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MODELING OF CUSTOMER SERVICE IN DRUGSTORES

UDC 330.4

O. Dorokhov

The opportunity and necessity of imitating modeling applications for improvement
of customer service quality at purchase of drugs and medical products in retail
pharmacy establishments are proved. The corresponding conceptual base model for
service of drugstore’s visitors at purchase of drugs by them has been developed. The
statement of this task in view of specificity of retail trade by pharmaceutical production
is presented. On the basis of imitating modeling and special software the main model is
constructed. Its step-by-step development is consistently presented. Methodological
approaches to interpretation of modeling results and directions of their practical usage
for improvement of pharmaceutical service quality and work of drugstores are offered.
Implementation of described models in the ExtendSim7LT environment for simulation

has been executed.
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MOJEJIOBAHHA OBCITYITOBYBAHHA KINIEHTIB B ANTEKAX

Y/IK 330.4

Hopoxoe O. B.

Po3rnsHyTo MOXNMBOCTI MOAEMOBAHHS CUCTEMW MAcoBOro obcnyroByBaHHs Ans
noninweHHs opraxisauii po3apibHoro npogaxy nikie B antekax. OGrpyHTOBaHO MOXN-
BiCTb | HEOOXiQHICTb 3aCTOCYBaHHS iMITALIMHOrO MoAENtoBaHHSA ANs NOMiNWeHHsA noric-
TMYHOro 0BCNyroByBaHHA NOKYNUIB i NiABULLEHHS SKOCTI nocnyr. Po3pobneHo Bignosia-
HWIM nigxig i 06paHo IHCTPYMEHTU MoAenNtoBaHHA. 3aBAaHHS PO3rMSHYTO 3 ypaxyBaHHAM
cneundikn posgpibHoi Toprieni bapmaueBTUYHO NpoAyKLUieto. Ha ocHoBI imiTauinHoro
MOAENOBAaHHA Ta creLianbHOro NporpamHoro 3abeaneyeHHsa nobyaoBaHi M NOCigoBHO
npeAacTaBneHi Mogeni, Wo MakTb NpakTUYHE 3HA4YeHHsA. 3anponoHOBaHO MiAXo4u A0
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iHTepnpeTauil pe3ynbTaTiB MOLEMNOBAHHS Ta MOXNUBI HAMPSMWN NPaKTUYHOIO BUKOPUC-
TaHHA LMX pe3ynbTaTiB Ana BAOCKOHANEHHs! AKOCTi hapmaueBTUYHOro obcnyroByBaH-
HS | poboTn anTek. BukoHaHO kOMM'IOTEPHY peani3auilo po3pobreHMx Mogenen y ce-
penoBuLli mogentoBaHHsa ExtendSim gns pisHUX NpakTUYHUX YMOB OOCIyroByBaHHS.

Knoyosi crioga: cuctema MacoBoro o6cnyroByBaHHA, anTeku, iMiTauinHe mopae-
NIOBaHHSA, KOMN'IOTEPHA CUMYnALLS.
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MOJEINMPOBAHUE OBCITYXKUBAHUA KITMEHTOB B ANTEKAX

Hopoxoe A. B.

PaccmoTpeHbl BO3MOXHOCTM MOAENUPOBAHWUS CUCTEMbI MaccoBOro obcnyxmea-
HUS NS yNyyWweHnsa opraHu3aumm po3HUYHOM Npogaxu nekapctB B antekax. O6ocHo-
BaHbl BO3MOXHOCTb M HEOOXOAMMOCTb NMPUMEHEHUS UMUTALVMOHHOIO MOAENTMPOBaHUS
AN ynyyleHns norMcTuydeckoro obcnyxmBaHnsi NokynaTenen 1 NoBbILLEHNA KayecTBa
ycnyr. PaspaboTtaH COOTBETCTBYOLMIN NOAXOA M BbliOpaHbl MHCTPYMEHTbI MOAENUPO-
BaHudA. 3agaya paccMOTpPeEHA C Y4ETOM creumdmrkn pO3HMYHON TOProBnn dapmMaieBs-
TUYEeCKOn npoaykumen. Ha ocHoBe MMUTAUMOHHOIO MOAENMPOBAHUA U crieumnanbHOro
nporpamMmMHoro obecne4vyeHmnsa NOCTPOEHLI N NocneaoBaTeNbHO NpeacTaBneHbl MOAENH,
uMeroLme npakTnyeckoe 3HaveHme. NMpeanoxeHsl Noaxoabl K MHTEpnpeTaunm pesynb-
TaToB MOAENUPOBAHMUS U BO3MOXHbIE HarnpaBIieHUs NPaKTUYECKOTro WUCMOSIb30BaHUSA
3TUX pe3ynbTaToB AN COBEPLUEHCTBOBAHUSA KavyecTBa papMaueBTUYEeCKoro obcnyxu-
BaHus 1 paboTbl anTek. BbinonHeHa KOMMNbOTEPHAA peanu3aumsa paspaboTaHHbIX MO-
aenen B cpege mogenvpoBaHus ExtendSim gns pasnuyHbiX NpakTUYECKMX YCroBUIA

obcnyXuBaHus.

