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The maneuvering basis between soft load and soft unload of mass servicing
systems of the network retail object is their sensitivity to changes in indicators of
integrated content of applied measures of its optimization (or the ability of the effective
indicator to react to the aggregate actions or means caused by the measure x), which is
an element of the network retail object management system at the local level. Sensitivity
is based on reactivity in y to x. In particular, the operating parameters of each service
channel must respond to the integrated actions of the influence of changes in their
initial parameters. The general picture of such sensitivity can be formed by the analysis
of sensitivity. Thus, the research is aimed at the identification and system

characterization of algorithms of estimation of the sensitivity of service systems of



network retail objects to measures of optimization. Within the framework of the study,
it's noted that the development and realization of measures of optimization of mass
service systems to which the most sensitive effective indicators are necessary since it is
influence on such parameters can provide maintenance between soft load and soft
unload systems of mass service of the network retail object. According to the results of
the research, it is concluded that the basis of the maintenance between the loading of
mass service systems of the network retail object is their sensitivity to changes in
indicators of integrated by the content of the applied measures of its optimization,
which in fact should be an element of the control system of network retail objects at the
local level. It’s proved that the maintenance between soft load and soft unload of mass
servicing system will help to refuse an application at the rigid overload of the modes
with unlimited queues (the use of such modes as a forced measure, stops the client from
buying, leads to the refusals of a considerable number of clients from buying at the cash
register, as a result of which objects of the network retail suffer direct losses and (or)
lose profit). The basis of loading maintenance is the sensitivity of the system of mass
service of the network retail object to changes of indicators of integrated content of the
applied measures of its optimization, which in fact should be an element of the system of

control of objects of network retail at the local level.

OcHoB010  1aBIPYBAHHA ~ MIJIC M AKOWO  3A8AHMANCEHICMIO  MaA M SIKOIO
HeO0BAHMAICEHICMIO CUCMEM MAc08020 00CNY208Y8AHHA 00 €KMaA Mepeiceso2o
pumetlsry € ix 4ymausicms 00 3MiH NOKA3HUKIB THME2POBAHUX 3MICIOM 3ACMOCO8YBAHUX
3axo0ie il onmumizayii, AKa € eleMeHmoM CUcmemMu KepyeamHs 00 exmamu
mepedceso20 pumelny Ha JOKATbHOMY pieHi. DaKmuuHo 4ymausicmes IPYHMYEMbCs HA
peakmugHocmi y 00 X. 30Kkpema, 8axciueo, wjob napamempu pooomu KOHCHO20 KAHATLY
00Cny208y6aHHs peazy8anu HA IHMeSpOo8aHi 3axX00amu 6nau8y 3MIHU iX BUXIOHUX
napamempig. 3a2anvHy KapmuHy makoi 4ymaueocmi MOJ’CHA chopmysamu uepe3 anais
yymaugeocmi. Biomax, oOocniooicenns cnpsamosane Ha ioenmughixayito ma cucmemmy
Xapakxmepucmuka ai2opummis OYiHKY 4ymau8ocmi cucmem o0Cny208Y8anHs 00 €KmMig
mepexcesozo pumelly 00 3axo0ie onmumizayii. Y medcax O0O0CHiOHNCEHHS 38EPHEHO
yeazy, wjo nompioHa po3pobKa ma nposedeHHs 3ax00i8 ONMUMI3ayii cucmem mMaco8o2o
00CY208Y8aHHS 00 AKUX HAUOLIbW YYMAUGL pe3YIbMamuHi NOKA3HUKU, OCKLIbKU came
6NIU6 HA MAKI napamempu Moxce 3abe3neuumu  J1AGIipYEaAHHs MIJC M SKOIO
3aeanmasiceHicmio  ma M SKOIO — HEeO0B8AHMANCEHICMIO  CUCmeMd  MAaco8020

