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Abstract. The purpose of the study is to develop a method for calculating the integral
estimates of the rationality of integrated logistics systems in the mining industry by expert
methods. The calculation of integral estimates of the levels of social rationality of the
studied logistics systems of a particular branch of the regional economy is very difficult.
Since there is a practical difficulty in strictly formalizing and taking into account all the
factors and processes that reflect the specifics of their formation and functioning. The article
presents a procedure for the step-by-step calculation of the integral assessment of social
rationality. As a result, it is possible to choose the optimal drugs related to one or several
sectors of the economy of the federal district and the country as a whole.

The methodology for an integral (generalized) assessment of logistics systems involves the
following stages: 1) formulation of the research problem; 2) selection of evaluation features;
3) selection of significant criteria for assessing the levels of rationality of logistics systems
for each criterion; 4) determination of assessments of the levels of rationality of logistics
systems for each selected criterion within each attribute; 5) determination of generalized
(integral) estimates according to their various classifications; 6) determination of the
integral assessment for each logistics system under study; 7) interpretation of the results.
The proposed expert assessment methodology in combination with other mathematical
methods can become an important tool for designing national and international logistics
systems in various sectors of the economy.
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“Uncmumym 2oprnoeo dena J[BO PAH
Poccuiickas ®eoepayus, Xabaposck
*Boruucaumenviwiil yenmp JBO PAH
Poccuiickas ®eoepayus, Xabaposck

AnnoTanus. Llepio necnenoBaHus sSIBISETCS pa3padoTKa METOMMKA pacieTa HHTETPaTbHOMH
OLIEHKH PallMOHAILHOCTH UHTEIPUPOBAHHBIX JIOTUCTUYECKUX CUCTEM B TOPHOAOOBIBAIOLEH
OTpACIH SKCTIEPTHEIMH METOAaMH. PacdeT MHTErpabHBIX OIIEHOK YPOBHEH 00IIECTBEHHOM
PaLMOHATIBHOCTH UCCIIETYEMbIX JIOTUCTUYECKUX CUCTEM TOM MJIM MHOM OTPAcCiid SKOHOMHUKH
PETHOHA MPEICTABISET OOMBIIYIO CIIOKHOCTE BCIICICTBUE MPAKTUIECKOH HEBO3MOKHOCTH
CTPOTO#1 (hopMaNU3aIIH U yIeTa BceX (JaKTOPOB H MPOLIECCOB, OTOOPAYKAIOIINX CIICIUPHUKY
ux (opMupOBaHUS U (PYHKIIMOHUPOBAHKA. B cTaThe mpeacTaBieHa mporeaypa Io3TarHoro
pacueTa HHTETpaNIbHOM OIEHKH O0IIEeCTBEHHON PalliOHAIBFHOCTH, HA OCHOBE KOTOPOM
BO3MOYKEH BBIOOP ONTUMANBHBIX JOTUCTHYECKHUX CHCTEM, OTHOCSIINXCS K OTHOHN MIIH
HECKOJIBKUM OTPACIISIM SKOHOMUKH (peepaIbHOTO PErroHa M CTPAHEI B IIETIOM.
Meroanka HHTETpaNbHON (0000IICHHO) OIIEHKH JIOTHCTHYECKIX CHCTEM IIPEIIONaracT
CJIeYIOIIHe Tanbl: 1) MOCTaHOBKA 3a/1a4i UCCIIE0BAHuUS; 2) BBIOOP OLEHOUYHBIX IPU3HAKOB;
3) BBIOOp 3HAYUMBIX KPUTEPUECB OICHKH YPOBHEH pallHOHATHFHOCTH JIOTHCTHUECKUX
CHUCTEM I10 Ka)KJIOMY IIpU3HaKy; 4) onpeiesieHHe OLIEHOK YPOBHEH pallMOHAIbHOCTH
JIOTUCTUYECKHUX CUCTEM IO KaXKIOMy OTOOPaHHOMY KPUTEPHIO BHYTPH KaXJI0T0 IIPU3HAKa;
5) ompenenerne 000OMEHHBIX (MHTETPaTbHBIX) OLEHOK MO MX Pa3INIHBIM KIaCCH(PUKAITHIM;
6) onpeniesieHNe HHTErPAILHOM OLIEHKH JUIsl KKI0H HCCIeAyeMO JIOTHCTHYECKON CHCTEMBI;
7) MHTEpHIpeTalUs PE3yIbTaTOB.