Knoyesble crioga: cuctema MacCoBOro OBCMYXMBAHUS, anTeku, UMUTALMOHHOE
MOAENMPOBaHNe, KOMMNbIOTEPHAA CUMYNALUS.
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Under the condition of the financial crisis the compe-
tition, fight for the market in all spheres of commerce and
produce arises. This is also applicable to the Ukrainian
pharmacy market and the system of retail sale of medical
goods. However, an essential part of the improvement of
pharmaceutical service in drugstores is the appropriate
organization of selling the drugs, medicines and medical
goods.

Improving the Ukrainian citizen’s pharmacy supplying
according to difficult social, economic, ecological and
demographical situation in the state became an important
and actual goal. Organization of appropriate pharmaceutical
service in the drugstores became an essential component of
its solving.

Drugstores have to provide appropriate quality
services for customers. It contains not only production
assortment and costs parameters. It must be qualitative by
time parameters, efficiency and services comfort.

The analysis of the literature sources showed that the
issues and problems of evaluating the performance of
companies in general, were mentioned in many of
publications of Ukrainian economists.

Among them are scientific research works of some
well-known authors such as V. S. Ponomarenko, T. S. Kle-
banova, T. I. Lepeyko, P. A. Orlov and others [1 — 4].

Different approaches and tools of mathematical mode-
ling of the various economic problems are well represented in
the papers and works of N. A. Kizim [5], J. G. Bersutsky,
N. N. Lepa, T. S. Klebanova [5 - 8].

In fundamental research by T. V. Merkulova different
modeling methods, in particular — simulation, multi-agent
system’s approach, ABS analysis were discussed in detail [9 —
13]. Queuing systems and their role in modeling of econo-
mic and production processes have been working
consistently and in detail in the publications of N. V. Ru-
myantsev [14 — 17].

However, despite all of the above mentioned, the
simulation of queuing systems in specific production areas is
not enough represented in the literature.

Also the results of corresponding computer simulations
in specialized program’s tools and packages were not properly
described. Those are practically absent, for example, for
gueuing systems in the service sector (trade, transport,
passenger services, the pharmaceutical retail market, etc.).
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The problem of final drugstore consumers' services
improvement takes an important place in the scientific
researches and corresponding publications [18 — 21]. The au-
thor identifies some major researching methods.

First of all, there are marketing solutions — target
market choice, production assortment and services set mana-
gement, pricing policy and selling simulation providing,
definition of entrepreneurship, location etc.

Such problem as stuff management is also important
(in particular, upgrading of its qualification level, competence,
professional level and labor potential). If we mean directly
customers, factors of drugstore services culture (in its wide
sense: politeness, pleasant attitude from the side of drugstore
staff, high servicing speed, minimization of waiting time etc.)
is a powerful factor.

Selling customers medicines is a process of queuing
service with its basic and specific elements which reflect the
features of organization of selling pharmaceutical production
[18 — 21].

Computer modeling of such a system will lead to the
minimization of the time of consumers’ service and queue,
optimization of the work of pharmacists, and etc. So, intensive
research of such systems of mass medicine service in the
drugstores is necessary [22 — 24]. Also the development of
the discrete simulation models in the computer modeling tools
[25, 26] and the analysis of the results and recommendation
of medicine selling are in great demand.

From the point of view of modeling abilities and means
it is rational to consider the process of drugstore visitors
servicing while buying drugs and production for medical purposes
as a mass services system with characteristic general and
specific (which show the features of pharmaceutical services)
components.

The development and research of such a system
(speaking in particular about drugstore entrepreneurship)
gives an ability of definition and optimization of such important
characteristics as transactions servicing time, existence and
parameters of queues, servicing devices congestion etc.

Accordingly, the modeling of consumer buying
process in a drugstore by the means of queuing service
theory is defined as a research goal.

It is provided to develop corresponding computer
model with the next analysis of received results and
producing the recommendations for practical improving of
consumers services in drugstores.

It is known that the general methodological goal of
mathematics modeling is creating an environment, which
gives an ability to get appropriate information about sides and
characteristics of modeling object using the calculated
experiment without direct contact with this object [22 — 24].

In particular, imitating modeling (including queues
modeling in mass services systems like drugstores) allows to
get quantitative characteristics of expecting commercial-
management solutions for their next optimization.

This solution during the separate imitation can take
different concrete meanings as a result of probability nature of
some (or all) model imput parameters. That’'s why imitating
modeling provides carrying out of multiple tests (calculations)
of model. That gives an ability of fast identification of
statistically authentic and mathematically proved numerical
meanings for the researched services parameters.

The necessity of customers services optimization
during direct drugs purchase arises, because costs of stuff
maintenance and customers services permanently increase,
also because the quantity of drugstore entrepreneurships
rises and competitive struggle for each customer aggravates.

