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Abstract. The purpose of the research is divided into two, sequential and related phases: a) devel-
opment and configuration of a comprehensive policy of optimization of the logistic business as an inte-
gral part of the anti-crisis measures, taking into account the domestic national specifics, sector specifics
of the transport industry in the current systemic political and macroeconomic crisis; b) considering the
importance of optimizing the information management of the logistic company (as an important com-
ponent within the framework of the developed anti-crisis optimization policy). The next goal of the
article is to develop a methodology for hybrid effective use of innovative technologies of Big Data and
Data Mining within the framework of adaptive logistic information system for logistic companies. Meth-
odology. Special attention is paid to optimization of information management of a logistic company (8th
and 9th stages within the framework of the above-mentioned policy of optimization of logistic business)
with the use of innovative technologies Big Data and Data Mining. Results. Taking into account the
negative influence of the global, national and sectoral factors of management, the authors, taking into
account the current political and macroeconomic crisis, offered a comprehensive policy of optimizing
logistic business (consisting of 9 detailed stages) as an integral part of the anti-crisis policy of the logistic
company. Taking into account the specialty chosen by the authors (Mathematical methods, models and
information technologies in the economy), within the framework of which scientific research is carried
out, special attention is paid to optimization of information management of a logistic company (8th and
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9th stages within the framework of the above-mentioned policy of optimization of logistic business) with
the use of innovative technologies Big Data and Data Mining. Practical meaning. The obtained results
are relevant and applicable not only for local logistic companies, but also for international applications
in the context of projected global macroeconomic and current national crisis phenomena. Prospects for
further research. The prospect of further practical use of the obtained results confirms that the above
results have already been used by the authors in designing an adaptive logistic information system for
domestic companies, and the manuscript of authors’ design decisions has already been submitted for
publication and review.

Keywords: anti-crisis policy, logistic company, optimization, data mining, big data.
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Anomauia. Mema docnidxcenHs. MeTa JaHOl CTaTTi OiIMTbCS Ha ABa, MOCTIAOBHUX i CyMisKHUX
eTany: a) po3podka Ta HAIAIITYBaHHS KOMILJIEKCHOI MOJITUKY OMTUMMi3allil JOTiCTUYHOrO Oi3Hecy sIK
HEBiJI’€MHOI YaCTMHM aHTUMKPU3O0BMX 3aXO[iB 3 ypaxyBaHHSM BITUM3HSHOI HalliOHAJIbHOI crienu@iku
TPAHCIIOPTHOI Taay3i B YMOBAaX Cy4YyaCHOI CUCTEMHOI MOJITMYHOI Ta MaKpOEKOHOMIYHOI Kpusu; 0)
PO3IJISIA, BaXKJIMBOCTI OMTUMI3allil ympaB/iHHS iHbOpMalli€lo JIOTICTUYHOI KOMIaHii (K BaskKJIMBOTO
KOMIIOHEHTa B paMKax po3po0JieHOI aHTUKPMU30BOI MOJITUKU ONTMMizallil). Memodonozia. OcobinBa
yBara MpUAUISIETbCS OMTMMI3alil iHGOpMaIlifHOrO MEeHEIKMEHTY JIOTICTMYHOI Kommadii (8-i1 i 9-u
eTanmy B paMKaxX BMUILE3TaJaHOl TOJITUKM OITMMIi3allil JIOTiCTMYHOrO Oi3Hecy) 3 BUKOPUCTAHHSIM
iHHOBamiMuux TexHojorin Big Data i Data Mining. Pesyismamu. B crarrti, 3 ypaxyBaHHSIM
HalliOHAIbHOI crenyndiky, rasyseBoi crelyndiky TPaHCHOPTHOI Taly3i Ta 3 ypaxXyBaHHSIM ITOTOYHOI
MOJTITUKO-MaKPOEKOHOMIYHOI KpM3M, BUKJA[EHI pe3yJabTaTu [OC/iIKeHb IIOAO0 pO3pPOOKM Ta
KOH(DIirypyBaHHS KOMIUIEKCHOI ITOJIITUKY OIITMMIi3allil IOriCTMYHOro 6i3Hecy, IK HeBiJ €MHOI CKJIaJ0BOI
aHTUKPU30BUX 3ax01iB. BpaxoBytoun o6paHy aBTopamu creliaabHicTb (MaTemMaTuuyHi MeToAM, MOAEI
Ta iHGOpPMaIliifHi TeXHOJIOTil B €KOHOMIlli), B paMKax $SIKOI 3[iMICHIOETbCS HAyKOBE MOCiIKEHHS,
ocobJiMBa yBara MPUAIISIETbCS ONMTUMI3allii iHbOPMAIIMHOTO MeHEIKMEHTY JIOTiCTMYHOI KOMITaHil
(VIII Ta IX eranmu B paMKax BMIIE3rafaHOl TMOJITUKM ONTMMI3allil JIOTICTUYHOTO O6i3Hecy) 3
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Krasnyuk M. T., Hrashchenko I. S., Kustarovskiy O. D., Krasniuk S. O. Methodology of effective application
of Big Data and Data Mining technologies as an important anti-crisis component of the complex policy of
logistic business optimization

BMKOPMCTAHHSIM iHHOBaIiTHMX TexHosorii Big Data i Data Mining. 3okpema, 1OC/TiI;KeHO TPaKTUIHUI
JIOCBi QYHKI[IOHAJIbHMX 3aBIaHb Ta aJITOPUTMiUHe 3a6e3neueHHs BUKOPUCTaHHs TexHoJiorii Big Data
ta Data Mining Mi>kHapOIHMMM JIOTiCTUUYHMMY KOMITaHisIMM, BU3HaUY€HO MPo6JIeMHi MMTaHHS Ta HalaHi
BiATOBiAHI pekoMeHpallil [AJjI BiTUM3HSHMX JIOTICTUUHMX KOMIaHilii. Po3pobsieHa MeTomosioris
CIIEHapHO-TiGpMAHOro edeKTUBHOTO BMKOpUCTaHHS TexHosorii Big Data Ta Data Mining B pamkax
afanTUBHOI JIOTiCTUYHOI iH(opMariiiiHoi cuctemu. Ilpakmuune 3nauenHs. OTpUMaHi pe3yjbTaTU €
aKTYyIbHMMM Ta NPUKIAAHMMM He TIiJbKY [JIS JIOKAJbHMX JIOTICTUUYHMX KOMITAHiM, ayse i [Jid
Mi>KHapOJTHOT'O 3aCTOCYBAaHHS B YMOBaX MMPOrHO30BaHMX IVIO0ATbHMX MAaKPOEKOHOMIUHMX Ta MIOTOYHUX
HaI[iOHIBHMX KPU30BUX SBUIL. [lepchekmusu nodanvuiux OocnidxiceHs. llepcriekTvBa MOmAIbIINX
pPO3pOOOK MiATBEPKYE, IO OAepykKaHi pe3yabTaTv OyAyTh BUKOPUCTAHBI aBTOpaMM IPU PO3POOIIi
aganTUBHOI JIOTiCTUYHOI iHPOPMALiIHOI CUCTEMU /I BiTUM3HSIHMX KOMIIAHIM, @ PYKOIIUC IMPOEKTHO-

KOHCTPYKTOPCHKMX pillleHb ByKe MOAAHO JJIS PO3IJILY Ta IyOJIiKarlii.