00cy208y8antsa 00’ ckma Mmepediceso2o pumetiny. 3a pe3yibmamamu  O0CAIOHCEHHs



3p06/IEHO BUCHOBOK, WO OCHOBOIO JIABIPYBAHHS MIJC 3A8AHMANCEHICMIO CUCEM
MAC08020 00CNY208Y8AHHA 00 '€KMY Meperceso20 pumely € ix yymiugicms 00 3MiH
NOKA3HUKIB THMEe2POBAHUX 3d 3MICMOM 3ACHMOCO8YBAHUX 3aX00i8 ii onmumizayii, sKi
Gpaxkmuuno marome Oymu eiemMeHmoM CUCEMU KePYBAHHA 00 EKMAaMu Mepexnce8o2o
pumetny Ha JOKAIbHOMY pieHi. [logedeno, w0 1aBIpy8aHHs  MidC M KO
3aeammasiceHicmio  ma M SKOK — HEeO00B8AHMANCEHICMIO  CUCMEMU  MAaco8020
00Cy208Y8aHH  0ONOMOJICEe BIOMOBUMUCA 8I0 3ACMOCYBAHHA NPU  HCOPCMKOMY
NepesanmaMiCeHti pexcumie 3 HeoOMedceHuMu yepeamu (3aCMOCY8AHHA MAKUX
pedrcumie, K SUMYWEHOL Mipu, 3VRUHAE KAIEHMA 610 KYNigli, npu3eoosams 00 6i0MO08
3HAYHOI KilbKoCcmi Kli€ewmig 6i0 Kynienii Ha Kaci, 8 pe3yibmami sKoi 00 exmu
mepexncesoeo pumetity 3a3HaOms npami 3oumku ma (abo) empauaroms npudymor).
OcHo8010  1A8IPYBAHHA  3AB6AHMAICEHICMIO €  YYMIUGICMb  CUCMEMU  MACO8020
obcnyeo8ysants 00 '€kma mepexncego2o pumenny 00 3MIiH NOKA3HUKIE IHMe2PO8aHux
3MICMOM  3ACMOCO8Y8aAHUX 3ax00i8 ii onmmumizayii, sKka akmuuHo mae Oymu
eleMeHmMoM CUCMeMU Kepy8aHHs 00 €EKMAaMUu Mepexce8o20 pumeuny Ha J0KATbHOMY
pisni. Ilepcnexmueu nooanvuiux po3poOOK NO8'sI3aHI 3 GUKOPUCAHHAM al2OPUMMIG
YYMAUBOCMI CUCEM MACO8020 00CNY208)8aHHs 00 3aX00i8 onmumizayii 0Jis1 po3pooKu
ANOPUMMIB 2HYUKO20 pPe2ylI08aHHs 3A8AHMANCEHHS CUCmeM 00Cy208y8anHs 00'ckmia

mepexceoi po30pibHOCMI.

Keywords: system of mass servicing, channels of service; sources of
applications, applications; queues.
Kntouoei cnosa: cucmema macogoeo o0Cny208y8anHs, Kauaiu oOCIy208)6aHHA,

Oofcepejza 3AAB0K, 3A46KU, YepU.

Problem setting (description of the problem being analyzed in general and its
connection with important academic or practical tasks). The maneuvering basis
between soft load and soft unload of mass servicing systems of the network retail object
is their sensitivity to changes in indicators of integrated content of applied measures of its
optimization (or the ability of the effective indicator to react to the aggregate actions or
means caused by the measure x), which is an element of the network retail object
management system at the local level. Sensitivity is based on reactivity in y to x. In

particular, the operation parameters of each service channel must respond to the



integrated actions of the influence of changes in their initial parameters. The general
picture of such sensitivity can be formed by the analysis of sensitivity. At present, several
approaches to mass servicing systems' sensitivity estimation are distinguished by the
objects of the network retail to optimization measures, in particular: the iteration
approach based on the iteration transformations, data simulation, and average; the
correlation-regression approach based on the studies of the dependence of the effective
indicator on key variables. The definition and specificity of the given approaches to mass
servicing systems sensitivity estimation allow us to conclude that a sufficient number of
observations, changes in the effective indicators, and a set of key variables, which are
involved in optimization measures, the best is the correlation-regression approach.

The analysis of the last research and publications in which the solution to this
problem is begun. The proposed research is a continuation of the theoretical and
applied work of scientists, whose interests touched upon various aspects of the
management of network retail objects. The questions concerning the management of
mass servicing systems of network retail objects are devoted to works of famous
domestic scientists, in particular: Nesmiyanova M. [4], Kravets', V. [2], Pavlova M. [5].
At the same time, most of the existing works are devoted to the management of only
certain processes, which are characterized by such systems, in particular, as regards the
sources of applications (range of goods) in retail networks of large-scale trade
enterprises, improvement of retail technologies in modern conditions, etc. At the same
time, the peculiarities of the optimization of a mass service system are considered rather
limited and ambiguous.

The wording of the purposes of the article (problem). The purpose of the article
1s identification and system characterization of estimation algorithms of sensitivity of
mass service systems of network retail objects to measures of optimization.

The paper's main body with full reasoning of academic results. The best basis
for the correlation-regression approach to the assessment of mass service systems'
sensitivity to optimization measures 1S a comprehensive sensitivity assessment

(equivalent to the classical equalization of multiple regression), which determines the



strength of the reaction time of service or waiting time for the change of key variables.
This is possible with the following algorithm groups [1]:

1. The algorithms of identification of the form of the reaction of mass service
systems on the impact of optimization activity

2. Algorithms of identification of probable (significant) values for key variables;

3. Algorithms of identification of the influence of key variable actions optimization
and effective indicators

4. Algorithms of identification of the possible scope of changes of result and key
variables.

Let us consider in detail each of the structural groups of algorithms allocated by us,
having revealed their properties (characteristic features), and the form of submission (as
the final aggregate of precisely defined rules [1]).