From the other side, in competitive market conditions
there is a necessity of rational, economically proved and
rental organization of pharmacists’ work, considering norms of
labor right, professional and branch standards, which are
regulated by trade-unions requirements etc.

There are some demands for models, which can
analyze such factors influencing the quality and economic
consequences of consumers services as: probability characte-
ristics of consumers’ occurrence, terms of their servicing by
pharmacists, consumers’ behavior if there is a queue or
servicing delays, presence of additional consultation medical
service (for example, doctor’s consultation). It is important to
note, that choice of imitating modeling as an instrument of
gueues research is defined by the following conditions.

First, analogical analytical models often become very
difficult for formation and analysis, sometimes it is impossible
to build them. A lot of probability factors are considerably
complicated to creating such kind of models.

Secondly, quite often analytical models give average-
statistics or stationary, long-term solutions. In practice, though,
non-stationary behavior of a system or its characteristics on a
short time interval are important. This doesn’t give an ability to
get and to use average-statistics meanings.

Thirdly, a large set of specialized software has been
developed and published nowadays for the needs of imitating
modeling. At the same time, the necessary level of user’s
computer and mathematical proficiency has considerably
lowered; this allows developing, researching and practical
introducing of imitating models by managers or decision-
making persons at pharmaceutical entrepreneurships.

Taking into account the written above, today imitating
models are often being developed instead of analytical ones
which give operative and authentic definition of real complex
systems parameters such as system of drugs distribution and
its subsystem of customer’s services in the drugstore.

In order to identify the initial parameters of the model
the pilot surveillance was conducted. A number of indices
were fixed: the time when the customer enters the drugstore,
the number of counters, the duration of service by the
pharmacists, the amount of the purchase. The subsequent
return of the customers to the counter, the case when the
customer left the queue because of its length and etc. were
also taken into account.

The analysis of initial parameters was conducted in
the Statistic program. For the time lines of the customers’
entrance, the duration of staying in the queue, the amount of
the purchase the hypotheseis of normal, exponential and
extreme dispersions were proved (corresponding examples
are shown in Fig. 1 and 2).

=
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The sum of the perchase, UAH

Fig. 1. The dispersion for amount of purchase (hryvnia)
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Fig. 2. The dispersion for duration of staying
in queue (min)

Let us consider the drugstore consumers services
system model in the next statement. The customers enter the
drugstore during time intervals, which are defined by some
statistical distribution, installed by the results of real
supervision in a drugstore.

Servicing (drugs sales) is organized by some sellers-
pharmacists (in drugstore windows). Each of pharmacists
spends some time for the servicing of one customer. This time
is also given by statistical distribution, defined by chrono-
metrical supervision. All windows work during 10 hours (full)
without breaks or pauses. If a new visitor enters and all the
windows are occupied, he (or she) appears at the end of a
common queue, then moves ahead it until some window will
be free and this customer will be serviced.

@n
count

91

At the beginning of a working day there are no visitors
in the drugstore. When a drugstore’s work ends, customers in
the queue won't be serviced. Only servicing of customers,
which are directly near the windows, is completely done. The
purpose of the model is to imitate drugstore’s work, in
particular the existence and statistics of queues during some
period of time. As a result of statistical data main
characteristics of drugstore customer service are defined:
average and maximal time of their waiting in the queue;
average and maximal queue length; quantity of customers,
which have been serviced, pharmacists work load; share of
customers, which haven’t been serviced. Graphical view of
corresponding computer model is shown in the Fig. 3. The
model consists of some main blocks:

No. 1 — input of time and some other parameters of
imitation modeling;

No. 2 — entrance of visitors to a drugstore;

No. 3 — common queue of customers;

No. 4 — servicing window No. 1;

No. 5 — servicing window No. 2;

No. 6 — servicing window No. 3;

No. 7 — exit from drugstore;

No. 8 — input of service’s parameters for window No. 1;

No. 9 — input of service’s parameters for window No. 2;

No. 10 — input of service’s parameters for window No. 3;

No. 11 — result information about work of servicing
windows (for one imitation);

No. 12 — output of resulting information about queue (for
one imitation);

No. 13 — output of total summary results for all imita-
tions (for windows);

No. 14 — output of total summary results for all
imitations (for queues).