Kntouosi cnoea: aHTMKPKU30Ba IOJITHKA, JOTICTMYHA KOMIIaHisl, onTuMi3ailisi, data mining, big

data.

1. Introduction.

World logistics is one of the largest in-
dustries in the world, which includes transpor-
tation by land, air and sea transport. The share
of the transport market in world GDP is about
10%, which in the monetary equivalent is
about 4 trillion dollars (Myrovaia lohystyka:
poniatye, tendentsyy, statystyka). The logistics
industry is one of the fastest growing. Experts
say that in the near future, the growth of this
type of business will be influenced by the mar-
kets of China and India. The analysis of the lo-
gistic market has helped to determine that road
freight is the most popular logistic developed
in European countries.

No less in demand is also air transporta-
tion. More than 70% of all traffic between Asia
and Europe is carried by airplanes. Almost
90% of deliveries of goods are made by air
transport. An active growth of the global fleet
is expected by 2030, it will amount to almost
3,000 units. A slightly smaller share in the
global logistic business is maritime traffic. But
in terms of cargo tonnage, they surpass air and
road freight. By sea transport are usually trans-
ported cargoes and goods that have a long pe-
riod of term of realization. But global eco-
nomic crises are instantaneous, regular and un-
favorable across the entire industry (Krasnyuk
and Kustarovskiy, 2017c).

The analysis of the current international
practice of the subject area shows the follow-
ing global factors that have a significant and

permanent impact on the information manage-
ment of modern logistics 3PL. (Fauziah Abdul
Rahman et al., 2014):

- Excessive space of decisions and their
multidisciplinarity (when making managerial
decisions in the field of international logistics,
the number of varied input variables, their
combinations, and the corresponding variants
of complex and unbalanced scenarios grows);

- the emergence and improvement of in-
novative IT-technologies (which, in particular,
provide total opportunities for registration,
transmission, storage, processing and auto-
mated analysis of all logistic data, events and
conditions);

- comprehensive globalization, on-line
competition and the complexity of the market
structure of international multimodal logistic
services lead to new and increasing influence
of known factors of uncertainty and incom-
pleteness of logistic data, increase of “infor-
mational noise”;

- the growth of the dynamics of the fluc-
tuations of subjective and objective factors, the
increase in the proportion of anomalies in the
data, the change in the laws of their interaction,
the change in the significance of factors in the
already built models (in which there is an ur-
gent need not only to automatically respond to
these dynamics in real time, but and to auto-
mate verification and re-training of existing
models);

- a radical increase in flows of logistic
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unstructured data of all types from stand-alone
devices, sensors.

In the development strategy of Ukraine,
the transport industry also plays a leading role,
since an efficiently functioning transport com-
munications system is the basis without which
renewed sustainable economic growth of the
country is impossible. However, the current
state of the industry in Ukraine can clearly be
characterized as a systemic crisis, as since
2009 the economy began to reduce production
volumes and sales, later in 2011-2012 began
the period of stagnation began (Hrashchenko
and Krasniuk, 2015). However, already at the
end of 2013 - beginning of 2014 - under the
action Including external factors, the systemic
political and paramilitary-economic crisis has
developed, which further worsened the state of
the domestic transport industry.

That is why, after dramatic devaluation
of hryvnia and the actual stop of the important
transport corridors (the North of Ukraine - Cri-
mea, the West and the Center-Donbass), many
carriers were forced to leave the market be-
cause they could not maintain their leasing and
lost all liquidity (due to the crisis of non-pay-
ments of standard receivables under annual
contracts for 2013-2014 and multiple increases
in rates for short-term operating overdraft in
2014).

Despite the above obstacles, which have
significant and permanent influence on the
management activities in the field of interna-
tional logistics, the conducted analysis and di-
agnostics of the domestic logistic industry for
2012-2013 (we emphasize - the period to the
acute phase of the current crisis) has been
shown (Krasnyuk, Herashchenko and Kus-
tarovskiy, 2018), that the systemic problem for
the logistic management of the domestic net-
work company was still the lack of a coherent
formalized model of management of logistic
business processes and, as a result, subjectiv-
ism and intuitive (manual) management. As
the actualized analysis of 2017 shows, despite
the 4th year after a major crisis, this practice is
proceeding. Taking into account the above, it
is possible to elaborate additional urgent

problems of the crisis management of Ukrain-
ian logistic companies:

- absence of formalized logistic business
processes and corresponding corporate stand-
ards (or lack of automation of control over
their implementation);

- “manual” and occasional management
of the quality of logistic services and loyalty of
customers;

- significant influence on the indicators
of the logistic company’s incompetence / sub-
jectivity / abuses from the side of operational
management;

- the lack of automation and objectivity
in predicting demand for logistic services, and,
consequently, the decline in operational effi-
ciency;

- occasional and partial use of all accu-
mulated and / or available internal and external
data (especially real-time streaming data);
weak or no impact of the results of the analysis
of the above data not only on the operational
level, but also at tactical and strategic manage-
ment level.

Taking into account the foregoing, the
unconditional relevance for domestic forward-
ing companies is the task of developing and
configuring a comprehensive policy of opti-
mizing the logistic business (taking into ac-
count national, sectoral and crisis specifics) as
an integral part of the anti-crisis measures.

Also, given the importance of optimizing
the information management of the logistic
company, within this policy of optimization,
the important innovative tools are technologies
Big Data and Data Mining, this is why the
problem of the formation of a detailed method-
ology of their hybrid and efficient use is rele-
vant (taking into account national, sectoral and
crisis specifics) within the framework of adap-
tive logistic information system.

2. Literature review.

Although theoretical studies of crisis
management are sufficiently substantiated in
the works of O. S. Voroninoyi, K.I. Voen-
noyi, T.V. Gavrilenko, N. O. Kovalchuk,
L. S. Kravchuk, A. O. Pavluk, Ye. A. Pryadu-
na, V. I. Fuchegy, however, they did not pay
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attention to the comprehensive optimization of
the logistic business (and the choice and con-
figuration of the relevant tools and algorithms)
as an important anti-crisis measure.