[IpennoxeHHast METOJMKA SKCIIEPTHOM OLIEHKH B COYETAHUU C IPYTUMU MaTeMaTHueCKUMU
METOJaMH MOXKET CTaTh BaXXHBIM UHCTPYMEHTOM IPOEKTUPOBAHUS HAIIMOHAJIbHBIX
1 MEKIYHAPOJHBIX JIOTUCTUYECKUX CUCTEM B PA3JIMYHBIX OTPACIAX IKOHOMHUKH.

KnrouyeBble c10Ba: MHTETPUPOBAHHBIC JOTUCTHUYCCKHUE CUCTEMBI, (D PEKTUBHOE
(YHKIIMOHHPOBAHNE, COLUATEHO-9KOHOMHYECKOE Pa3BUTHE.

Hayunas crieunansHocTh: 5.4.4. CounanbHas CTPYKTypa, COLMAIbHbIe HHCTUTYTHI
Y TIpoLiecchl (COLMONIOrHuecKrue HaykH); 5.2.3. PerruonanbHas 1 oTpaciieBasi 9JKOHOMHUKA.

Hutuposanue: Apxunosa 0. A., JleontseB P.I. OneHka panimoHaaIbHOCTU UHTETPUPOBAHHBIX
JorucTUaecKkux cucreM. JKypu. Cub. gpedep. yn-ma. ['ymanumapnoie nayku, 2024, 17(12), 2494-2503.
EDN: VFYQRY

Introduction

The economy of the Far East of the Russian
Federation as a resource-type problematic region
(Leontiev, 2021) not only implements production
relations and the exchange of goods between
individual territories, but also acts as a factor

organizing the world economic space and ensures
the further implementation of the geographical
division of labor (Baklanov, 2018). The logistics
systems (LS) of mining and other sectors of the
region’s economy are a leading factor in its
international economic integration, primarily
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with the countries of Northeast Asia and the
Asia-Pacific region.

In accordance with the approved Decree
of the Government of the Russian Federation
dated September 24, 2020 No. 2464-r “The
National Program for the Socio-Economic De-
velopment of the Far East for the period up to
2024 and for the future up to 2035, one of the
key competitive advantages of the Far Eastern
Federal District is the presence of the largest
world reserves of natural resources, which can
become the basis for new large-scale produc-
tion. According to this program, in order to
accelerate economic growth, export-oriented
sectors of the economy will be developed in
the Russian Far East, which can, among oth-
er things, ensure an influx of investments, in
particular, logistics and mining. At the same
time, the natural competitive advantages of the
Russian Far East in the field of mining industry
development will increase (Arkhipova, 2020,
Sklyarova, 2020). Improving the efficiency of
functioning and development of the mining
complex of the Russian Far East is the most im-
portant aspect. It is necessary to solve the prob-
lems of formation and functioning of rational
integrated logistics systems of the mining in-
dustry (ILSMI) in this region.

1. About the integral assessment of the
rationality of logistics systems

The assessment of the level of social ra-
tionality (or irrationality) of the activities
of a mining enterprise or any other sector of
the economy has practically not been consid-
ered in the literature (at least in the domestic
one). Moreover, such prerequisites and proce-
dures were not covered in any way in relation
to the corresponding sectoral mining logistics
systems (LSMI) and ILSMI. Nevertheless,
the terms “product quality” and “rationality
of LSMI and ILSMI” are similar in content,
which allows them to be used to assess the
level of social rationality (or irrationality) of a
particular logistics system. And also to modify
known methods that are used for a generalized
assessment of product quality.

