOMET-
pUYHY Ko0J10y /0 mo3HadKu. [loTiM ko16y 3anoB-
HIOBaJIU iHAUGDEPEHTHOIO PiAMHOI TAaKUM YM-
HOM, 11106 BOHA 3alOBHIOBasa BCi MYCTOTHU MiX
YacTMHaMM CUPOBUHM. CHNOYaTKy 3BaKyBaslv
3pa30K Ha aHaJITUYHUX Tepe3ax B MOBITpi, Mo-
TiM MIKHOMETp, 3allOBHEHUM 3pPa3KOM i racom,
piBeHb SIKOrO B MIKHOMETpi B 000X BUMaJKax

Mae OyTH OZHAKOBUM. BeslmunHy O, BU3Ha4aau
3a (2):

Mo
pi: 07 ) (2)

ne M, — Maca 3paska B IOBITDI, KT;
M, - Maca miKHOMeTpa 3 racoM, KT;
M, - Maca miKHOMeTpa 3 racoM Ta 3pa3KoM, KT;

. - rycruHaracy, kr/m3 (0,8111).

@i3nyHy rycTUHy ( peqb) KabauKiB BU3HaAvyaU

IIVISIXOM TiZJpOCTaTUYHOI0 3BAXKYBaHHS B raci (y
BO/Ii Kaba4oOK IJIaBa€), METOOM BHUTHCKAHHS, a
TaKO>X BUKOPUCTOBYBAJIM PO3YMHMU COJIi 3 Bifo-
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MHUM BMICTOM TYCTHHH, PULMUHOBY OJIil0, Ma-
IIMHHY OJIif0 ToIlo. MeTOAUKY BH3HAuYeHHS ¢i-
3UYHOI TYCTUHU TiIPOCTaTUYHUM 3BOKYBAHHAM
HaBeZleHO B mnpali [1], Aka 3a HU3KO NMOKa3HHU-
KiB He 30BCIM NiJAXOAWUTb [0 HALIOI'0 BUIIAJKY.
Tomy BHUBeaeHHs GOPMYJIM TiAPOCTATHUYHOTO
3Ba)KyBaHHS [/1s BU3HAYEeHHS Gi3UYHOI TYCTUHU
riIpOCTaTUYHUM 3BaXKyBaHHAM HUXK4Ye HaBe/e-
HO IOBHICTIO.

[IpycTpiit g TipOCTaTUYHOrO 3BAXKyBaHHA —
e aHajiTU4Hi Tepe3u A/IB-2M (rpaHuus 3Ba-
»kKyBaHHA — 10 200 r, ToyHicTh — 0,001 r). Ha i-
BiM yalllli Tepes3iB BJAIITOBAHUW Ia40K, HA SIKO-
My 3aKpilJIeHO CiTYaCTUHM LWIIHAP Ha MeTaJje-
BOMY /JpOTi, LWJIIHAP 3aHYPIOIOTh B MOCYAUHY 3
racoMm, iKkUi o6paHo K iHAUPEpPeHTHY PigUHY,
OCKIJIbKM MOT0 T'yCTHHA MeHlle I'YCTUHU Kabay-
Ka.

/11 BU3HaYeHHs pd MeTOA0M TiAPOCTaTUYHOTO
3BaXKyBaHHSA 3a JI0IOMOT010 11abJIOHY 3 cepesu-
HU Kabauka Bupi3aiu 3pas3ku B GopMi KyOHKiB 3
pebpom 15 MmM. [licsis1 3BaKyBaHHS B MOBITpi Ha
aHa/ITUYHUX Tepesax (Maca Mj) 3pasku NOK-
pHBaJIM HEIPOHUKHOIO /Il racy IUIIBKOIO Napa-
¢iHy, 1ie 3/1ilCHIOBa/IM 3aHYPEHHSIM 3pas3Ka B po-
3n/1aBieHu# npu Temnepatypi 80+5 °C napadis.
[lniBka napadiHy Ha 3pa3kax Majia TOBIIUHY
1 mmM. [lapadiHoBaHi 3pa3ku 3BaKyBa/ld Ha aHa-
JITUYHMX Tepe3ax y mosiTpi (M, ), a moTiM Ha
riApocTaTHYHUX Tepesax (M, ).

@®opMyny Al po3paxyHKy (isM4HOI T'yCTUHU
IIPU TiAPOCTAaTUYHOMY 3Ba)KyBaHHI 3 BUKOpPUC-

TaHHSIM NapadiHyBaHHA OTPUMa/IU HACTYMHUM
cnoco6oM. Ha 3pa3ok cupoBUHM B pifivHi Ai€ cU-

Ja M, g piBHa Ba3i 3pa3ka B noBiTpi — M {J , Ba3i
napa¢iny B mosiTpi - M, J i BijIITOBXyBa/JbHIN
cuiti Apximezia - M Q. OcraHHA cnpsMoBaHa y

MPOTHJIEXXHUM OiK MO BiIHOILIEHHIO JI0 MoIepe/I-
Hix 1BOX (3):

m.g=mg+m,g—-—my,g= -
= quv3g _pnv3g _pp(V3 +Vn)g,
ne V, - 06’em 3paska;

V - o06'em mnapadiny, ryctuHa mnapadiny

n

(0,93 r/cm3);
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P, — TYCTHHA PiAMHH (racy), (0,811 r/cm3);
(J - IpUCKOpEeHHA BUILHOTO Na/iHHA;

Py - disuuHa rycTHa 3paska.