Algorithms of identification of the form of the reaction of mass service systems to
the influence of the optimization event solve several questions:

- selection of key variables (x) included in the equalization;

- formalization of the level of sensitivity (MLR) according to the content of key
variables and the effective indicator;

- a general assessment of the adequacy of the equal sensitivity of the result to the
key variables.

Selection of key variables (x) included in the equation (for which the reactive,
effective measures mass service or "y" should be applied). The key variables that form
the sensitivity response xy have the following properties:

- quantitative measurement (for x units of measurement can be different);
- linear reactivity with the result (i.e. a pair coefficient that measures the linear reaction
between y and x (ry,Xj) should strive to 1);
- the absence of a significant linear reaction to each other (i.e., a pair coefficient
measuring the linear reaction between m and xx (rxj, xk) should strive to 0).

- According to the content of the components that form the Xy sensitivity response,

the selection of key variables includes:



- identification of variables that change the actions or means caused by the
optimization event, provided that the number of service devices n (number of mass
servicing systems workers, operators’ cashiers, self-service terminals, online service
channels), the intensity of the application flow A, the intensity of service flow
(productivity) of the u service channel, the length of m, gz — number of selected sources
of applications [1, p. 10-13]. The set of key variables is the basis of the f(x1,x2,...,xc)
function, which in linear form synthesizes the sensitivity "B" or the response "y" that
appears as a response (reaction) to the following algorithm:
f(x1,x2,...,xc)+E=y, (1);
where: key variables that are the basis of the function that synthesizes the reaction effect
and explains the sensitivity of "y"; b is the effective sign that is reactive to key variables
(x); € — the stochastic variable that takes into account the reaction effect of "y" on other
variables that are not taken into account in equalizing sensitivity;

- quantitative assessment of the reaction relationship between the key variables and
the effective indicator "y", described by the contents of the correlation matrix, formed

according to the algorithm:

rV,V ry,xl I.y,xm
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where: 1y, - the pair coefficient, which measures the linear response between y
and xj, if j = 1; m, m — the number of key variables; ryj x - the pair coefficient, which
measures the linear response between key variables xj and xkj, ifk = 1;

At the same time, we believe that the level for estimation of xy sensitivity should
be chosen only those key variables x, according to which in the correlation matrix the
obtained 1y, which are in the interval from 0,6 to 0,and r,; «, which are in the interval
from 0,4 to 1. The other variables are such that they do not measure the linear reaction
of results and measures of optimization of mass service systems.

Formalization of the level of sensitivity (MLR) according to the content of the key
variables and the effective indicator (in particular, matrix method or through Kramer's

algorithm the construction of a regression model with explanatory variables is carried



out). We offer two-factor functions f(x1, x2), to perform formalization of equitation
(MLR) according to Kramer’s algorithm. It's simple because carried out by finding the
Di (which is identified with the replacement of the i-th column by the free member's
column) and its separation into the main determinant D [1; 2]. Kramer’s algorithm
allows the formalization of equal sensitivity of the form of y=b0+blx1+b2x2. For
functions with more than two key variables, refer to the matrix equalization
formalization method, through operations with the initial matrix of values x, to which
the conditional single column is added (in particular, we transport matrix X (we get XT)
and C. At that the main actions are the multiplication of matrices XT X, XT Y, finding
the backup matrix (XTX)-1, and finding vectors of coefficient estimates or b, that
reflect the sensitivity response of each x formed within the framework of optimization
measures, to y by uses the matrix multiplication (XTX)-1XTY). The defined vectors of
estimation of coefficients reflecting the response of sensitivity allow, in general, form
formalization of equalization of sensitivity MLR (y=b0+b1x1+b2x2+...+ bnxn).

A general assessment of the adequacy of the level of sensitivity of the result (y) to
the key variables (x) is required if the x is different, and characterized by different units
of measure. For this assessment, the level of sensitivity is supplemented by the
combined indices of the close relationship xy, allowing to rank x by the force of
influence on (the stronger the influence of x, the greater the reaction y up to x). The
indices of the estimation of the adequacy of the level of sensitivity to the x are given by
private elasticity coefficients y up to x (Ej) or b- coefficients (bj). Note that to assess the
adequacy of equalization of the sensitivity of the result to the key variables (x) you can
choose any of the following indicators, due to their high informality, regarding
reactivity y up to x. If the level of sensitivity in terms of the key variable and the
effective indicator contains zero or low reactivity, it is not adequate and needs to be
transformed (elimination of variable x, forming low reactivity). At that all algorithms of
identification of the form of the reaction of mass service systems to the influence, which
come from the event of optimization are repeated, but with excluded x, which form a

low reaction.