Calculation of integral estimates of the
levels of social rationality of the studied LSMI
in the region is very difficult due to the practical

impossibility of strict formalization and taking
into account all the factors and processes that
reflect the specifics of their (LS) formation and
functioning. The procedure for the integral as-
sessment of the ILSMI should include the fol-
lowing steps (Fig. 1):

1) statement of the research problem;

2) selection of evaluative features that are
adequate to the studied ILSMI;

3) selection of significant criteria for as-
sessing the levels of rationality of the ILSMI
for each feature;

4) determination of estimates of the levels
of rationality of ILSMI for each selected crite-
rion within each feature;

5) determination of generalized (integral)
estimates of the rationality of the ILSMI ac-
cording to their various classifications;

6) determination of the integral assess-
ment for each investigated ILSMI:

— or interpretation of the results (conclu-
sions) for the first version of the study (6. A);

— or comparison of the results of the ILS-
MI assessment according to the second version
of the study (6. B);

— or the choice of the optimal ILSMI ac-
cording to the third option (6. C);

7) interpretation of the results (conclusions)
for the second and third options of the study.

Thus, there is a need to calculate the inte-
gral (generalized) assessment of the rationality
of the studied ILSMI by expert methods. The
estimate can be used in practice, depending on
the variant of the problem statement and the re-
quired calculation accuracy.

2. Integrated assessment procedure

Stage 1. Selection of generalized esti-
mates. For research and practical calculations
of integral assessments of the levels of social
rationality of any logistics systems of eco-
nomic sectors, several classifications are dis-
tinguished, each of which has a certain set of
features and their categories. So, for ILSMI it
is necessary to distinguish the following classi-
fications (Leontiev, 2021):

1) production and technological;

2) state-legal;

3) on economic relations and functional
stages;
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| 1. Statement of the research problem |

| 2. Selection of evaluation features |

L

| 3. Selection of significant criteria for each feature |

y

| 4_Evaluation of rationality for each criterion |

v

| 5. Generalized rationality estimates for various classifications |

)

| 6. Integral assessment of rationality according to various classifications |

Flrstoptlon

Unsatisfactory <———> Satisfactorily

Second option

| Determination of the integral estimate of the ideal ILSMI |—

v

|Comparison of the estimates of the studied and ideal ILSMI |

Does not match «— ‘ ——>Corresponds

Third optlon

| Determination of the integral estlmates of the two investigated | LSMI I_—

)

——>| Comparison of the integral estimates of the two investigated | LSMI |

The worst ILSMI «— -—>The best ILSMI

7. Interpretation of study results

Fig. 1. Scheme of integrated assessment of the rationality of ILSMI

4) according to the spatial (territorial) lo-
cation of associated industries;

5) by types of transport and cargo provision.

In practice, the selection of generalized
estimates of the level of social rationality for
each classification feature of the studied ILS-
MI and the determination of the degree of
their influence on the level of the integral as-
sessment of this system can be carried out by
laborious enumeration of the corresponding
possible combinations subjectively established
by each researcher or designer. The problem of
this complexity is often solved by experts (sub-
jects of assessment) to a certain extent formal-

ly, without a sufficiently prepared justification.
In order to objectively determine the integral
assessment of the level of social rationality of
the studied logistics system, it is necessary to
take into account the points of view of many
scientists and experts in other such industries.
After the preliminary selection of general-
ized assessments of the level of social rational-
ity for each classification feature of the studied
LS, it is necessary to clarify their composition
and the degree of influence on the level of the
integral assessment. These generalized assess-
ments are of a different nature and have dif-
ferent relative importance. Therefore, it is not
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enough to make only a preliminary selection
of generalized estimates by specialists belong-
ing to the same industry as the studied LS. It is
also necessary, with the help of specialists from
other sectors of the economy, various state and
public organizations, to clarify the composition
of the relevant generalized (integral) assess-
ments and to carry out a hierarchical weighting
of these assessments.

The process of selection and weighting of
generalized assessments formally proceeds as
follows:

1. Specialists of a certain branch of the
economy establish a temporary experimental
series of generalized assessments of the level of
social rationality for each classification feature
of the studied LS of the same branch.

2. Experts (specialists from other sectors
of the economy and government organizations)
study and modify this series until the modified
series is agreed with all experts.