3 ¢opmyau (3) MaeMo GopMy/ly pO3paxyHKY
06’eMy 3paska (4):

—V _
V3:me n(pn pp) (4)

Py~ Pp

_3 , TOAI,
3

nigcrasisitoan croan V., 3 (3), orpumyemo (5):

@isuyHa T'yCTMHA [AOPiBHIOE Peg =

_ m,p,
m3me +Vn (pn _pp)

Py (5)

Ille ¢pisnyHy rycTUHY BU3Ha4aJ/Iu 3a JABHO Biji0-
MOI0 METOJMKOIO 3a BUTUCKAHHAM [12], AK Bif-
HOILIEHHS1 Macy NPOAYKTY Ji0 Horo fikcHoro (¢i-
3MYHOro) 06’eMy 3a Temneparypu 1 (6):

pp=c— = (©)
qb - -,
Vep ¥V, +V, V,
Je M - maca IpoaykKTy;
V. , —06’eM MOHOJIITY CyX0i pe4OBHHY;

c.p
V, - 06’em rasis;
V, - 06’em Bostory;

(%) )
V, - 3araibHuii 06'€M IPOAYKTY.

BumiproBaHHA O; Ta Py HA€ 3MOry pospaxysa-

TH MOPHUCTICTb CUPOBUHH (7):

n=1-£¢ )

Pi

Jlia cniBBiHOLIEHHSI OTPHMMAaHMUX 3Ha4veHb 3a
MNOPUCTICTIO B KabayKax KiJIbKiCTb MOBITPS BU-
3HayaJIM METO/JIOM 3BOPOTHOIrO XOJIOAWJIbHUKA
[7], Ak 3acHOBaHO Ha BUMipi 06’e€My LijOro
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spaska (V, ) i noapi6HeHoro 3paska (V()p). Bu-

JaJieHHsI ra3iB 3 OBOYIB BeeThbCHd LIJISIXOM BiJ-
FOHKHU 3a JJ0IIOMOT' 00 3BOPOTHOI'0 X0JIOAUJIbHU-
Ka. Po3paxyHok BezeTbcs 3a (8):

V=V, -V, . 8)

Y

BMicT 3arasbHOI, BiJIbHOI Ta 3B’s3aHOI BOJIOTH
IJIOAIB i OBOYiB BH3HA4YaJ/Id 3a BiIOMMMU METO-
Jukamu [13, 14, 15].

JlaHi 3a BMicTOM 3ara/ibHoi, BiJIbHOI Ta 3B’s13aHO1
BOJIOTY KabayKa pi3HUX COPTiB HaBeZeHO Ha pu-
CYHKY.

3 JlaHUX PUCYHKY BH/IHO, 1110 cepes 06paHUX CO-
pPTiB Kabayka HaWOIJbIIMMH 3HAYEHHSIMH BMic-
Ty BIJIBHOI BOJIOTM XapaKTepusyeTbcs [aligama-
Ka, fjaJi uayTh coptu Akpobart, [Ipectmx Ta Ac-
nipanT. COpUATIMBUM [IJI1 BUDOOHMITBA LlyKa-
TiB CJ1i/I BBOXKaTHU COPT Kabauka YakJyH, TOMy
110 BiH Ma€ 3HAYHY KiJIbKICTb 3B’13aHOI BOJIOTH,
TOMY MpPOCOYYBaHHS LYKPOBUM CHUPOIIOM Oyne
Bi/I0OyBaTHUCSA MOBIJIBHUM NPOLIECOM BHUOIpKOBOI
audysii [16].

[li 3Ha4YeHHA TaK0X BUKOPHUCTOBYBAJIA IIPU PO3-
paxyHKax p,; 3a (1). llpu pux po3paxyHkKax Ta-

KO 6ysi0 BUKopucTaHo 3HadenHs o, =1400

KI /M3, ike OTPUMaHO 3 JIiTepaTypHUX JaHux [17,
18].

®i3u4Hy I'yCTUHY CUPOBHMHU BHU3HAYaJIU OMKCA-
HUM BHIlle MeTo/[0M. [lopUCTiCTb CUPOBHUHU BU-
3HaYyaJI1 3a yTOYHeHow popmyJioro 3aMicTb ¢o-
pmynu (7).

3Ha4eHHA p,, PO3PAxXOByBaIM 33 (1). Bigsna-

YHMO, L]0 MMOPUCTICTh € HENPSAMUM OKAa3HUKOM
NPUCYTHOCTI NOBITPS B 0Bovax. Tomy 6yJ10 nopi-
BHAHO pe3y/IbTaTH PO3PaxyHKiB Besuuunu 1/ 3
NPSAMUMHA BUMIpPIOBAaHHSMM KIiJIBKOCTI TMOBITPSA
METOZIOM 3BOPOTHOIO XOJIOAWUJIbHUKA, OIUCa-
HUM y npaui [7].

Pe3ysbTaTh BUMIpIOBaHb i pO3paxyHKiB HaBe-
JIeHO B TaOJIMLI.

3 AaHUX TabaMLi BUJHO, L0 iCTUHHA TyCTHMHA
KabauKiB JJaHUX 3pa3KiB JIeXXUTb y Mexkax 1180...
1550 kr/m3, ¢piznyHa - 930... 1010 kr/m3, nopuc-
Tictb - 9,73.. 13,15 %. IcTuHHa ryctrvHa obpa-
HUX Kaba4KiB 3 BOJIOTOI0 JIEXKUTh Y Mexkax 1050...
1140 xr/m3.