Some aspects of Data Mining or Big Data
are partly disclosed in the works of Angela
S. H. Lee, A. Borisov, B. Annegret, P. Chan-
drasekar, D.-H. Lee, F. A. Rahman, J. Tolu-
jevs, I. Nordin, K. Nassar, M. Jeske,
M. I. Desa, M. Gruner, N. A. Haris, P. Abra-
ham, V. Saravanan, P. Thangaiah, S. Hasan,
S.-T. Jeng, S. M. Shamsuddin, S. K. Barai,
W. Frank, however, in the analyzed works not
only were not taken into account the domestic
specifics of the logistic market, the question of
the formation of a holistic methodology for the
effective use of such technologies, but also ab-
solutely was not focused on the hybrid appli-
cation of these technologies as an important
tool within the anti-crisis policy optimization
for a logistic company.

3. Methods.

Special attention is paid to optimization
of information management of a logistic com-
pany (8th and 9th stages within the framework
of the above-mentioned policy of optimization
of logistic business) with the use of innovative
technologies Big Data and Data Mining.

4. Research objectives.

Thus, taking into account the above, the
purpose of this article is divided into two, se-
quential and related stages:

a) development and configuration of a
comprehensive policy of optimization of the
logistic business as an integral part of the anti-
crisis measures, taking into account the do-
mestic national specifics, sector specifics of
the transport industry in the current systemic
political and macroeconomic crisis;

b) in addition, taking into account the im-
portance of optimizing the information man-
agement of the logistic company (as an integral
part of the anti-crisis policy optimization de-
veloped in the first step), the second goal of the
article is to develop a methodology for hybrid
efficient use of innovative technologies of Big

Data and Data Mining within the framework of
adaptive logistic information system.

5. Results and discussions.

Taking into account the above-men-
tioned results of the analysis of the crisis situ-
ation of the domestic logistics business, an im-
portant and priority task within the framework
of anti-crisis measures is an increase in the
profitability of domestic logistic companies.
Consequently, in logistics, as in other indus-
tries, there are three main ways to increase the
profitability of a business:

1) the first — the growth of tariffs for ser-
vices. The industry’s specificity is that there
are many small private carriers operating on
the market who agree on a low price, and buy-
ers count every penny in a crisis.

2) the second way is to reduce costs. Of
course, such a reduction can reasonably be car-
ried out only after a comprehensive audit, the
methodology of which is set out in (Krasnyuk
and Kustarovskiy, 2017a). However, in a
highly competitive market, direct reduction of
expenses without reorganization of business
processes can lead to a drop in the quality of
logistic services and an increase in all types of
risks of a logistic activity.

Taking into account the foregoing, in the
framework of the anti-crisis strategy, consider-
ing sectoral and domestic specificities, partic-
ular attention should be paid to the quality
management policy (TQM) and, accordingly,
the analysis of the relevant costs. In particular,
TQM costs are divided into three types (Abra-
ham, Saravana and Thangaiah, 2011): costs of
loss of cargo, fines for delay, etc.; expenditure
on the implementation of assessment and qual-
ity control; warning and insurance costs.
Moreover, the high quality of the service is not
proportional to the high costs, because effec-
tive TQM policy and timely allocated funds for
covering the costs of the 2nd and 3rd type nec-
essarily greatly reduce the first type of the ex-
penditure (which, if it happens, can even lead
to the bankruptcy of the logistic company).

3) the third way to increase profitability
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is to systematically optimize business. Moreo-
ver, this method of crisis management should
aim at systematic and coordinated (as all these
areas at all levels are interrelated and do mu-
tual synergistic effect) optimization of all
functional components at all dedicated levels
of management of logistic or forwarding com-
pany. For example, approximately 90% of all
products turnaround time of goods production
in different stages of logistic processes, even
separate functional optimization can reduce lo-
gistic operating costs by at least 10-40%.

Let’s outline the results of research on
component composition and task tools for op-
timizing logistic business:

1) optimization and automation of inven-
tory control policy (the formation and mainte-
nance of such magnitude stocks in the context
of different compositions, which will ensure
an uninterrupted supply range at minimum
costs).

Along the logistic supply chain, stocks
take the form of: raw materials, semi-finished
products, work in progress, and finished prod-
ucts. Reducing even a few paragraphs of lo-
gistic costs stocks at the beginning of the lo-
gistic network - in the end times can increase
profitability at the end supply chain (He,
2013). In addition, the optimal level of stocks
should prevent the shortage of raw materials,
maintain the continuity of the production pro-
cess and quickly meet the needs of customers.
Thus, achieving the optimal level of stocks is
an important task of managing logistic chains,
especially in the above-described domestic in-
dustry conditions.

The task of optimizing stocks, in turn, is
divided into three subtasks:

- optimization of volumes (calculation of
optimal insurance stock taking into account
forecasts of fluctuations in demand, specified
delivery terms, transport, warehouse and other
restrictions, which reduces the costs of storage
and transportation);

- optimization of the assortment (for-
mation of the optimal product range by means
of a reasonable choice of terms of suppliers
and goods procured in terms of product

groups, taking into account the cost of storage
and delivery to the warehouse, the declared
terms of storage of goods, the availability of
substitute goods, warehouse characteristics,
which in general reduces the excessive amount
of illiquid goods). To solve the problem of op-
timal assortment, the authors propose the use
of such an algorithm of Data Mining as the
search for associative rules, through which you
can not only identify potential additional needs
of customers and offer new products and ser-
vices based on them (to optimize the range),
but also to optimize the placement of goods for
account of the analysis of together purchased
goods, thereby minimizing internal storage.

- optimization of places of placing of
stocks (warehouses) (taking into account pos-
sible penalties for late delivery or not delivery
to the customer).

In addition, after formalizing and deploy-
ing in the logistic information system the ob-
jective and verified patterns obtained during
the DM, it becomes possible to implement au-
tomation of the formation of auto-order and
procurement calendar, which automates and /
or verifies the routine actions of the forecast-
ing and planning manager, which in turn - re-
duce the likelihood of errors and corruption
risks.

2) optimization of routes and schedules
(optimization of time, length and cost of
routes, analysis and optimization of multi-
modal supply chains, optimization of orders
for single- or two-stage cross-docking, etc.). It
should be noted that in order to increase the ef-
ficiency of optimizing complex routes (for ex-
ample, multi-modal with through-warehous-
ing), it is necessary to distinguish between the
following possible constraints:

- routing if many stops are required;

- routing, provided that there is a time
window;

- routing taking into account weight re-
strictions;

- routing considering established limits
on delivery terms.

The decomposition of the above re-
strictions should be taken into account when
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choosing a method for solving transport prob-
lems.

3) optimization of finance.

It should be noted separately that prior to
the development of measures to optimize the
finances of the logistic company, it is impera-
tive to conduct a financial analysis according
to the method proposed by the authors
(Krasnyuk and Kustarovskiy, 2017a).