3. Next, the generalized assessments are
weighted by the ranking and evaluation method.

4. Weighing results are analyzed.

5. Each expert has the opportunity to re-
evaluate the initial weighting at the next iter-
ation.

So, the process of weighing generalized
(integral) estimates begins with their ranking.

Stage 2. Ranking of generalized es-
timates. The ranking method assumes the
equality of importance intervals between gen-
eralized estimates. Each expert is invited to
give the generalized assessments the order of
importance and assign natural numbers to each
of them — ranks. In this case, the most import-
ant generalized estimate receives rank 1, and

the last rank n — the least important one. After
that, a rank matrix is compiled (Table 1).

In this table, the following designations
are entered: r, — the rank of the j-th criterion
assigned by the i-th expert; m — number of ex-
perts; n is the number of criteria.

If the expert cannot distinguish the de-
gree of importance of some generalized as-
sessments, then he is forced to assign them the
same rank, as a result of which the number of
ranks n is not equal to the number of ranked
criteria. In such cases, so-called standardized
(linked) ranks are assigned to generalized as-
sessments. To this end, the total number of
standardized ranks is assumed to be n, and cri-
teria having the same ranks are assigned a stan-
dardized rank, the value of which is the average
of the sum of the places divided by the number
of generalized ratings with the same ranks.

For example, if rank 3 is assigned to the
3rd, 4th and 5th generalized estimates by the i-
th expert, then their ranks in the summary ma-
trix of ranks are: (3+4+5)/3 =4, thatis,r, =r, =
r,, = 4. If the following 6th and 7th generahzed
estlmates are assigned ranks equal to 4 and 5
by the i-th expert, then in the summary matrix
their ranks will be respectively designated as 6
and 7, that is, r,, = 6 m r,, = 7. This is how the
ranks change. Sometimes fractional ranks may
appear in the summary matrix. For example,
if the i-th expert 8 and the 9th generalized as-
sessments are assigned a rank of 8, then in the
summary matrix their rank will be 8.5.

Thus, the sum of ranks given by each i-
th expert for all generalized estimates must be
equal to the checksum, which is the sum of the
numbers of the natural series (1):

Table 1. Matrix of the ranks assigned by the experts of the generalized assessments

Ratings 1 5 . n The sum of the ranks

Experts J o of the i-th expert
1 11 12 1j I
2 I, I, 2 e 2n
i il L, ij LN
m T - . T

The sum of all r, according
to the j-th estimate
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1+24-+i+--+n=m+1)*n/2, (1)

Next, the actual sums of all strings are cal-
culated, which must be equal to each other and
at the same time to the checksum. After check-
ing the correctness of the compilation of the
rank matrix, they proceed to clarify the degree
of importance of the generalized assessments
from the point of view of experts. To do this, in
Table 1, the sums of all individual columns are
calculated. In this case, of course, the total sum
of all sums of the ranks of the j-th assessment
(the sum of the matrix columns) must be equal
to the total sum of all the sums of the ranks as-
signed to the i-th experts (the sum of the rows
of the matrix).

The generalized assessment, which has
the greatest degree of importance for determin-
ing the integral assessment of the level of social
rationality of some studied LS, has the smallest
sum of ranks, and the generalized assessment,
which has the weakest influence, has the largest
sum of ranks.

The stated method of ranking by order of
assignment of ranks causes difficulty in appli-
cation when the question is raised about assign-
ing a “weight” to each generalized assessment,
starting with the most important of them. The
greater the numerical value of the degree of
importance of the generalized assessment,
the greater should be its weight. This peculiar
complexity can be overcome by inverting the
rank formed by each expert (2):

Rijj=n—ry ()

where R; is the inverted rank of the j-th gen-
eralized assessment, established by the i-th
expert; n is the number of ranked generalized
estimates.

Therefore, the first most important gener-
alized score will receive a reversed rank of n —
1, the next most important generalized score
will receive a reversed rank of n — 2, and so on.
And the last most important generalized score
will receive a reversed rank of 0.

The resulting rank for each generalized
assessment is determined by summing the re-
versed ranks of experts (3):

Ri=r1i+r2i+"'+ril'+"'+rmi, (3)

where R, is the resulting rank of the j-th criteri-
on; m — number of experts.