3024



Traektoria Nauki = Path of Science. 2077. Vol. 3, No 8 ISSN 2413-9009
100,0
90,0
80,0
X 70,0
E 60,0
g )
8 500
=]
s 40,0
&
& 300
<
= 20,0
10,0
0,0 1 1 1 J
1 2 3 4 5
W BinbHa Boslora M 3B'A3aHa Bosiora Coptu
PucyHok - BonoroBmicTt kabaukiB pisHUX CoOpTiB
(1 - Yaknyn, 2 - AcnipahnT; 3 - MpecTtux, 4 — Akpo6art, 5 - [aiigamaka).
Tabnuusa - ['ycTMHa Ta NOPUCTICTb KabayKiB pi3HNUX COPTIB
[cTvHHa .
. . IcTiHHA [Topucrictb :
T'yCTHHA CyXOi dizuyHa [lopucrictb
Copt IyCTHUHA 3 (MeTomoM
. peYOBUHU TyCTHHA, (po3paxoBaHO
KabauKiB ' BOJIOTOI0, 3BOPOTHOTO
(nopouxy), kr/m3-10° kr/m3-103 XOJIOAUJIBHUKY ), % 3a(7)), %
Kr/m3-10-3 A )70
YakiyH 1,35+0,15 1,01+0,12 1,14+0,13 9,73+0,20 7,25%0,10
AcnipaHT 1,18+0,14 0,96%0,10 1,06+0,12 11,03+0,25 9,30+0,11
[IpecTmx 1,35+0,15 0,95+0,10 1,06+0,12 12,45+0,325 10,80+0,12
Akpobat 1,47+0,16 0,96x0,11 1,08+0,11 12,11+0,30 10,95+0,12
["angamaka 1,55%0,16 0,93+0,10 1,05%0,12 13,15+0,35 11,50+0,13
BUCHOBKHU BOJIOTH B HUX, TOMY L0 I'YCTHHA Bi/JIbHOI i 3B'd-

[ligBoAsTYM MiICYMOK aHasi3y AOCJiKeHb Qi3u-
YHUX BJIACTUBOCTEMN KabayKiB Pi3HUX COPTIB He-
06Xi/IHO Bi/I3HAYMTH, LI[0 NIOPHUCTICTh, pi3WyHA Ta
iCTUHHA TyCTHMHA TiCHO NOB’SI3aHi MiX c060}10.
PekoMeHZI0BaHO, pO3I/IALAIYMA 3aJIEXKHICTD ic-
THUHHOI I'YCTMHU OBOYiB BiJl BOJIOTOBMICTY, Bpa-
XOBYBaTH CHiBBi/HOLIEHHS 3B’1I3aHOI Ta BiJIbHOI
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Section “Technics”

AHoTauia. MeTtoto cTaTTi € po3pobka iHhopMmaLiiHOro 3abesneyeHHss aBTOMAaTU30BaHOI
CUCTEMW MOHITOPUHTY CTaHy NPOMUCNOBOI 6€3NeKN ra3oTPaHCMOPTHOI CUCTEMM Y pamKax
CUCTEMM ynpaBfiiHHA 6e3nekolo npaui, Ika AacTb MOX/MBICTb CBOEYACHO i 06'€KTUBHO
BUABNATM HECNpUATAMBI aBapiiiHi puauku (HebGe3neyHi MoAil) Ta BXWUTU HEOOXigHI
KOHKPETHi 3aX0AM LL0A0 iXHbOr0 YCYHEHHs i 6E3NeYHO eKCnyaTyBaTu ra3oTpPaHCMOPTHY
cuctemy. [loBefeHo, WO B OCHOBI iH(hOpMaLiNHOrO 3abe3neyeHHsi aBTOMATW30BaHOI
CUCTEMW MOHITOPUHIY CTaHy NPOMMCNOBOI 6€3NeKu ra3oTpaHCMOPTHOI CUCTEMU NIEXMTD
METO/MKa, fiKa BKJIIOYaE Taki OCHOBHI npouesypy, K: ineHTudikyBaHHs Hebe3nek; sikicHe
Ta KifbKiCHE OLIHIOBAHHA  aBapiiHUX  PU3MKIB; BCTAHOBNEHHS  HeAOMyCTUMMX
(HENPUIAHATHUX) PU3NKIB Ta BHECEHHS TX A0 iHpOpMaLjiiiHOl 6a3n (peecTpy) HeaoNyCTUMUX
pU3UKiB 06'€KTIB ra30TPaHCMOPTHOI CUCTEMMU; KOMMNJIEKCHE OLIiHIOBaHHSA Ta nacnopTum3auito
CTaHy MpOMUCNOBOI 6e3nekn 06'€KTIB ra3oTPaHCMOPTHOI CUCTEMM; BU3HAUYEHHS JiEBUX
KOHKPETHUX  (epeKTUBHMX,  Pe3yNbTaTUBHWX)  3aXOAiB  YMPaBMiHHA  pU3UKaMM.
MepcnekTUBOK MOAANbWMX AOCAIMKEHb Y [JAHOMY HanpsMi € po3pobneHHs Ta
BMNPOBA[)KEHHA aBTOMATM30BaHOI CUCTEMM MOHITOPUHIY CTaHy NPOMUCNOBOI 6e3neKku Ha
06'eKTax ra3oTPaHCMOPTHOI CUCTEMM HA OCHOBI Pe3yNbTaTiB AOCNILKEHHS (MOAAHOro
iHhopMaLliitHoro 3a6e3neyeHHs).

KnioyoBi cnoBa: rasoTpaHcrnopTHa CUCTeMa; NpoMucnoBa 6Geaneka; aBapiiiHi pU3UKK;
MOHITOPUHT; aBTOMAaTU30BaHa CUCTEMa; iHhopMaLjiiiHe 3a6e3neyeHHs.

Abstract. The purpose of the article is to developing the information security of the
automated system for monitoring the state of industrial safety of the gas transportation
system within the framework of the safety management system, which will enable timely and
objective detection of adverse accident hazards (hazardous events) and taking the
necessary specific measures to eliminate them and operate the gas transport system safely.
It is proved that the basis of the information provision of the automated system for
monitoring the state of the industrial safety of the gas transmission system is a
methodology that includes the following basic procedures: identifying hazards; qualitative
and guantitative assessment of emergencies; establishing of unacceptable (unallowable)
risks and their introduction to the information base (register) of unacceptable risks of
objects of the gas transportation system; comprehensive assessment and certification of
the state of industrial safety of objects of the gas transportation system; identification of
effective, productive (efficient) risk management measures. The prospect of further research
in this area is the development and implementation of an automated system for monitoring
the state of industrial safety of the objects of the gas transmission system based on the
results of the research (of the submitted information provision).