Optimization of the financial sector of
the logistic company (taking into account the
results of the preliminary financial analysis
and audit) should begin with the construction
of a model, which minimizes operating and
overhead costs for: transportation, storage and
penalties. However, this model should take
into account the impact of the following attrib-
utes and restrictions:

- full or insufficient loading of transport;

- shortage of demand;

- net demand

- the range is actually available

- stock shortages

- supply volumes

- the cost of penalties for delay in ship-
ment, early shipment and use of emergency
stocks

- transit supply

- number of flights

- violation of storage limits by volumes
and duration of storage

- number of deliveries of the product

- the number of vehicles

- the cost of transferring stocks between
warehouses.

This is not an exclusive list of attributes
for the financial model, because for each lo-
gistic company after the audit and statistical
analysis, OLAP and DM, other attributes that
take into account the specifics of the company,
regional and national specificity should be
added.

In particular, it is proposed to solve this
complex of problems, to use in a competitive
mode the tools of logistic regression and evo-

lutionary modeling (for example, the algo-
rithm FL).

4) optimization of fixed assets - the load-
ing and rational use of available and borrowed
out of the outsourcing resources;

5) optimization of personnel - rational
use of personnel, compliance of the functions
performed by the level of training and qualifi-
cation of employees;

6) optimization and improvement of the
quality of business processes (will be consid-
ered by the authors in the following publica-
tions);

7) optimization of risks (Risks of logistic
systems and their modeling considered by the
authors in (Krasnyuk, Herashchenko and Kus-
tarovskiy, 2018) depend on many internal and
external factors: from the price situation and
changes in demand and ending with the activ-
ities of competitive organizations and natural
disasters. The authors, for solving this prob-
lem, propose the scenario use in the mode of
DM toolkit decision trees and neural net-
works);

8) optimization of information resources
- fidelity, accuracy, efficiency, timeliness,
performance and interpretation of the results of
processing and analysis of data. To solve this
stage of optimization, the authors below out-
line the results of the developed comprehen-
sive methodology for the effective use of Data
Mining technology for domestic logistic com-
panies.

9) optimization and obtaining additional
value added from accumulated corporate data,
intangible assets and knowledge (Krasnyuk,
2006). Below are the results of the comprehen-
sive methodology developed by the authors for
the effective use of the Big Data technology
for domestic logistics companies.

It should be noted that authors suggest to
carry out the 8th and 9th stages in a coordi-
nated manner, due to the characteristics and
peculiarities of using Big Data and Data Min-
ing technologies (discussed below).
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The 9th component task of the optimiza-
tion of the logistic business is complex, long
enough, requires significant expert resources.
Therefore, the authors propose a step-by-step
project implementation of the above task in the
order that corresponds to the numbering (ex-
cept for the 8th and 9th stages).

It is clear that all of the above nine areas
of optimization integrated affect the profitabil-
ity and robustness of a particular logistic busi-
ness. Given the foregoing, it is clear that the
business profitability model needs to be peri-
odically verified and adapted not only through
radical changes in macroeconomic conditions,
for example, after complex crisis phenomena
2013-2014, but also through the results of the
above-mentioned optimization steps.

Further, taking into account the aims of
the article, attention will be paid to the results
of the 8th and 9th steps of the comprehensive
integrated logistis domestic business policy
outlined above.

Consequently, based on the experience
gained, it can be argued that the use of tradi-
tional information technologies for the
transport industry (OLAP, statistical analysis)
for conducting a cardinal and comprehensive
optimization of the multi-factor model of prof-
itability is not enough in terms of crisis man-
agement, especially given the domestic speci-
ficity. In particular, the results of corporate re-
search and testing show that the prediction
error in the tasks of forecasting the demand of
users through traditional statistical approaches
can reach 60% (Sinn, 2012).

That is why the authors suggest hybrid
use of Big Data and Data Mining technologies
as part of the design of an adaptive logistic in-
formation system for domestic business (the
results of designing the logistic information
system will be published in the following pub-
lications of the authors).

Further, in the text, the results of studies
on the effective use of Big Data technology as
a key factor for the effective implementation
of the 8th and 9th steps of the above compre-
hensive policy of optimizing logistic domestic
business will be outlined.

This factor is especially important for lo-
gistic companies that have already introduced
automated logging systems for logistic chains
(Krasnyuk and Kustarovskiy, 2017b): modern
technologies for automatic identification and
registration, hardware and software complexes
for managing and coordinating warehouse
equipment, control means for the movement of
vehicles and tracking postal items, flow data
from various sensors of humidity, pressure,
temperature, speed, etc. (Brandau and Tolu-
jevs, 2013). Such systems register in 24/7/365
mode and store huge volumes of heterogene-
ous information (quantitative, qualitative, tex-
tual, multimedia, etc.) for events in various as-
pects of logistic activity (for example, logistic
processes in the electronic commerce of BtC)
(SupplayChain247, 2013). Moreover, the
speed and detail of such flows are increasing.
In particular, surveys of European companies
have shown that almost half of them expect an-
nual growth of their data flows by 25%
(Bange, Grosser and Janoschek, 2013).

Especially during the crisis, many unpre-
dictable violations in chains of supply occur,
for example, traffic congestion, accidents, hu-
man errors, natural disasters, fraud and corrup-
tion. For this reason, 3PL. companies should
monitor their processes in real time so that not
only post-factum reaction to the critical situa-
tion was as fast as possible, but also to antici-
pate the occurrence of such events and to take
precautionary measures in advance.

Again, to hope that the results of the ap-
plication of classical methods and technolo-
gies for processing these accumulated data (all
the more so if in logistics is relevant the need
to analyze not just a set of factors, but also their
possible different combinations, taking into
account the possible impact of the subjective
human factor) will radically change the current
trends of the company (especially in such a
highly competitive and low-profitable industry
as logistics) is useless. This is confirmed by the
results of the study of current and planned in-
vestments in logistics, more than 60% of 3PL
respondents plan to invest in sphere of Big
Data in the next 5 years (Handfield et al.,
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2013).

The conducted studies have shown that
the introduction of Big Data technology within
the framework of reorganization of the crisis-
based business strategy of the logistic com-
pany may relate to three directions (and such
taxonomy does not mean that one should be
limited to one direction):

1) increase of operational efficiency (op-
timization of operational activity of the logistic
company). This direction of using technolo-
gies Big Data gives the first results after the
implementation of automated processing on-
line of all available data streams.

1.1) In turn, this direction has several ap-
plications. In particular, a new approach to or-
ganizing a transport task solution for each spe-
cific vehicle is proposed, which provides
24/7/365 coordinated dynamic optimization of
the sequence of destination points and the
route of a particular vehicle, taking into ac-
count current traffic data, customer status, the
state of the environment, data streams from
available sensors.

1.2) Also, the use of Big Data technolo-
gies to predict and plan logistic capacities
(quantity and volume of warehouses, distribu-
tion centers, number of vehicles and their type,
etc.) is effective both at the strategic level of
management and on the operational one. At the
strategic level, such optimization increases the
efficiency of investment in logistic infrastruc-
ture, taking into account not only accumulated
historical time series on traffic flows and vol-
umes, but also taking into account regional and
sectoral forecasts, while simultaneously
providing more operational responses to un-
used logistic capacities through dynamic pric-
ing mechanisms and / or spot market of logistic
facilities.