Fig. 3. Imitational model of customer’s queue servicing at the drugstore
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This model allows the user to change the next entering Table 2
parameters (in brackets measure units are written):
 time measurement units (minutes); Modeling results with 95 % reliability
« drugstore working hours (10 hours); (simulation duration time is 600 minutes)
+ frequency of customers appearance, its probability
character depending on different distributions (triangular Only )
distribution with the most expected appearance of the next Servicing window l\\lN '”TOWZ All three
customer in 3 minutes); parameters No. 1 NS'Z v?/l(r)]rk windows work
+ guantity of servicing windows (one, two or three works )
windows);
’ . T A Average queue
- duration of one customer servicing in some window Ie%gt% 76 24 0
(triangular distribution, individual for each window, with an -
average servicing time 4, 5 and 6 minutes for windows No. 1, Maximal queue 151 49 4
No. 2 and No. 3 correspondently). length
Entrance parameters for the model shown in Fig. 3 for Average waiting time 199 64 14
d!strlbutlong of custqmers appearance and one client servi- Maximal waiting time 200 131 75
cing terms in each window are shown in Table 1.
Total cu_stomers 7 185 227
serviced
Table 1 —
SeNlceNdolnlwmdow n 81 69
Customers appearance —
and servicing distributions, min Loadm’gl Of]\_deOW 100 % 100 % 94 %
0.
Serviced in window
Servicing time No. 2 - 104 94
Ti Customer’s - -
ime entrance Window Window Window Loading of window ) 99 % 89 %
No. 1 No. 2 No. 3 No. 2
Minimum 1 2 3 5 Serviced in window ) ) 64
No. 3
Most Loading of window
probable 2 10 6 8 No. 3 - - 88 %
Maximum 5 12 9 12 ] ) ) )
Extraordinary occasion describes the existence of

The imitation was conducted when only one, two or all
three windows were working at the same time. Modeling
results, in particular queue characteristics — length and
waiting time, windows loading for 50 model imitations with
95% confidential interval are shown in Table 2. The results of
some imitations may be received in the graphical view using
the special model blocks.

By using modeling results analysis one can make a
conclusion that drugs selling in three windows is the most
optimal (also from the point of view of customers servicing
quality and pharmacists loading), if this number of windows,
total queue to all of them on the average is absent and
doesn’t exceed 4 customers. Waiting time in the queue is on
the average 1.5 minutes and doesn’t exceed 7 minutes.
Such a service is entirely acceptable for the customers.
From the other side, the pharmacists are loaded by the
work for 90 — 95 % of working hours, what is quite high,
practically maximal parameter of their use efficiency.

Though, the reduction of windows quantity would
provide very long queues and long waiting time for customers.
Windows quantity increase would provide stagnation of
drugstore staff.

The author has developed this model taking into
account some important additional factors. For example, the
next situation is provided, when a long queue or long waiting
time the customer leaves the drugstore. Also repeated turning
of a customer after the first purchase is provided.

consulting services in the drugstore, for example when some
visitors are being consulted by the doctor.

The author has also researched the optimal windows
guantity using comparing of its functioning costs and potential
losses because of customers exit in case of long queue and
long waiting time. Corresponding models are developed and
would be presented in the next part of the paper.

The first step to create discrete simulation models is
shown in Fig.4. This model includes the following items:

No. 1 — input model parameters;

No. 2 — customers' entry to the drugstore;

No. 3 —joint queue;

No. 4 till No. 6 — servicing windows (drug’s sale);

No. 7 — drugstore exit and statistics summary
collection;

No. 8 till No. 10 — time of service for each window;

No. 11 till No. 14 — service time representation of
results for multi-time runs;

No. 15 and No. 16 — representation of the number of
work items that have exceeded their waiting limit;

No. 17 — analysis of the queue;

No. 18 — counting the work items that have left the
drugstore at once.

Additional units represent other features of the model:

No. 19 till No. 21 — count repeated service;

No. 22 till No. 24 — the formation of the joint queue
and clients' return to the common entry queue;

No. 25 till No. 27 — reflect the repeated service of
different customers at each cash desk.
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Fig. 4. The model with three servicing devices, analyses of the length of the queue and the time of waiting,
returning of the customers to the common entrance queue for repeated service

This base model allows the user to change the next
entering parameters (in brackets measure units are written):
time measure units (minutes); drugstores working time
(hours); frequency of customer’s appearance, its probability
character depending on different distributions; quantity of
servicing windows (one, two, three windows); duration of one
customer servicing in a window.

In further models the presence of a doctor in the
drugstore, customers, priorites different cash desks in case of

epidemics and etc must be taken into account. It is necessary
for the ultimate imitation modeling for different groups of
drugstores according to the models that reflect the practical
organization of selling drugs in them.

In order to compare, one should consider a drugstore
with two servicing windows. The first model assumed the
single queue to all windows. A case with separate queues is
presented in Fig. 5.

'\tem
mount

Pharmac
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Fig. 5. The model with two servicing windows
and separate queues to them, with clients leaving if common queue is unacceptable
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The client goes to a window with smaller queue.

If queues are identical, the buyer joins any. If the total
number of buyers in both queues exceeds admissible, a new
client leaves a drugstore.

This model contains the next additional blocks:

No. 28, 30 and No. 32 — choice of clients way to
smaller queue, where the number of clients is less;

No. 29 and No. 31 — blocks for comparison of queues
length;

o T
Cliergz Oueuel

e
Exp. Distrib.