Keywords: gas transportation system; industrial safety; emergency risks; monitoring;
automated system; information provision.
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BCTYN

Burigxe reoIoJIiTUYHE Ta €KOHOMIKO-
reorpadivyHe noJioXkeHHs1 YKpaiHU Ha OCHOBHUX
LIJIAXaxX TPAH3UTY IPUPOSHOTrO rasy Bij ra3oBU-
Jlo6yBHUX perioHiB Pocii i/a6o LlenTpasnbHoi A3ii
Jlo KpaiH €Bponeiicbkoro Cor3y i MoagoBu, Te-
XHIKO-eKOHOMIYHI IlepeBaru po3BUTKY HasABHOI
Ji10401I ra3oTpPaHCIOPTHOI CUCTEMH, IIOPIBHAHO 3
06xiiHUMM TmpoekTaMu Pocii (razompoBogu
«Typenbkui notik», «[liBHIiYHUN NOTIK-1» 1 «Ili-
BHIYHHU MOTIK-2»), al0Th YKpaiHi MOXK/IHBICTb
[1,2,3]:

1) BigirpaBaTH KJIIOYOBY pOJIb Y MiXKHapOZAHIN
CUCTEMI TPAHCIOPTYBAaHHA ra3y Ha OCHOBI 3a-
6e3neyeHHs1 HAZJiMHOTO TPAaH3UTY NPUPOJHOIO
rasy, OCKiJIbKM BCi ra3onpoBoAu YKpaiHU Ipo-
XOZATB IO CyIli, 10 CIIPUSIE ONIePaTUBHOMY JiOC-
TYNy TEXHOJIOTIYHMUX CJAYK0 [0 OyJb-fKOI 4Yac-
TUHU Ta30TPAHCIIOPTHOI CUCTEMHU [JI1 BUKO-
HaHHS aBapilHUX pOGIT 3 rapaHTyBaHHs Oe3Ie-
KM 4Y{ Crenjagi3oBaHUM Cayxb6aM 3 JiKBiJanii
aBapii (Hebe3nmeuyHUX MOAIM) Ta ix HACAIAKIB Ha
06’eKTax ra30TPaHCIOPTHOI CUCTEMU;

2) cnpusTH NPUCKOPEHHIO ii iHTerpariii B €Bpo-
NeNCbKUM Ta CBITOBUM €KOHOMIYHMM MPOCTip Ha

OCHOBI MDXXKHApOJHOTO €KOHOMIYHOro Ta IIO0JIi-
TUYHOTO CIiBPOOITHUIITBA;

3) 3AiMCHIOBATH CYTTEBUM BIJIMB Ha KOHKYpEH-
LiI0 32 peCcypCcyd Ha 30BHIlIHIX eHepreTUYHUX
PHHKaxX TOLLO.

Bapto 3ayBaxuTy, [IAT «YkpTpaHcras» nocriu-
HO i CUCTEMHO NpaLlOE€ HaJ, OHOBJIEHHAM Ia3oT-
paHcnopTHOI iHPPaCTPYKTYpH, 30KpeMa NpoTH-
rom 2014-2017 pp. y 11 pasiB 36i1bmuB ¢iHaH-
CyBaHH{ Ha OY/iBHUIITBO i pEKOHCTPYKILit0o, MO-
JlepHi3alilo Ta TeXHiYHy NiITPUMKY 06 €KTIB ra-
30TpaHCNOpPTHOI cucTeMH YKpaiHu [4]. BogHo-
yac ra3oTpaHCIOpPTHA cucTeMa Ykpainu (puc. 1)
xXapakTepusyeTbce [1, 5, 6]:

1) BHCOKHMM piBHEM MopayibHOI Ta (i3uyHOI
3HOIIIEHOCTiI TEXHOJIOTiYHOro OO0JIafHaHHS Ta
YCTaTKyBaHHS;

2) HU3bKOKW eQpEeKTUBHICTIO po60TU (HU3bKUHI
KoeiLlieHT KOPUCHOI A1ii) ra3onepekayyBaJbHUX
arperaTiB KOMIIPeCOPHHX CTaHI|iM, 10 3yMOB-
JIIOE JIOCUTb 3HAa4Hi BHUPOOHUYO-TEXHOJIOTIYHI
BUTpATU rasy JJjs NOTped MOoro TpaHCHOPTY-

BaHHS TOIIIO.

PucyHok 1 - l'azoTpaHcnopTHa cucTeMa YKpaiHU 3/jaTHa 3a0€3Me4YUTH TPAaHCIIOPTYBAHHS ra3y /0 3a-
XiJIHOT0 KOP/AOHY YKpaiHU B Aiana30Hi KosiMBaHHA A0 250 MJIH. Ky6. M Ha 100y [2]

EdexTuBHe ymnpaBJiiHHS NPOMMCIOBOIO Ge3rne-
KOI0 Ha 00’€KTaxX ra3oTpaHCIOPTHOI CUCTEMM B
cucteMi «iHdopMaliiss - pecypc — 4ac — MOXKJIH-
BOCTi (3arpo3u)» HeMOXJIMBe 0Oe3 3/iHCHEeHHS
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noctiiHoro (e$peKTHBHOIO, pPe3yJIbTAaTHBHOIO)
MOHiTOpUHTY ii cTany [7, 8].

AHauti3 ocTaHHIX JoCTiaKeHb i my6JtiKanii cBij-
YUTH NPO Te€, IJ0 BArOMUK HAYKOBO-NPAKTUYHUH
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BHECOK Y BUPIillIeHHS1 OKpeMHUX NPOOJIEMHUX MH-
TaHb (acnekTiB) y cdepi mpoMHUC/IOBOI Ge3neKu
Ha 00’€KTax ra3oTPaHCHOPTHOI CUCTEMU 3POOU-
Ju Taki HaykoBLji, sk 0. M. I'epacumenko [7],
JL.T. T'opanb [10], C.B. Aynac [9], JI. O. MuTbkO
[11],JI. B. F03eBuy [12] Ta iH.