1.3) It is clear that at the operational
level, the application of Big Data technologies
is effective for dynamic scheduling of logistic
capacities in 24/7/365 mode. The classic ap-
proach to such planning (capacities for storage
and transportation of cargoes, the required

number of personnel employed, etc.) envis-
aged the study of historical time series and was
based on the subjective experience of the lo-
gistic manager. However, only the use of Big
Data technology (using streaming data from all
available sensors installed on vehicles as well
as in warehouse and transshipment infrastruc-
ture) combined with Data Mining algorithms
will make it possible to build and use prognos-
tic models for efficient and adaptive opera-
tional scaling of logistic capacities, with what,
given the impact of identified ad-hock re-
strictions (natural weather phenomena, civil
protests, regional and sectoral economic cri-
ses, sanctions and other force majeure phe-
nomena).

2) increase the efficiency of CRM, which
manifests itself in several functionalities.

2.1) This is, in particular, the monitoring
and maintenance of customer loyalty - the use
of Data Mining for an integrated analysis of all
available internal and external, structured and
unstructured data (detailed operational data on
the quality of the logistic company work itself,
available competitor data, sectoral and re-
gional indicators, social data networks and rat-
ing and informative agencies, stock quotes, fo-
rum information and electronic boards, etc.) to
identify customers who lower the level of loy-
alty to provider of logistics services and to take
marketing proactive counter measures.

2.2) It is also worth noting the im-
portance of using the Big Data technology in
monitoring 24/7/365 on compliance with
TQM requirements. The results of such moni-
toring, after searching for them in accordance
with the methods of Data Mining (text mining,
multimedia mining, SNA, fraud detection),
can be used to improve CRM and TQM poli-
cies.

2.3) Monitoring the risks of supply chain
continuity in Fraud Detection mode involves
the use of Big Data technology in monitoring
mode 24/7/365 to measure and forecast the
risks of delays in delivery, loss or damage to
goods, seizure of vehicles or their arrest on the
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part of objective (natural phenomena, macroe-
conomic crises, civil protests) and subjective
factors (litigation, harassment, criminal acts)
and the rapid adoption of proactive counter-
measures.

2.4) In addition to the above, such func-
tions of using Big Data technologies in the
field of CRM as more detailed and determinis-
tic segmentation of the client base, automated
adjustment of personal discounts should be
noted.

3) A new value added generation center
for the logistic company, that is, additional
revenue from sales to third parties, such as the
collected detailed and spatially-bound big data
and so the results of their processing and anal-
ysis (usually taking into account legal re-
strictions and possible reputational losses of
privacy breach personal data).

3.1) In particular, by ordering small and
medium-sized merchant companies, using the
detailed, spatially-attached multi-attribute data
for postal items and other goods collected dur-
ing many years of its logistics, the logistic
company, after the corresponding DM, can
significantly improve the accuracy of forecast-
ing demand and sales in trade.

3.2) In addition, financial analysts, rating
agencies and advisory companies in the bank-
ing and insurance sectors often need access to
the logistic chains supplied by the logistic
company with detailed, spatially-linked multi-
variate data for both their own forecasting pur-
poses and for the purpose the verification of
the forecasts provided to them, concerning the
volumes and geography of sales and the share
of the market of joint stock companies whose
shares / bonds are traded on exchanges.

3.3) Regarding e-commerce, an im-
portant optimization task is the verification of
the shipping address that can perfectly be per-
formed by the logistic company’s vehicles,
which are additionally equipped with sensors
and trackers. This functionality is particularly
important in areas with a low population den-
sity, which allows optimizing logistic costs
through optimal geocoding for the retail, bank-
ing and public sectors of the economy.

3.4.) In the field of environmental man-
agement, logistic companies, in cooperation
with local authorities, equipping their vehicles
with a combination of different types of air
pollution, temperature, ash, humidity, noise,
ozone, etc. — which are tied to geolocation data
- are attractive for local authorities, local de-
velopers and environmental monitoring bod-
ies.

Further, the text will outline the results of
research on the effective use of Data Mining
technology as a key factor for the effective im-
plementation of the 8th and 9th steps of the
above comprehensive policy of optimizing lo-
gistic domestic business.

Thus, in addition to the above mentioned
Big Data impact, another factor complicating
the analytics of modern logistic data is that
most of the logistic data stored in the DBMS,
and even more streaming, have the nature of
spatio-temporal rows (Shekhar, 2011), hence
the urgent need is not only in the classical sta-
tistical analysis of multidimensional time se-
ries, but also the need to find hidden unknown
laws and the subsequent construction of pre-
dictive spatial models.

That is, taking into account the above-de-
scribed specificity of the subject area, it can be
argued that the classical function of regression,
factor, dispersion analysis in today’s crisis
conditions for domestic logistic companies is
not enough.

After all, in order to formulate new pre-
requisites for the adoption of effective mana-
gerial (including anti-crisis) decisions, new,
objective knowledge about the hidden essence,
connections and regularities of the subject do-
main is needed. Finding and verifying (includ-
ing during the classical statistical analysis) ac-
tual facts and hypotheses in the database or
data warehouse are not so difficult, but in to-
day’s competitive information economy, we
need not just facts, but new, objective laws,
verified, interpreted and formalized in appro-
priate models of knowledge representation
(He, 2013).

As the main source of such new objective
management templates for a logistic company
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operating on a risky, corrupt, competitive and
crisis domestic market, only intelligent data
analysis technology (Sinn, 2012) can be used.

Data Mining is the process of identifying
in the primary, accrued as a result of the pro-
cessing of business transaction data, previ-
ously unknown or hidden patterns and tem-
plates for the purpose of business decisions
making.

Taking into account the foregoing, it can
be asserted that in modern domestic condi-
tions, the total introduction of adaptive tech-
nology of intellectual data analysis (which also
has to work in real-time and fraud-detection
modes), within the framework of the system
anti-crisis policy of the transport and forward-
ing company - will result in a complex addi-
tional optimization of logistic business pro-
cesses, obtaining additional competitive ad-
vantages, and consequently increasing the
company’s integrated stability.

The study of existing foreign experience
in the use of DM (Rahman, Desa and Wibowo,
2011) in logistics revealed very limited usage
practices (taking into account the above-men-
tioned topical optimization directions) to ad-
dress such operational tasks as: traffic manage-
ment, overload management and traffic over-
lays, monitoring and management road
surfacing, monitoring of sleepy drivers and
drivers with signs of intoxication, accident in-
vestigation and road accidents, depth-based
multidimensional data analysis spatial geo po-
sitioning (including electronic maps to clar-
ify), monitoring and identification of data net-
work video surveillance, monitoring of com-
plex data security on the railway, status
monitoring and management of service vehi-
cles.