=g

Cllen

g
Exp. Distrib.

s
w\

op oa
Znd Window

|:||3 o,
1=t Miind

No. 33 and No. 34 — separate queues before the first
and the second servicing windows;

No. 35 — summary of common number of clients in
both queues;

No. 36 and No. 37 — blocks which provide clients’
leaving the drugstore if common queue length is
unacceptable.

The next step for the models is presented in Fig. 6.

Exit
@
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un iy

e

Clients Oueue Guichet

mjpmigs,
Maorm. Distrib.

Fig. 6. The model with two servicing windows and separate cash (pay) window

In this case the buyer after the choice of drugs in
servicing window (at the pharmacist) pays its cost in a
separate cash window, and then again comes back do the
single queue to get the paid purchase at the pharmacist. For
this purposes corresponding group of block was added to
finish the previous model:

No. 38 and No. 39 — the removal of the attribute,
which confirms the provided service of the buyer in cash
window (payment of drugs by him);

No. 40 and No. 41 — the checking of conditions (if
payment is needed then a client goes to cash window, and
drugs are already taken by buyer and he leaves);

No. 42 — the formation of the single queue from two
service windows before cash window;

No. 43 — the queue before cash window;

No. 44 and No. 45 — servicing time parameters for
cash window;

No. 46 — cash (pay) window;

No. 47 — block for the set, which confirms the payment
in cash window and the subsequent clients transition to
initial model (common input and formation of queues for both
servicing windows).

Other blocks are necessary to be included in the
model for priority buyers occurrence. Corresponding model is
shown in Fig. 7.

There are such new fragments:

No. 48 — priority distribution;

No. 49 — block of priorities selection;

No. 50 and No. 51 — sets for different priorities;

No. 52 and No. 53 — queues before servicing windows
with analysis of buyers’ priorities.
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Fig. 7. The model with priority clients

The author has developed the described models
considering other factors. For example, the next situations
were provided, when a long queue or long waiting time made
the customer leave the drugstore.

Also repeated returning of a customer after the first
purchase has been provided. Extraordinary occasion describes
the existence of consulting services in the drugstore, for
example when some visitors are being consulted by the
doctor. And also the abilities of optimal windows quantity
defining using the comparison of its functioning costs and
potential losses because of customers exit in case of long
queue and waiting time were researched.

Thus, the productive approach to imitating modeling
for queues in drugstores and customers services have been
developed and presented. The developed computer models in
ExtendSim7LT environment allow to get important characteristics
of pharmaceutical services using statistical data and
calculation experiment — existence of queues, waiting time,
pharmacists loading etc.

The presented model developments enable us to
demonstrate and to formalize the process of drugstore visitors
servicing, to identify the main directions of drugstore’s work
improvement taking into account interests of customers and
the pharmaceutical entrepreneurship, to make proved
economic and mathematical calculations of different possible
variants of servicing and stuff functioning organization. As a
result it is possible to improve the customer’s service and to
optimize functioning of the drugstores. After the calculative
experiments it appeared that the developed models give a
chance to improve the quality of service and at the same time
to optimize the work of pharmacies on the basis of computer
modeling and the analysis of different ways of selling
medicines.

References: 1. Ionomapenko B. C. IIpoGiema OL[iHKH CHCTEMHOL
e(ekTHBHOCTI (PyHKIIOHYBaHHs Ta po3BUTKY mianpuemctsa / B. C. Ilo-
Homapenko, 1. B. T'onrtapeBa // ExoHomika po3Butky. — 2011. —
Ne 1(57). — C. 5-8. 2. Opnos II. A. IIpobnemsl ynpaBieHUs Kade-
CTBOM MPOAYKIUM M IOBBHIIICHHUS COLHAIBHOH OTBETCTBCHHOCTU
npeanpustuid / I1. A. Opnos // ExoHomika po3utky. — 2011. —