Pa3om 3 TUM 3’cOBaHO, 1110 KJIOYOBI IPUKIaJHI
aCIIeKTHU Yy paMKaX CUCTEeMU YIIPaBJiHHA [IPOMHU-
CJIOBOIO 6e3MeKOI0 Ha 06’€KTaxX ra3oTpPaHCIOPT-
HOI CUCTEMU PEeryJrTbCd BUMOIaMU 3aKOHO-
JlaBYUX, HOPMATUBHO-NIPABOBUX aKTiB Ta HOp-
MaTHUBHHUX [IOKYMEHTIB, YUHHUX B Mexax [IAT
«YkpTpaHcras» [13], 3okpema IloctanoBow Ha-
L[iOHaJIbHOI KOMIcii, 1110 3/[iINCHIOE Jiep>KaBHe pe-
TyJIIOBaHHS ¥ cdepax eHepreTUKU Ta KOMYHa-
JbHUX nocayr «[Ipo 3aTBep»KeHHS KOJEKCYy ra-
30TpaHcnopTHoi cucrtemu» Big 30.09.2015 p.
Ne 2493 [14], HakazoMm MiHicTepcTBa eHepreTu-
KU Ta BYTiJIbHOI POMUCIOBOCTI YKpaiHu «IIpo
3aTrBepMxeHHs [IpaBun Oe3neku cucrteM raso-
nocradyaHHsa» Big 15.05.2015 Ne 285 [15], Haka-
30M MiHicTepcTBa €HepreTUKU Ta BYIIJIbHOI
npoMucaoBOCTI YKpaiHu «IIpo 3aTBepKeHHs
[lopsiiKy TexHiYHOTro OrJsify, 0OCTeXeHHs, OlLii-
HKU Ta NacrnopTy3alil TeXHIYHOr0 CTaHy, 3/iMcC-
HEHHS 3aN00DKHUX 3ax0/iB /Jis1 6e3aBapiliHOro

€KCIIJIYaTyBaHHA CUCTEM TIa30I0CTa4YaHHA» Biﬂ
24.10.2011 Ne 640 [16].

BozgHouac, Ak cBifyaThb pe3yJibTaTU aHaJi3y Ji-
TepaTypHHUX JpKepeJl Ta IPaKTUYHUX MaTepiasiB
3a npo6J1eMolo, icCHye 06’€KTMBHA HEOOXiAHICTb
JOCJII/DKeHHH, aKTYa/IbHICTb Ta NPpaKTU4YHA 3Ha-
YyIIiCTb TaKMUX INHUTaHb, K PO3POOJIEHHA Ta
BIIPOBa/PKEHHS1 aBTOMATU30BaHOI CUCTEMHU MO-
HITOPUHIY CTaHy NPOMHUCJIOBOI 6e3MeKHd Ha
06’eKTax ra30TPaHCIOPTHOI CHCTEMHU Ha OCHOBI
iHpopMaLiliHOoro 3abe3neyeHHs (MiATPUMKH).

Tomy memoro cmammi € po3pobka iHdopmaniii-
HOTO 3abe3ne4yeHHs] aBTOMAaTU30BaHOI CUCTEMHU
MOHITOPUHIY CTaHy MPOMMCJIOBOI 6Ge3neKu ra-
30TPAHCIIOPTHOI CUCTEMM Yy paMKax CHUCTEMHU
yIpaBJ/iHHSA 6€3MeKo0 npalli, 1Ka AacTb MOXJIU-
BiCTb CBOEYACHO i OG’€EKTMBHO BUSABJATH He-
CIpUATAUBI aBapiliHi pU3UKU (Hebe3meuHi Mmo-
Jil) Ta BXXUTHU HeOOXiZiHi KOHKPEeTHi 3aX04u 1110-
J10 IXHbOT'0 YCyHEeHHS i 6e3Me4HO eKCIIyaTyBaTH
ra3oTpaHCIOPTHY CUCTEMY.

PE3YJIbTATU AOCNIIKEHHA

3 oryisifly Ha 1ie, pyXar4uch y HanpsiMmi chopmy-
JIbOBAaHOI MeTH, HeOoOXiJHO 3a3HAYUTH, 10 Mif
NPOMUCIOBOI0 OE3MEKOI0 CJIijJ po3yMiTH be3me-
Ky BiJj HElaCHUX BUIMAJKiB, aBapiil (Hebe3mney-
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HUX TOJIiH) Ta IX HACAiAKIB HA BiAMOBIJHUX BU-
pPOOHUYMX 06’€KTAX, 110 3a0€e3Me4y€EThbCS CUCTe-
MOI0 IIPaBOBHUX, COLiaJIbHO-eKOHOMIYHUX, iHO-
pPMal[iiHHUX Ta OpraHi3aliiHO-TeXHIYHUX 3axo0-
niB [17].