An analysis of the international practice
of selecting DM tools in the logistic industry
has shown limitation and lack of a scenario ap-
proach (hybrid application). In particular, the
published results of DM projects in the
transport sector (Der-Horng, Shin-Ting and

Chandrasekar, 2004) have shown the con-
sistent use of tools for multidimensional visu-
alization, cluster analysis (non-hierarchical),
and optionally decision tree (in classification
mode) or association rules. Additionally, it
should be noted that in the overwhelming ma-
jority of implemented DM projects, a produc-
tive model of knowledge for the formalization
of results has been selected that has significant
disadvantages (widely described in the litera-
ture) and is not universal. The authors recom-
mended when designing and reengineering of
logistics information systems to pay attention
to hybrid use in the corporate knowledge base
of the framed model (to solve managerial tasks
of operational management) and a model such
as semantic network (for tactical and strategic
levels).

Given the above results, it can be argued
that such a traditional, non-hybrid use of DM
technology, which is focused solely on the
level of individual operational-functional
OLTP activities, although it yielded some pos-
itive effect in the stable conditions of devel-
oped countries to the era of Big Data, but to
solve the above problems in the crisis condi-
tions of the transport industry of Ukraine - is
absolutely insufficient. This is also confirmed
by the results of research conducted by Euro-
pean logistic corporations (SupplayChain247,
2013).

That is why, the authors suggest that, for
the current conditions in Ukraine (analyzed
above), the use of algorithms DM and ML,
which can collect, analyze and study data - the
best solution is not only to factorize individual
indicators sensitive to external changes, but
also to implement the functional dynamical
pricing (the dynamics of which is mainly in-
fluenced by the change in demand for logistic
services) (it should be noted that the first step
towards the formation of such a composite
model is to search for a model for forecasting
the cost of logistic services). The dynamic
pricing model will help you find a balance be-
tween competitive prices and costs, between
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supply and demand, on the domestic chaotic,
inefficient, shadowy and often corrupt market
of logistics services.

Another important task of using the DM
and ML algorithms is to find the patterns be-
tween the accumulated OLTP information in
the logistic company’s DBMS and: customer
profiles, external macroeconomic and regional
indicators, seasonality, geolocation data - this
will allow, as a result, to construct an adaptive
demand forecast model (and therefore supplies
for its satisfaction) for a particular logistic
company, that is, in the process of accumula-
tion of data about its use and further iterative
re-training — the model will increase its accu-
racy.

The first and main step for the formation
of the above-mentioned adaptive models for a
particular logistic company is the forecasting
of the volume of necessary supplies within the
supply chains. In addressing this predictive
task, important factors are also reduced costs
in the logistic chain and increased customer
satisfaction. This task is traditionally a com-
plex nonlinear task for managers, especially
for 3pl companies.

Despite the huge amount of research in
this area, to date (especially taking into ac-
count the above-described features of the do-
mestic logistic market) the following problems
remain in the field of economical and mathe-
matical forecasting of optimal stocks:

- existing multi-factor high-nonlinear
models - difficult to calculate and optimize;

- there are many qualitative and categor-
ical indicators that are difficult to operate with
classical models of stock prediction (recom-
mendations are given below);

- the presence of conditionally constant
indicators in the historical data sample, does
not promote self-adaptation, especially after
the onset of crisis phenomena;

- information on the effectiveness of the
practical application of existing stock manage-
ment models is indirect, hidden, and the col-
lection of such information requires a lot of
time and has a low impact;

- classical inventory management models

ignore the effects of fuzzy and uncertain fac-
tors.

Taking into account the above funda-
mental problems in the field of

creating prognostic models of inventory
management and the above-mentioned domes-
tic sectoral and macroeconomic difficulties, it
is proposed to use an improved artificial neural
network with reverse error propagation. After
all, the classical artificial neural network with
back propagation errors has problems such as
low convergence, low learning speed (alt-
hough this factor is not determinative, taking
into account the development of multipro-
cessing and parallel computing), insufficient
accuracy of prediction (such a neural network
easily and quickly enters the local minimum
while studying). In order to to solve the first
and third disadvantages, it is proposed to make
changes to the classical algorithm for training
neural networks with reverse error propaga-
tion: use error compensation and a modified
formula for calculating the weight of neurons
(these results will be detailed in the following
publications).

The construction and use (with periodic
re-training) of the above models for a particu-
lar forwarding company will improve the opti-
mization and planning of volumes of transpor-
tation, warehouse stocks, routes, that is, more
efficiently distribute all resources of the lo-
gistic company, thereby increasing its integral
stability in crisis macroeconomic conditions.

During the construction, use and verifi-
cation of the found patterns in the mode of
fraud detection (after conducting DM for lo-
gistic processes as such) — an important result
will also be the identification of “bottlenecks”
of the logistic company (corruption, fraud, ir-
responsibility, negligence, simply inefficiency
in the company) in existing business pro-
cesses, and hence the ability to rebuild them.

The authors also propose to pay addi-
tional attention to the optimization of the mar-
keting policy of the logistic company, in par-
ticular to optimize the policy of customer loy-
alty, which will be an additional anti-crisis
measure, in a highly competitive market for
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freight forwarding services in Ukraine. In par-
ticular, it is proposed to use DM technology
within the framework of Direct Marketing re-
alization. Let’s detail in a functionally-algo-
rithmic section the proposed hybrid solutions:
segmentation of the client base is proposed to
be conducted in parallel with the help of non-
hierarchical agglomeration cluster analysis
and mapping of Kohonen; the choice of the tar-
get audience is proposed to be substantiated by
means of DM visualization tools; when formu-
lating address suggestions it is necessary to
take into account the results of the construction
of the rules of association; when analyzing
customer reviews, it is important to use deci-
sion trees and classification rules; an assess-
ment of the effectiveness of the loyalty pro-
gram should be performed with the hybrid use
of statistical and RFM analyzes.

It is clear that the entire spectrum of the
above recommended DM tools should not
completely replace, but organically supple-
ment the classical, but reorganized OLTP and
OLAP processing services of the logistic com-
pany information, which is coordinated be-
tween the front- and back-office.

It should be noted separately that the re-
sulting laws in order to form the corporate
knowledge bases of real logistic companies
should also take into account the macroeco-
nomic, regional and sectoral uncertainty of the
Ukrainian logistic market, therefore, the au-
thors suggest to use fictitious product rules
tools for knowledge base formation of a lo-
gistic company (of course, after verifying the
results of DM).

For the effective DM on logistic data, it
is recommended to categorize and encode the
attributes that have the type of float data) and
for which the range of values is sufficiently
large (for example, the weight of the load, the
length of the route, etc. As such attributes ac-
tually have very many, often unique values,
then as a result of the search for regularities
(for example, the rules of the association) a lot

of patterns will be generated, but with little sta-
tistical support. That is, the scale of measure-
ment for the selected attribute is divided at in-
tervals in which all the faces attribute values
are compared for DM goals. So it is recom-
mended by the authors to use the results of
non-hierarchical cluster analysis to split the
scale.