Ne 1(57). — C. 8-13. 3. Jleneiiko T. 1. Opranizauiiina nepe0yaoBa
MepCcoHaITy IMIANPUEMCTBA SIK CKJIAJIOBA IMPOLECY PECTPYKTYpH3aLil
/ T. 1. Jleneiiko, H. K. Hazapos // Exonomika po3sutky. — 2011. —
Ne 1(57). — C. 13-15. 4. Knebanosa T. C. Mogeni MOHITOpHHTY
BHYTPILIHBOrO cepenoBuia npomuciosoro mianpuemcrsa / T. C. Kie-
GanoBa, K. C. Kosanenko // bizuec Inpopm. — 2011. — Ne 5(2). —
C. 13-17. 5. AnanTuBHbIC MOJICTIM B CUCTEMAX MPUHATHS PEIICHUH
monorpadust / mox pea. H. A. Kusuma, T. C. Knebanosoii. — X. :
W] "MHXXDK", 2007. — 368 c. 6. [Ipunsrue peuieHuii B ynpasie-
HHUU SKOHOMHYECKUMHU OOBEKTaMH: METOABI U MOJENH : MOHOIpa-
¢ust / . T. Bepcyukuit, H. H. Jlena, T. C. KnebanoBa u ap. —
Hownerx : W3n. TOB "lOro-Boctok"”, JIT/], 2000. — 276 c. 7. Cy-
YacHi Ta NepPCHEeKTHBHI METOIH 1 MOJIENI YIPABIiHHI B €KOHOMILI :
monorpadist / T. C. Knebanosa, JI. C. 'ypesnoBa, O. M. Becemnos-
ChKHil Ta iH. ; mia pex. A. e. H, npod. A. O. €midanosa. — Cymu :
JBH3 "YABC HBV", 2008. — 315 c. 8. CoBpeMeHHbIe TPOOIEMbI
MOJIEIMPOBAHUSI COLUATBHO-9KOHOMUUECKUX CHCTEM : MOHOTrpadus
/ T. C. KnebanoBa u ap. — X. : UJ] "MHXXDOK", 2009. — 440 c.
9. Mepkynosa T. B. Hcnonp3oBaHne IMHUTAIMOHHOTO MOJETHPOBa-
HUs B HajoroBoM MeHepkMente / T. B. Mepkynosa, C. H. Kocren-
ko // Bicauk XHYVY imeni B. H. Kapasina. ExonomiuHa cepis. —
2009. — Ne 892. — C. 163-169. 10. MepkynoBa T. B. MynbTrarent-
HBII OZIXOJ] K MOJIEIMPOBAHUIO SKOHOMHYECKOH CHCTEMBI B YCIIO-
BHUSX HecraloHapHoW BHemHedl cpenst / T. B. Mepkynoga,
H. B. Axynos // biznec ITudopm. — 2009. — Ne 4(2). — C. 114-117.
11. Mepkynosa T. B. MaremaTndeckue MoJenn B aBTOMaTH3AIUH
ynpasnenus 3anacamu / T. B. Mepkynosa, H. B. Axynos // EkoHo-
Mika: mpoOseMu Teopii Ta mpaxkTuku : 30. Hayk. mp. — JlHinpo-
nerposeek : JIHY, 2007. — Bum. 232. — T. II. — C. 525-533. 12. Mep-
kynmoBa T. B. Hcmoms3oBanme ABC-ananms3a B ymnpaBiieHHH
3aracamu / T. B. Mepkynosa, H. B. Akynos // Bicauk XHY imeHi
B. H. Kapasina. Exonomiuna cepis. — 2007. — Ne 786. — C. 140-143.
13. MepkynoBa T. B. Kpurepnn oneHKn AeATEIbHOCTH HAJIOTOBOI
ciryxObl B cBeTe TeopuH areHTckux ortHouieHudt / T. B. Mepkynoa
// HaykoBi mpaii J[oHEIbKOro HalliOHAIBHOTO TEXHIYHOrO YHIBEp-
curery. Cepist: exonomiuna. — Jlonweupk : JJowHTY, 2008. —
Bum. 34-2(138). — C. 174-178. 14. Pymsinues H. B. Mogenuposanue
rHOKUX MPOM3BOICTBEHHO-JorHcTHYeckuX cucteM / H. B. PymsH-
ueB. — Jloneuk : U3a. "IOro-Boctok"”, 2004. — 235 c. 15. Pymsn-
neB M. B. JlocmimkeHHs cucTeMu 0OCIyroByBaHHS 3 HEHaJiHHUM
IpUIAZOM 1 NepeHaTarofKEHHIM Ha II0YaTKy Hepiony 3aifHs-
tocti / M. B. Pymsauues // Bizuec Iadopm. — 2011. — Ne 7. —