[lopsg 3 TuMm, C. JlyHac [9] akueHTye yBary Ha
TOMY, L0 CbOTOJHI ra30TpaHCIOPTHA CHUCTeMa
YKpaiHu nepebyBae Ha CTajlii BUUeplaHHsA rpa-
HUYHOTO (JAOMYCTUMOT0) TEPMiHY eKCITyaTallii.
Taka cuTyanis noTpebye npoBesieHHs KOMILJIEK-
CHOI iarHOCTUKHY TEXHIYHOI'0 CTaHy Ta [IEBHOI'0O
(BU3HAuYEeHOrO0) nepeJiiky oprasisaljinHo-
TEXHIYHUX 3aXOJliB 3 TapaHTyYBaHHS Oe3INeKY,
30KpeMa KOMILJIEKCHOI MOJepHi3aliil ra3oHacoc-
HUX CTaHLiM i3 3amiHO arperariB. TyT BapTo
TaKO0X BIAMITUTH, 110 BOKJIUBUM [JI FApaHTY-
BaHHA 06e3neKH Mpallol0YuX € MOHITOPUHT, KOH-
TpoJib (omnepe/iHii, MOTOYHUM, 3aBepIIa/IbHUN )
Ta iHpopMaliiHa MiATPUMKA CUCTEMU YIPaB-
JIIHHSA TIPOMHCJIOBOI0 6€3MeKO0l0 ra3oTpaHCHop-
THOI CUCTEMHM 3 METOIO 3a0e3neYyeHHs i BiAnoBi-
JIHOCTI i cepTudikaii 3rigHo 3 BuMoramu OHSAS
18001 Towo [8, 18, 19, 20]. HexTyBaHHs HOpMa-
MU Oe3NeKu PU BUKOPUCTAHHI ra3y Moe Mpu-
3BeCTH [0 IeBHOI Tpare/ii, BHACAIL0K AKOI MO-
KYTb MOCTPAXKAATHA He JIULIe NPaLIodi B ra3o-
Bill cdepi, a ¥ crokvBadi 6JIAKMTHOIO MaJiMBa
(mizmpreMcTBa, HacesieHHs) [9].

KpiM 1jporo, BU3Ha4a/IbHUMH LJIIMU PEKOHCT-
pyKUil YKpaiHCbKOI ra30TPaHCIOPTHOI CUCTEMU
NOBMHHI 6yTH opieHTOBaHi Ha [10]:

1) 3abe3mneyeHHs nepcreKTUBHUX OTOKIB;

2) ¢opMyBaHHS ePeKTUBHOI CUCTEMH TPAHCIO-
pTyBaHHA rasy (B TOMy 4MCJ/Ii eHepro3bepekeH-
Hs);

3) 3ab6e3neyeHHs1 BHCOKOrO PiBHSA HaJiMHOCTI
TPaHCIIOPTYBaHHA rasy;

4) rapaHTyBaHHs €KOJIOTi4YHOI i TexHiuHOiI 6e3-
IIeKH TPAHCIIOPTYBAaHHA rasy.

3 ypaxyBaHHAM L1bOI0, pe3y/IbTATH aHaJli3y Hay-
KOBOI mpalli akaZieMika YkpaiHcbKoi HadToraso-
Boi akazeMii 0. M. 'epacumenka [7] maroTb Mo-
KJIMBICTb CTBEP/KYBATH, 1110 METOAYKA MOHITO-
PUHTY CTaHy MPOMUCJIO0BOI 6e3MeKU ra3oTpaHCc-
IIOPTHOI CUCTEMU YKpAIHU BK/IXOYAE TaKi OCHOB-
Hi mpoueaypu (eTanu):

1) inenTHdiKyBaHHS HeOE3IEK;

2) sIKicHe OIiHIOBAHHSI aBapiMHUX PU3HKIB;

3) kisibKicHe OLliHIOBaHHS aBapitHUX PU3UKIB;

4) BCTAHOBJIEHHSl HEJOMyCTUMHX PU3UKIB Ta
BHeCeHHs ix A0 iHdopMariiiHoi 6a3u (peecTpy)
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HeJJONYCTUMUX  (HENMPUHHATHHUX)  PHU3UKIB

06’€KTiB ra30TPaHCNOPTHOI CUCTEMU;

5) KOMILJIEKCHE OLiHIOBAaHHS Ta MaclOpPTHU3ALiI0
CTaHy NPOMUCJIOBOI 6e31eKU 00’€EKTIB ra3oTpaH-
CIIOPTHOI CUCTEMU;

6) BU3HAUYE€HHS1 AiEBUX KOHKPETHHUX (epeKTHuB-
HUX, pe3y/JIbTaTUBHHX) IPaBOBUX, COLiaJIbHO-
eKOHOMIYHUX, iHpOopMaLiliHUX Ta opraHisanii-
HO-T€XHIYHUX 3aXOJiB YIpaBJIIHHA PU3UKAMHY,
iepapxisl 3HMKEHHS PU3UKIB (YCYHEHHSI pU3HUKIB,

HUMHU 3acob6aMM, O6JIOKyBaHHSI PU3MKIB aJiMiHic-
TPaTUBHHUMU 3aCO6aMU TOILO).

BapTo 3ayBaKWTH, 110 MACHOPTU3ALil0 CTaHY
IPOMMCJIOBOI 6e3neKu 00’€EKTIB ra30TpPaHCIOPT-
HOI CUCTEMM JOLIJIBHO IIPOBOJUTH Y PEXKUMI pe-
aJIbHOTO Yacy (mic/isl mepeBipKU, pEMOHTY, PEKO-
HCTPYKLil TOLO0) LLIAXOM  MepioJAUYHOro
KOMIT FOTEPHOI'0 MOHITOPUHIY Ha OCHOBI 3aHe-
CeHHSl TOHOBJIEHMX (QaKTUYHUX [OKa3HHUKIB
IPOMMCJIOBOI 6e3MeKH 10 KapTH Hebe3nekK i pu-