In addition, on the basis of the previously
described by the authors in the publication of
the results of studies on the macroeconomic,
sectoral and temporal-cyclic specifics of the
current state of the subject area, the use of the
DDDM-Knowledge AKD standard in DM
projects for domestic logistics companies is
recommended.

Also, in the study of the methodology of
implementing DM technology in logistic busi-
ness processes, it is worth noting that there is
an obvious lack of standardization in the
industry, in the areas of collection and storage
of all types of functional data for routes, pro-
jects and companies. That is, there is an urgent
need to develop a unified data model for lo-
gistic data on the acceptance. This data model
should be organized in the form of four inter-
connected layers: the data layer of the trans-
portation route; the data layer of the logistic
company; customer data carrier layer; a layer
of regional and sectoral macro data. The adop-
tion of such a unified model of logistic data
will not only facilitate the rapid implementa-
tion of machine learning algorithms and Al el-
ements in the practice of adaptive logistic in-
formation systems, but will also increase their
accuracy and quality.

Within the framework of the above-men-
tioned methodology for the use of Data Mining
in adaptive logistic information systems, it is
important to take into account the restrictions
on the use of real stream logistic data:

- required expert knowledge of the cho-
sen field of logistics for the evaluation and in-
terpretation of Data Mining results;

- the results of the intellectual analysis
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depend on the a priori assumptions, the config-
urations of the selected methods of Data Min-
ing;

- complexity with the preparation for the
analysis of qualitative (categorical), fuzzy at-
tributes;

- within the framework of Data Mining,
there is no universally accepted approach to se-
lecting relevant attributes (inclusion of a large
number patterns of non-relevant attributes in
the search algorithm may cause incoherency of
the results, and the expert substantial limita-
tion of the number of attributes prior to the
search of the laws conflicts with the main goals
of Data Mining).

It is also advisable to outline the results
of the study on the peculiarities of the organi-
zation of business processes that affect the ef-
fective reorganization of the logistic company
into an intellectualized / knowledge-based
company:

- within the conceptual phase of each Big
Data project and Data Mining it is necessary to
consider the issues of protection of personal
data and their confidentiality. In particular,
personal data is often disclosed in the search
for new potential customers of a logistic com-
pany. It’s worth noting that not only the pri-
vacy laws are restrictions (in particular, taking
into account the agreement on the association
of Ukraine with the EU and the volume of for-
eign trade of Ukraine with the EU - it is im-
portant to take into account the EU General
Data Protection Regulation), but also public
opinion and public debate on violations of the
privacy of personal data by the logistic com-
pany can cause a catastrophic fall not only in
corporate reputation, the capitalization of the
brand, but also the volume of sales and profit-
ability;

- synchronization and coordination be-
tween the business and IT divisions of the lo-
gistic company in planning, developing, reali-
zation and monitoring the implementation of
the complementary concepts of Big Data and
Data Mining;

- regular investments not only in the hir-
ing of highly educated and experienced IT

personnel, but also in training and advanced
training of their own, concerning the taxon-
omy of scenario use of algorithms and DM
methods. After all, in order to effectively solve
a specific problem in a particular logistic com-
pany, optimal and personalized hybrid sce-
nario of application of algorithms DM & Big
Data is necessary;

- control and ensure verifiability, quality,
transparency and efficient data management,
since the concept of Big Data provides an in-
telligent analysis of the combination of auton-
omous data streams. That is why: it is neces-
sary to localize data and metadata arrays; to
avoid ambiguity in data, data attributes should
be clearly structured and clearly identified
with verification in several databases; to detail
and enhance the quality management of Big
Data, since the use of DM technologies for in-
complete, outdated, duplicate data from stand-
alone sources, with parallel consideration of
trends to increase their speed, volume and for-
mat, dramatically complicates the validation
and configuration procedures;

- effective use of Data Mining for the in-
novative Big Data solutions, taking into ac-
count their disadvantages and limitations, in-
cluding distributed and parallel computing, In-
Memory Data Grid.

6. Conclusions.

In the article, based on the study of the
international experience of 3PL companies,
based on the domestic national, industry spe-
cific and taking into account the current
Ukrainian political and macroeconomic crisis,
the results of research on the development and
configuration of a comprehensive logistic
business optimization policy (consisting of 9
detailed stages) are presented as an integral
part of systemic anti-crisis measures.

Taking into account the specialty chosen
by the authors (Mathematical methods, models
and information technologies in the economy),
within the framework of which scientific re-
search is carried out, special attention is paid
to optimization of information management of
the logistic company (the 8th and 9th stages
within the framework of the above-mentioned
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policy of optimization of a logistic business)
with the use of innovative technologies of Big
Data and Data Mining.

In particular, the practical experience in
terms of functional tasks and algorithmic sup-
port for the use of Big Data and Data Mining
technologies by international logistics compa-
nies has been researched, the problem issues
have been identified and appropriate recom-
mendations for domestic logistics companies
have bee given.

In addition, as part of the development of
a comprehensive methodology for hybrid ap-
plication of Big Data and Data Mining tech-
nologies (within an adaptive logistic infor-
mation system), the following results are also
outlined:

- the choice and configuration of the
model of presentation of knowledge is sub-
stantiated;

- a scripted approach to using the recom-
mended Data Mining algorithms is configured;

- effective modes of search of regularities
are recommended;

- formulation and detailing of the im-
portant for construction of the adaptive fore-
cast economic and mathematical models (tak-
ing into account the implementation of the

anti-crisis optimization policy) for the logistic
company were completed;

- taking into account the results of the
analysis of problems in the field of economical
and mathematical modeling of logistic activ-
ity, the configuration of effective tools for
solving such predictive models is recom-
mended (BP neural network with error com-
pensation and modified weighting formula);

- on the basis of the results of the analysis
of the specifics of the subject area data (includ-
ing stream), are given recommendations for
modifying the scales of the attributes of “float”
type in order to improve the quality of the re-
sults of the processes of Big Data and Data
Mining;

- recommendations for the universal
metadata format for Big Data and Data Mining
projects are given;

- the importance of changing the typical
standard of Data Mining CRISP-DM on
DDDM-Knowledge AKD is substantiated;

- the results of the study on the peculiari-
ties of the organization of business processes
that influence the effective reorganization of
the logistic company into the intellectualized /
knowledge-based company are presented.

References
Abraham, P., Saravana, V. and Thangaiah P. (2011), “Data Mining Analytics to Minimize Logistics Cost”, Inter-
national Journal of Advances in Science and Technology, vol. 2, no.3, pp. 89-107, available at:
https://www.researchgate.net/publication/233857554 Data_Mining Analytics_to_Minimize Logis-

tics_Cost (Accessed 10 August 2018).