EKOHOMIKa mignpmremMcTBa Ta yrpas/iiHHA BUPODHVIL TBOM

96

C. 10-13. 16. Pymsiaues M. B. 'Hyuki JIoricTU4HI CHCTEMH 3 mepe-
HAJIArO/DKEHHSM Ha MOYaTKy Nepiojy 3aiHATOCTI i BTPaTOX BUMOT
/ M. B. Pymsnues // bisnec Indopm. — 2012. — Ne 4. — C. 25-27.
17. Pymsaue M. B. I'Hydki noricTWyHi CHCTEMH 3 IepEeHAaro-
JOKEHHSIM B KIHI[ TIepiofly 3aiiHATOCTI Ta BTpaToro BuMor / M. B. Py-
mstHLeB // bisnec Indopm. — 2012. — Ne 5. — C. 51-54. 18. Muymuko 3. M.
AHaji3 HanpsIMKIB JIOCTI/DKEHb 3 EKOHOMIKH, MEHEIKMEHTY Ta
MapketuHry B ¢apmauii / 3. M. Muymko // Bicauk ¢apmarnii. —
2004. — Ne 4. — C. 53-58. 19. I'pomoBuk b. I1. I[Ipo6nemui nuTaHHs
JIOTICTHYHOrO OOCIyroByBaHHS CIOXHBAYiB JIIKapCHKHX 3ac00iB
/' b. II. I'pomoBuk // ®apmareBTuynuit xypHain. — 2007. — Ne 5. —
C. 14-18. 20. Ilectyn 1. B. Mapkerunrose indopmaiiiitne 3abe3me-
YEeHHsS MPOIECY NPHUUHSITTSA YIPABIIHCHKUX pillieHb B (apmaril
/ 1. B. Ilectyn, 3. M. Muymiko // ®apManeBTHYHHI KypHaI. —
2007. — Ne 1. — C. 9-14. 21. Tonouko B. M. Ynpasrinus ¢papma-
uiero / B. M. Tonouko. — X. : Bug. H®aV, 2004. — 386 c. 22. [lopo-
xoBa JI. 1. Mozenp B menemkmenTi. dapMalieBTHUHA SHIIUKIIONE-
mist / JI. TI. JlopoxoBa. — K. : Mopion, 2005. — C. 519-520.
23. Hosranp C. B. MaremaTnuHe MOZIENIOBAaHHS B MapKETHHTY
/ C. B. [osrans. — [uinpomerpoBchk : HI'Y, 2002. — 194 c.
24. lllennon P. IMuTanMOHHOE MOJEIMPOBAHHE CHCTEM — HCKYC-
ctBo u Hayka / P. Illemnon. — M. : Munp, 1978. — 301 c.
25. Modeling of two strategies in inventory control system with
random lead time and demand / E. Kopytov, L. Greenglaz,
A. Muravyov et al. // Computer Modeling and New Technologies.
2007. — No. 1. — Pp. 21-30. 26. Moore J. Decision modeling with
Microsoft Excel / J. Moore, L. Weatherford. — New Jersey : Prentice
Hall, 2004. — 1 024 p.

References: 1. Ponomarenko V. S. Problema otsinky systemnoi
efektyvnosti funktsionuvannia ta rozvytku pidpryiemstva / V. S. Po-
nomarenko, I. V. Hontareva // Ekonomika rozvytku. — 2011. —
No. 1(57). — Pp. 5-8. 2. Orlov P. A. Problemy upravleniya
kachestvom produktsii i povysheniya sotsialnoiy otvetstvennosti
predpriyatiy / P. A. Orlov // Ekonomika rozvytku. — 2011. —
No. 1(57). — Pp. 8-13. 3. Lepeiko T. I. Orhanizatsiina perebudova
personalu pidpryiemstva yak skladova protsesu restrukturyzatsii
/ T. I. Lepeiko, N. K. Nazarov // Ekonomika rozvytku. — 2011. —
No. 1(57). — Pp. 13-15. 4. Klebanova T. S. Modeli monitorynhu
vnutrishnioho seredovyshcha promyslovoho pidpryiemstva / T. S. Kle-
banova, K. S. Kovalenko // Biznes Inform. — 2011. — No. 5(2). —
Pp. 13-17. 5. Adaptivnyye modeli v sistemakh prinyatiya resheniy :
monografiya / pod red. N. A. Kizima, T. S. Klebanovoy. — Kh. :
ID "INZhEK", 2007. — 368 p. 6. Prinyatiye resheniy v upravlenii
ekonomicheskimi obyektami: metody i modeli monografiya
/ Ya. G. Bersutskiy, N. N. Lepa, T. S. Klebanova i dr. — Donetsk :
I1zd. TOV "Yugo-Vostok", LTD, 2000. — 276 p. 7. Suchasni ta
perspektyvni metody i modeli upravlinnia v economitsi : mono-
hrafiia / T. S. Klebanova, L. S. Hurianova, O. M. Besedovskyi ta in. ;
pid red. d. e. n., prof. A. O. Yepifanova. — Sumy : DVNZ "UABS
NBU", 2008. — 315 p. 8. Sovremennye problemy modelirovaniya
sotsialno-ekonomicheskikh sistem : monografiya / T. S. Klebanova
i dr. — Kh. : ID "INZhEK", 2009. — 440 p. 9. Merkulova T. V.
Ispolzovanie imitatsionnogo modelirovaniya v nalogovom me-
nedzhmente / T. V. Merkulova, S. N. Kostenko // Visnyk KhNU
imeni V. N. Karazina. Ekonomichna seriia. — 2009. — No. 892. —
Pp. 163-169. 10. Merkulova T. V. Multiagentnyy podkhod k
modelirovaniyu ekonomicheskoy sistemy v usloviyakh nestatsionarnoy
vneshney sredy / T. V. Merkulova, N. V. Akulov // Biznes Inform. —
2009. — No. 4(2). — Pp. 114-117. 11. Merkulova T. V. Matema-
ticheskie modeli v avtomatizatsii upravleniya zapasami / T. V. Mer-
kulova, N. V. Akulov // Ekonomika: problemy teorii ta praktyky :
zb. nauk. pr. — Dnipropetrovsk : DNU, 2007. — Vol. 232. - T. Il. -
Pp. 525-533. 12. Merkulova T. V. Ispolzovanye ABC-analiza v
upravlenii zapasami / T. V. Merkulova, N. V. Akulov // Visnyk
KhNU imeni V. N. Karazina. Ekonomichna seriia. — 2007. —