3aMiHa HENPUHAHATHUX PU3NKIB HA [PUHHSTHI, 3MKIB OO'€KTIB Ta30TPAHCIOPTHOI CHUCTEMHU
6/0KyBaHHs i HeWTpanisalis pusukis Texmiy-  (PUC-2).
(00’ eKT razoTpaHCIOPTHOL CHCTEMH
00 exT HeDesmerH
OmepaTop raz0TpaHCcIOPTHOT CHCTEMH
CrpvETypHER migpozain ((iaid) razoTpasciopTEO] CHCTEMH
JaTa mepeEipEH: - 201 p.
JlaTa cTEOpEHHET HOBO] K3pTH: - 201 p.
JaTa cTEOpEHHET apXIEHO] KapTH: - 201 p.
Opras Baraagy
| APXIB | | C®OPMVYBATH | | BHJATMTH | | OBUHCTHTH || 3SEPEFTH || BHXIT |
________ I ————— e — it b S e —————————— e
OrniHea pHSHEY BHHFEHEHHA ABaPIH
DaoEipHICTE Basmicts
EHHHFHEHHE HECTITEE AFapitiem
Hopuaraesre aE apiEEo aE apiiEoi PESHE darTHOHE
mapaMerp Jeepemo CHTYami o CHTYamil 00 | HOpMaTHEHOTO | SHATeHHA
Ne | (mogasmix) | iEdopmamii | HopMaTHEEOMY | EOpPMATEEEOMY TIOECRSEIES aEapifEoT
3'm piEHA (BHyTpimEe, | DOEISEEEY TIOH2THENY TPOMECTIOED] PHSHEY
NpOMPCIOEC] | SOBHIIIHE) IPOMECTOE0] OPCMECTOEO GesmerH Rea
Sesmexn fesneny Ha Gesmerm Ha oS exTa'TC {bamx)
ofem ['TC oS exTi I'TC Ru=PxF
F 3 (GaT)
(GaT) (GaT)
a b c d e f z
1.
2.
- CyECy TIETRIFL 10 TS HITIHHET 3 B PIFHET PIHEHE
e e TR, i
Ha neeroMy o0 exTil TC
- [TpeeTATHET A EQ PIFTEFET PRISHE iy
= 23 -
Ha meeHoMy 00 exTi TC Rpg = TRy%2/3
- Cy By TR (ha KTHGEHE 4 B2 PIFHEE PHSHE
. — 2 Rr
Ha megHoMy 00 exTi TC
- Pieese qocATHeHHEAMeTH Y cfepl npomucIoeoi Gesmesn ¥
BHCHOBOK:
1. Crannpoumcaosoi §esmers — HOPMATHEEH, HeHOPMATHEHEE
2 Bmzmauem a ETHYH QB3PI PISHEN — O HEAHATH, HeOpHAHATEL
3. CyEy TrEeEt ha ETHYET 2 Bap T PETSHE — P HEEATHITE, HeTIP FETETTHEET, BITE0 CHEH, o HoBHE
4. @arTHUH B3 PIITH PHHEN BEHIHATH — MOEHICTH, He MIOEHICTED
PucyHok 2 - KapTa He6eanek Ta pusnKiB 06'ekTa ra3oTpaHCnopTHoI cuctemu [7, 8]
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3axoau (mpaBoBi, coliaJibHO-eKOHOMIiYHi, opra-
Hi3aLilHO-TEXHIYHI TOL0) yIpaBJiHHS pU3UKa-
MU IJIaHYIOTbCA, OPraHi30BYIOTbCA Ta peaisdy-

I0ThCS1 3a/IeXKHO Bij (BiAmoBigHO 70) BHU3Haye-
HOTO PiBHA Ta SIKiCHOI OI[iHKY pU3UKY (TabJ. 1).

Tabnuusa 1 - BUaHaueHHs 3axofiB ynpaBniHHA pusukamu [7]

dakTUyHe 3Ha4YeHHH
aBapiiiHoro pusuky, R . .
P p Y _FA AkicHa oriHKa :
CTYIIHD PH3HKY 3axou ynpaBJiHHS pU3UKaMHU
y 6aax (piBens) /
KaTeropid
R =9 Jyxe Benvkui | HenpuitHATHUE | O6’€KT He MOXKHa eKcIlyaTyBaTH. HeobxizjHO
FA / Kareropia F |+ 3HU3WTHU PU3HUK JI0 NPUHHATHOTO.
OG’eKT He MOXKHA eKCITYaTyBaTH y MPOEKTHUX
o pexuMax. Y pasi HeMOKJIUBOCTI 3yIIMHKHU CJIiJL
6<R 9 Besnukuii / . . .
S Rep < KaTeropis E HenpuiHATHUM | BXKUTH 3aX0/1iB LI[0/I0 3HIKEHHS PU3UKY (po6oTa Ha
p MOHKEHUX MTapaMeTpax TOII0) 3 MOAAJIbILIO0
PEKOHCTPYKIIELO.
CepenHii N N Po3po6uTH Ta 34iiCHUTU KOMIIeHCaLliliHi 3axoqu
3<RpA<6 PEAHI¥ / [IpuiHATHUH P A 4 A
Karteropis D JUU1sl SMEHIIIEHHS PU3UKY.
Husbkuit . . Bx/1toueHHs [0 IUIaHIB IOTOYHUX PEMOHTIB
1<Rep<3 1/ BizHOCHUIA + i A P '
Kareropis C 34iMCHEHHA KOHTPOJIIO
HesnayHuu . o HeMae Heo6XiIHOCTI Y OYIb-IKUX 101aTKOBUX
O0<Rp =1 ui / BisHOCHUi A yoyA AoA
Kareropis B 3axoJax
HesHayHuu . HeMae HeoOXiIHOCTI Y Oy Ib-IKUX 101aTKOBUX
Rea=0 M /| oo A yOyA AOA
Kareropia A 3axoax

Bepyuu 0 yBarv HaBe/ieHe BUlIle, JJOLJIbHO 3a-
3HAYMTH, 1110 AaBTOMATH30BaHA CUCTEMa MOHITO-
PHHTY CTaHY MPOMMCJIOBOI Ge3MeKH ra3oTpaHC-
NOPTHOI CUCTEMH MOKJIMKAaHAa BUKOHYBAaTH TaKi
byHkil [6, 8]:

1) dopMyBaHHA CTPYKTypH Ta KjacudikaTopiB
06’€KTiB ra30TPaHCNOPTHOI CUCTEMU;

2) aBTOMaTM30BaHe BBeJleHHA (QaKTUYHUX Ma-
paMeTpiB B peaJIbHOMY 4aci aBapiMHUX PU3MUKIB
Ha 00’€KTaX ra30TPaHCIOPTHOI CUCTEMH;