Bange, C., Grosser, T. and Janoschek, N. (2013), Big Data Survey Europe, BARC, February 2013, p. 17, available
at: https://docplayer.net/1637014-Big-data-survey-europe.html (Accessed 06 August 2018).

Brandau, A. and Tolujevs, J. (2013), “Modelling and analysis of logistical state data”, Transport and Telecom-
munication Journal, vol. 14, no. 2, pp. 102-115. doi: https://doi.org/10.2478/ttj-2013-0009.

Handfield, R., Straube, F., Pfohl, H.-C. and Wieland, A. (2013), Trends and strategies in logistics and supply
chain management, BVL International, available at: https:/www.bvl.de/en/dossiers/tus (Accessed 07 Au-

gust 2018)

He, W. (2013), “An inventory controlled supply Chain model based on improved BP neural network”, Discrete
Dynamics in Nature and Society, vol. 2013, Article ID 537675, 7 p., http://dx.doi.org/10.1155/2013/537675
Hrashchenko, I. and Krasniuk, S. (2015), “Problems of regional development of Ukraine under globaliation pro-
cess”, Visnyk Mizhnarodnoho humanitarnoho universytetu. Seriia: Ekonomika i menedzhment, no. 11,

pp. 26-32.

Krasnyuk, M. T. (2006), “Problems of applying corporate knowledge management systems and their taxonomy”,
Modeliuvannia ta informatsiini systemy v ekonomitsi, vol. 73, p. 256.
Krasnyuk, M. T. and Kustarovskiy, O. D. (2017a), “Research, adaptation of methods and perfection of models of

EKOHOMIi4Hi rOpnM30oHTHU Ne 3(6)'2018

http://eh.udpu.edu.ua

135



http://eh.udpu.edu.ua/
https://www.researchgate.net/publication/233857554_Data_Mining_Analytics_to_Minimize_Logistics_Cost
https://www.researchgate.net/publication/233857554_Data_Mining_Analytics_to_Minimize_Logistics_Cost
https://docplayer.net/1637014-Big-data-survey-europe.html
https://doi.org/10.2478/ttj-2013-0009
https://www.bvl.de/en/dossiers/tus
http://dx.doi.org/10.1155/2013/537675

Mamemamuy4Hi MemoOdu, modesii ma iHghopmauiliHi mexHosozii @ ekoHomiyi ISSN 2522-9273; e-ISSN 2616-5236

financial analysis of enterprises of transport industry in the current crisis conditions of Ukraine”, Modeli-
uvannia ta inform. systemy v ekonomitsi, vol. 93, pp. 175-195.

Krasnyuk, M. T. and Kustarovskiy, O. D. (2017b), “The problems are the prospect of developing Ukrainian lo-
gistical and informational systems in the global economy and the macroeconomic crises of emergencies”,
Investytsii: praktyka ta dosvid, no. 10, pp. 34-39.

Krasnyuk, M. T. and Kustarovskiy, O. D. (2017c), “The development of the concept and set of practical measures
of anti-crisis logistics management in the current Ukraine conditions”, Management theory & practice,
no. 19 (1), pp. 31-38.

Krasnyuk, M. T., Herashchenko, I. S. and Kustarovskiy, O. D. (2018), “Improvement of the economic and math-
ematical modeling of the results of implementation of individual elements of the adaptive anti-crisis policy
of the transport industry companies of Ukraine”, Naukovyi visnyk Uzhhorodskoho universytetu Seriia
“Ekonomika”, vol. 1 (51), pp. 205-211.

Lee, D.-H., Jeng, S.-T. and Chandrasekar, P. (2004), “Applying data mining techniques for traffic incident anal-
ysis”, Journal of The Institution of Engineers, vol. 44, no. 2, pp. 90-101.

Myrovaia lohystyka: poniatye, tendentsyy, statystyka (2018), World logistics: concept, trends, statistics, OOO
“ANRYK SPb”, available at: http://anric.ru/news/mirovaya_logistika ponyatie tendencii_statistika.html
(Accessed 20 August 2018).

Rahman, F. A., Desa, M. 1. and Wibowo, A. (2011), “A review of KDD-Data Mining framework and its applica-
tion in logistics and transportation”, The 7th International Conference on Networked Computing and Ad-
vanced Information Management, Gyeongju, South Korea, 21-23 June 2011, pp. 175-180.

Rahman, F. A., Desa, M. 1., Wibowo, A. and Haris, N. A. (2014), “Knowledge Discovery Database (KDD)-Data
Mining Application in Transportation”, Proceeding of International Conference on Electrical Engineering,
Computer Science and Informatics (EECSI 2014), Yogyakarta, Indonesia, 20-21 August 2014, pp. 116-
119.

Shekhar, S. (2011), “Transportation Data Mining vision challenges”, available at: http:/www-us-
ers.cs.umn.edu/~shekhar/talk/2011/2011 trb.pdf (Accessed 01 August 2018)

Sinn, M. (2012), “Accurate Sales forecasting with predictive analytics”, Conference Talk on “Big Data & Ana-
Iytics Kongress”, Cologne, available at: http:/www.youtube.com/watch?v=hAE2Mui5IRA (Accessed 05

August 2018).
SupplayChain247 (2013), “Big data in logistics: A DHL perspective on how to move beyond the hype”. available
at: https://www.supplychain247.com/paper/big_data_in_logistics_a_dhl perspec-

tive_on_how_to_move beyond the hype (Accessed 05 August 2018).

Lled meip niyeH308aHo Ha ymosax fliyeHsii Creative Commons «/3 3asHayeHHAM Agmopcmea
@ @ — HekomepuitiHa 4.0 Mix+HapodHa» (CC BY-NC 4.0).
This is an open access journal and all published articles are licensed under a Creative

Commons “Attribution-NonCommercial 4.0 International” (CC BY-NC 4.0).

136 http://eh.udpu.edu.ua Ne 3(6)'2018 EKOHOMIiYHi ropu3oHTHN



http://eh.udpu.edu.ua/
http://anric.ru/news/mirovaya_logistika_ponyatie_tendencii_statistika.html
http://www-users.cs.umn.edu/~shekhar/talk/2011/2011_trb.pdf
http://www-users.cs.umn.edu/~shekhar/talk/2011/2011_trb.pdf
http://www.youtube.com/watch?v=hAE2Mui5lRA
https://www.supplychain247.com/paper/big_data_in_logistics_a_dhl_perspective_on_how_to_move_beyond_the_hype
https://www.supplychain247.com/paper/big_data_in_logistics_a_dhl_perspective_on_how_to_move_beyond_the_hype
https://creativecommons.org/licenses/by-nc/4.0/deed.uk
https://creativecommons.org/licenses/by-nc/4.0/deed.uk
https://creativecommons.org/licenses/by-nc/4.0/deed.en