No. 786. — Pp. 140-143. 13. Merkulova T. V. Kriterii otsenki
deyatelnostyi nalogovoy sluzhby v svete teorii agentskikh
otnosheniy / T. V. Merkulova // Naukovi pratsi Donetskoho
natsionalnoho tekhnichnoho universytetu. Seriya: ekonomichna. —
Donetsk : DonNTU, 2008. — Vol. 34-2(138). — Pp. 174-178.
14. Rumyantsev N. V. Modelirovaniye gibkikh proizvodstvenno-
logisticheskikh sistem / N. V. Rumyantsev. — Donetsk : lzd. Yugo-
Vostok, 2004. — 235 p. 15. Rumiantsev M. V. Doslidzhennia
systemy obsluhovuvannia z nenadiinym pryladom i perenala-
hodzhenniam na pochatku periodu zainiatosti / M. V. Rumiantsev
/I Biznes Inform. — 2011. — No. 7. — Pp. 10-13. 16. Rumiantsev M. V.
Hnuchki lohistychni systemy z perenalahodzhenniam na pochatku
periodu zainiatosti i vtratoiu vymoh / M. V. Rumiantsev // Biznes
Inform. — 2012. — No. 4. — Pp. 25-27. 17. Rumiantsev M. V.
Hnuchki lohistichni systemy z perenalahodzhenniam v Kkintsi
periodu zainiatosti i vtratoiu vymoh / M. V. Rumiantsev // Biznes
Inform. — 2012. — No 5. — Pp. 51-54. 18. Mnushko Z. M. Analiz
napriamkiv doslidzhen z ekonomiky, menedzhmentu ta marketynhu
v farmatsii / Z. M. Mnushko // Visnyk farmatsii. — 2004. — No. 4. —
Pp. 53-58. 19. Hromovyk B. P. Problemni pytannia lohistychnoho
obsluhovuvannia spozhyvachiv likarskykh zasobiv / B. P. Hro-
movyk // Farmatsevtychnyi zhurnal. — 2007. — No. 5. — Pp. 14-18.
20. Pestun 1. V. Marketynhove informatsiine zabezpechennia
protsesu pryiniattia upravlinskykh rishen v farmatsii / 1. V. Pestun,
Z. M. Mnushko // Farmatsevtychnyi zhurnal. — 2007. — No. 1. —
Pp. 9-14. 21. Tolochko V. M. Upravlinnia farmatsiieiu / V. M. To-
lochko. — Kh. : Vyd. NFaU, 2004. — 386 p. 22. Dorokhova L. P.
Model v menedzhmenti. Farmatsevtychna entsyklopediia / L. P. Do-
rokhova. — K. : Morion, 2005. — Pp. 519-520. 23. Dovhan S. V.
Matematychne modeliuvannia v marketynhu / S. V. Dovhan. —
Dnipropetrovsk : NHU, 2002. — 194 p. 24. Shennon R. Imitatsionnoye
modelirovanie sistem — iskusstvo i nauka / R. Shennon. — M. : Mir,
1978. — 301 p. 25. Modeling of two strategies in inventory control
system with random lead time and demand / E. Kopytov,
L. Greenglaz, A. Muravyov et al. // Computer Modeling and New
Technologies. — 2007. — No. 1. — Pp. 21-30. 26. Moore J. Decision
modeling with Microsoft Excel / J. Moore, L. Weatherford. — New
Jersey : Prentice Hall, 2004. — 1 024 p.

Information about the author

Oleksandr Dorokhov — PhD in Engineering, Associate
Professor of Information Systems Department of Kharkiv National
University of Economics (9a Lenin Ave, 61166, Kharkiv, e-mail:
aleks.dorokhov@meta.ua).

Indopmauist npo aBTopa

JlopoxoB Ouexcanap BacuiboBMY — KaHA. TE€XH. HayK,
JOLEHT Kadenpy iHpopMaLiiHuX cucteM XapKiBCHKOTO HalliOHAJb-
HOTO eKOHOMiuHOro yHiBepcurety (61166, M. Xapkis, mp. JIeHi-
Ha, 9a, e-mail: aleks.dorokhov@meta.ua).

HUudopmanus 06 aBTope

JlopoxoB AjiekcaHap BacuiabeBuY — KaHZ. TeXH. HayK,
JOLIeHT Kadeapsl HHPOPMAIIMOHHBIX CUCTEM XapbKOBCKOTO Ha-
[HOHATBHOTO YKOHOMHYECKOTO yHHBepcurera (61166, r. Xapb-
KoB, 1ip. Jlenuna, 9a, e-mail: aleks.dorokhov@meta.ua).

A double-blind
peer review has been held.

Cmamms Haditiwna do peo.
04.12.2012 p.

T O S