3) aBTOMaTH4YHe CTBOPEHHS KapT HAaCTaHHA MO-
KJIMBUX HeOe3NeK Ta aBapiMHMX PU3UKIB Ha
06’eKTax ra30TPaHCIOPTHOI CUCTEMU;

4) aBTOMaTH4YHEe BU3HAYEHHS THUX 00’€KTIB raso-
TPAHCIOPTHOI CUCTEMU, AKUM NPUTAMaHHI He-
NPUUHATHI aBapifiHi pU3UKY;

4) npoBe/ileHHs aHaJli3y PU3MKIB, a TaKOX iX Mo-
PIBHSIHHA 3@ 3aIMTaMU KOPUCTYBayiB;

5) niaHyBaHHSI Ta KOHTPOJIb MPOLECY AOTPHU-
MaHHS 3aX0/[iB CTOCOBHO CKOPOY€eHHS1 (3HMKeH-
Hsl) aBapilHUX PU3HUKIB Ha 00 €KTaX ra3oTpaHC-
IIOPTHOI CUCTEMH TOLLIO.

[Topsiz; 3 TUM BCTaHOBJIEHO, 1[0 ABTOMATH30BaHA
CUCTEMAa MOHITOPUHIY CTaHy MPOMHUCJIOBOI 6e3-
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NeKy /103BOJISIE BUPILIUTH psiji MPo6JeM, cepes
SIKUX BU3HavaJlbHe Miclie nocizjawTs [6, 7, 8, 20]:

1) npo6sieMu ePpeKTUBHOCTI KOHTPOJIIO, OCKiJIb-
KU BUKOPHUCTAHHS HaJCy4aCHHUX MEeTOJiB KOHT-
pOJII0 CTaHy MPOMHC/I0BOI 6e3neKr 06’€KTIB ra-
30TPaHCIIOPTHOI CUCTEMU J03BOJIUTh HE TiJIbKU
NPOBECTH OO'EKTHUBHY OLIHKY CTaHy Oe3IeKHy,
aJjie i He BpaxOBYBATH IIPpU LIbOMY piBeHb KBaJli-
dikarlii BUKOHaBIIiB;

2) mpobJsieMH ympaBJ/iiHHS, 10 Iepef6aqyaroThb
BUKOPHUCTAHHS CUCTEMHOTI0 MiZX0AY /0 IMpoLecy
yIpaBJ/iHHS IPOMUCIOBOIO 6e3IEKOIO;

3) npobJieMH JOTPUMaHHS KPUTEPIiB OL[iHKH, 60
JIVIIIEe JIOCTOBIPHO OILiiHEHI fAKiCHI Ta KiJbKicHI
napaMmeTpu (MMOKa3HUKHM) CTaHy MPOMHCIOBO]
6e3neKky O00’€EKTIB Tra30TPaHCIOPTHOI CUCTEMU
3abe3neyaTb eQPEeKTUBHUM pe3ysabTaT L[0J0
yIpaBJiHHS pU3UKAMU;

4) npo6sieMd TNpoLecy BeJleHHS MOHITOPUHTY
CTaHy IPOMHUCJIOBOI 6e31eKu 06’€EKTIB ra3oTpaH-
CIIOPTHOI CUCTEMUY;

5) npo6semu iHdopMariiiHOl HATPUMKH, SAKi
XapaKTepU3ylTb CTYIiHb BifMNOBIAHOCTI i cep-
tudikauii 3rizHo 3 BuMoramu OHSAS 18001 [18]
TOLLO.
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BUCHOBKHU

PesysibTaTu fOCHiKeHHA LOBOJAATH, L0 B OC-
HOBIi iHpopMalliiHOrO 3ab6e3Mne4YeHHsI aBTOMAaTH-
30BaHOI CUCTEMH MOHITOPUHIY CTaHy IPOMMC-
JIOBOI 6e3neKu ra3oTpPaHCIOPTHOI CUCTEMHU Jie-
)KUTb METOJIMKA, fKa BKJIIOYAE TaKi OCHOBHI
npoleaypH, fK: ieHTUPiKyBaHHS Heb6e3nek;
sIKiCHe Ta KUIbKiCHe OI[iHIOBaHHSI aBapiHUX pU-
3UKIB; BCTAaHOBJIEHHS HEeJONYyCTUMUX (HENpHUU-
HATHUX) PU3UKIB Ta BHeCeHHs ix A0 iHdopMa-
LilHOI 6a3u (peecTpy) HeAONMYCTUMHUX PU3UKIB

MUCJIOBOI 6e3neKu O06'€KTIB ra3oTPaHCIOPTHOI
CUCTEMY; BU3HAYEHHA [I€BUX KOHKPETHHUX
(edeKTUBHUX, pe3y/ibTaTUBHUX) MPABOBUX, CO-
L[iaJIbHO-eKOHOMIYHUX, iHpopMaliiHUX Ta Op-
raHi3aliMHO-TeXHIYHUX 3aX0/iB YIIPaBJIiHHA PH-
3UKaMY, iepapxis 3HUKEHHS PU3HUKIB.

[lepcriekTuBOIO MOAANBUIMX JOCHIPKEHb y Ja-
HOMY HanpsiMi € po3po6JieHHS Ta BIPOBaJKeH-
HA aBTOMAaTU30BAaHOI CUCTEMHU MOHITOPUHTY
CTaHy IPOMUCJIOBOI Oe3MeKH Ha 00’ €KTax ra3oT-
PaHCIIOPTHOI CUCTEMU Ha OCHOBI pe3yJbTaTiB

06’€KTIB ra30TPAHCIOPTHOI CHCTEMH; KOMILIeK-  AOC/TipKeHH: (iHpopMaLiiHOro 3abe3neyeHHs).

CHe OLliH}OBaHHH Ta nacnoansaui}o CTaHy IIpo-
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