Algorithms of identification of probable (significant) values for the key variables
(which lead to sensitivity of the effective indexes mass service systems of the network
retail objects) solve the following questions:

1. determine the importance of the equalization of sensitivity based on calculation
and analysis of the values of the determinate coefficient (or R2) according to the general
totality data. This indicator determines the average percentage of cases where changes x
cause reactive changes y (hence, the higher the R2 value, the greater the formed
sensitivity level in x is, and the more accurate the selection of reactive components is).

To the value of the determinate coefficient (R2), we suggest entering the following
scale of values: 0-0,1% (a- level) — zero or critically low level of sensitivity equalization
y up to x; 0,11-0,4 - low level of sensitivity equalization y up to x; 0,41-0,6 — the
average level of importance sensitivity equalization y up to x; 0,61-1 — high level of
importance sensitivity equalization y up to x. At the same time, at the zero and low
levels of importance, implementation of the measure of optimization of mass service
systems of the network retail objects makes no sense;

2. definition of key variables according to the content of the optimization event,
using the verification of hypotheses relative to the significance of individual coefficients
of sensitivity equalization, according to t-statistics for each b up to x. The main focus is
the probability of an accidental (false) reaction (or that can happen or not because it is
the result of a large number of random factors, which is not directly related to the very
start of optimization). If the coefficient bi to x important - this suggests that an
accidental (false) reaction was probable, so this is the most likely value for the key
variables that characterize the sensitivity of the chosen effective indicator to the specific
activity of optimization of mass service systems of the network retail object.

Algorithms of identification of parameters of key variable actions optimization and
effective indicators mass service systems in standard scale. These algorithms are entered
into effect if the key variable sensitivity levels are different or by units of measure.
Under such conditions, algorithms solve the question of:

1. obtaining a detailed assessment of the influence of key variables on the

algorithms of multiple sensitivity equalization in the standard scale. For this purpose,



both every key variable x and the effective sign-in are expressed in standard deviations
(ty, txl,...,txn), which gives the possibility to standardize them and to form the
standardized appearance of equitation of sensitivity. For this purpose, we recommend
focusing exclusively on classical standardization algorithms, as they allow us to work
with all types of sensitivity levels. The differentiated standardization of the components
of the sensitivity equalization x and V is also carried out on the standardized variable
sensitivity (ty or txji);

2. formalization of the final level of sensitivity mass service systems of
network retail objects according to the results of its standardization. This direction is
based on the assessment of the impact of b-factors based on the formation of a
standardized system of equations. After conversion, the formalization of the remaining
sensitivity equalization will look like this:

rxly=b1+rx1x2-b2+ -+ rxlxm-bm
3);

rxmy = rxmx1-bl +rxmx2-b2 + -+ bm’

Formalization of the final level of sensitivity allows for overestimation of the value
of vectors of estimates of the bj commitment coefficients, which reflect the sensitivity
response of each x formed within the framework of optimization measures (which,
previously, found by multiplication (XTX)-1XTY)).

Algorithms of identification of the possible extent of changes in the result and key
variables in equal sensitivity mass service systems solve questions and determination of
the trust intervals of changes of key variables (or approximate limits in which key
variables can vary) and result. At the same time, if the wide trust intervals have been
defined, the number of observations regarding x and V should be extended, in equal
sensitivity and repeat each of the above algorithms of the mass service systems
sensitivity estimation according to the classes of tasks.

Summary research summary and prospects for further tasks in this area.
Within the framework of the study, it is noted that the development and implementation
of measures of optimization of mass service systems to which the most sensitive
effective indicators are since it is the influence on such parameters can provide the

maneuvering between soft load and soft distrust system of mass service of the network



retail object. According to the results of the study, the following conclusions were
made:

1. The basis of the maintenance between the loading mass service systems of the
network retail object is their sensitivity to changes in the indicators integrated by the
content of the applied measures of its optimization, which in fact should be an element
of the control system of the network retail objects at the local level.

2. The maintenance between soft load and soft unload of the mass servicing system
will help to avoid the application of unlimited modes at rigid reloading (application of
such modes as forced measures, stops the client from buying, leads to the refusal of a
large number of clients from purchasing at the cash office, as a result of which the
network retail objects suffer direct losses and/or loss of profit).

3. The maneuvering basis of loading is the sensitivity of the system of mass service
of the network retail object to changes in the indicators of integrated content of the
applied measures of its optimization, which in fact should be an element of the system
of control of the network retail objects at the local level.

The prospects for further developments related to using the algorithms of
sensitivity of mass service systems to measures of optimization for the development of
algorithms of flexible adjustment of loading of service systems of network retail

objects.
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