Next, the resulting importance ranks are
normalized. To this end, the ranks for all gen-
eralized assessments are summed up, and then
each of them is divided by the resulting amount.

Thus, the reversed resulting rank is nor-
malized as follows (4):

Si=Ri/(R1i+R2i+"'+Rii+"'+Rin); (4)

where s, is the reversed complex weighted rank
of the j-th criterion. The sum of all s, (forj=1,
2..., n) must naturally be equal to one.

The accuracy and reliability of the rank-
ing method largely depends on the number of
pooled scores. The fewer such estimates, the
higher their “distinguishability” from the ex-
pert’s point of view. And, therefore, the more
accurately and reliably it is possible to establish
the resulting (complex weighted) rank of each
generalized assessment. As a rule, the num-
ber of ranked generalized assessments should
not exceed 20. This procedure is most reliable
when n < 10. For example, in (Shlyakhovoy,
2002), 15 indicators were initially chosen, and
later only 10 were left.

The ranking method cannot always be used
in its purest form. Most often, it should be com-
bined with other methods that provide a more
accurate assessment of the degree of importance
or usefulness of generalized (integral) estimates.
In particular, in the process of calculating the
integral assessment of the level of social ratio-
nality of any studied LS, the method of direct
scoring can be used (Shlyakhovoy, 2002).

Stage 3. Direct assignment of points.
The method of direct assessment consists in the
fact that the range of change in the degree of
importance or usefulness of the generalized as-
sessment is divided into several intervals. Each
interval is assigned a certain number of points,
for example, from 0 to 10. The task of the as-
sessor is to assign a certain number of points to
each assessment in accordance with the degree
of importance or usefulness of this assessment.
It should be noted that each expert is allowed to
give the same number of points to two (or sev-
eral) different generalized assessments.

The assignment of points to generalized
assessments with n = 10 and the maximum
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number of points equal to 10 is made on a scale
from 0 to 100 units. A value of zero indicates
that there is no useful value for this summary
score. And the hundredth value of the scale in-
dicates the highest degree of utility assigned to
this generalized assessment.

The resulting assessment of the utility of
some generalized assessment V. is determined
by summing the points assigned by all experts
to this generalized assessment (5):

V] =171i+172i+"'+17i]'+"'+17ml', (5)

where e is the individual number of points
assigned to the j-th generalized (integral) as-
sessment by the i-th expert.

The resulting utility scores (as well as the
resulting importance ranks) are normalized.
For this purpose, the scores for all generalized
assessments are summed up, and then the num-
ber of points individual for each generalized
assessment is divided by the amount received.

And then the complex degree of utility of
the j-th generalized estimate is equal to

WI = V] / (Vli + VZi + -+ V]l + -+ Vni), (6)

The sum of all W, (for j =1, 2..., n) must
also be equal to one.

For the 2nd and 3rd stages of the process of
calculating the integral assessment of the level
of social rationality of any studied LS, infor-
mation is entered into a general table. The table
indicates: the priority and evaluation of each
criterion, the results of ranking and scoring, the
average “vector of utility”.

Stage 4. Calculation of the effectiveness
of integral assessment options for each gen-
eralized assessment. The next section (stage)
in the general process of calculating the inte-
gral assessment of the level of social rationality
of the studied LS is the determination of the
efficiency value of possible options for an inte-
gral assessment of this kind, which differ in the
composition of generalized assessments.

After a preliminary determination of pos-
sible options for an integral assessment, each
expert participating in the selection procedure
visits a firm (enterprise) or corporation (com-
plex of enterprises) where one or another LS of
a particular sector of the economy is formed or
operates. He gets acquainted on the spot with

the situation and carefully studies the informa-
tion received as a result of familiarization for
each generalized assessment.

During this period, experts can simulta-
neously consider only one generalized assess-
ment. Each expert determines his personal
performance indicator for each of the integral
assessment options, based on the specifics of
this assessment. The performance indicator
determined by the expert can be expressed as
values in the range from 0 to 1. An indicator
equal to 1 is given when the integral assess-
ment option satisfies the given generalized
assessment of the LS qualification as much
as possible. A zero score corresponds to an
almost complete lack of satisfaction of the
relevant requirements. The value of 0.5 indi-
cates that some version of the integral assess-
ment of the rationality of some studied LS has
neither special advantages nor disadvantages
with respect to the considered generalized as-
sessment.

For each j-th generalized assessment, a
separate matrix of individual efficiency values
is compiled (Table 2). It consists of estimates
c,, given to each k-th version of the integral
estimate (k = 1, 2, ..., p) by each i-th expert
i=12,..., m).

Next, the efficiency values ¢, of k-x vari-
ants of the integral assessment are calculated
according to the given j-th generalized assess-
ment (7):

Ckcp -

(€1 + Cop + -+ Cyg + -+ Cg)
m )

™)

After obtaining individual estimates ¢,
and average values of efficiency Coep for any
one j-th generalized assessment, the experts
sequentially proceed to other generalized as-
sessments. The total number of matrices of in-
dividual efficiency values (Table 3) is equal to
the number of criteria n. Accordingly, for each
j-th generalized assessment, its own value Coep?
is obtained, which can be denoted as ¢, (e 1s
the average efficiency value related to the k-th
version of the integral assessment according to
the j-th generalized assessment).

From the average efficiency values, an effi-
ciency matrix is compiled, in which each com-
ponent e, is the arithmetic mean of the individ-
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Table 2. Matrix of efficiency values individual for each variant of the integral assessment
(according to the j-th generalized assessment)

Ratings
1 2 k p
Experts
1 11 12 1k Ip
2 21 22 2k 2p
i c, C, Cy Cy
m cml Cm2 co cmk Cmg
Sum of all ¢, by k-th estimate Coep

Table 3. Efficiency matrix of integrated assessment options for all generalized assessments

Generalized estimate )
; - 1 2 j n
Integral estimate (option)
1 11 12 1j In
2 - - ey e,
k € €, . €y e .
p e, C, ... e, .. c,

ual efficiency values of all experts according to
one generalized assessment.

Stage 5. Calculation of the overall effec-
tiveness of the integrated assessment options.
Further, the overall efficiency of the integral as-
sessment option can be obtained as the product of
the efficiency matrix (Table 3) by the generalized
assessment utility criterion vector (generalized
complex degree of utility of the j-th generalized
assessment) z. This product is a composite util-
ity vector U,, which displays all the presented
advantages of the integrated assessment options,
expressed by experts individually in the order in-
dicated above ().

Uk = (eli + ezl' + -+ ekl' + -+ em-) * ZI', (8)

where U, is the overall efficiency of the k-th
variant of the integral assessment; ¢ is the
averaged efficiency of the k-th version of the
integral estimate, which satisfies the j-th gen-
eralized estimate; z, - utility value of the j-th
generalized evaluation (z,can be equal to either
s, OF W, or (sj + wj): 2).

Since the sum of z, by must be equal to 1
and the maximum value of ¢ _ is also equal to 1,

the maximum value for an arbitrary U must be

equal to 1. Thus, the “unconditional” choice of
the variant of the integral estimate corresponds
to the value U, = 1, and the completely “unrea-
sonable” variant of the integral estimate corre-
sponds to the zero value U,. It is obvious that
most options for the integral assessment will
have a value greater than 0 and less than 1, prob-
ably in the range of 0.2—0.7 (Shlyakhovoy, 2002).
The most appropriate option can be considered
the one with the maximum efficiency U, .

Some methods for checking the consis-
tency and reliability of expert assessments are
outlined in many works.

In the article (Gudkov, 2021), for exam-
ple, the proposed approach is to improve the
accuracy of the valuation of expert decisions.
It consists in the formalization of sub-criteria
assessments using T. Saaty’s hierarchical anal-
ysis based on paired comparisons. At the same
time, computerization of the study is necessary,
which makes it possible to visualize the results,
improve the accuracy of estimates and prede-
termine the unexpected development of events.

The authors of (Korablev, 2005) consider
the use of the eigenvector method to determine
the degree of consistency of expert assessments
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presented in the form of a matrix of pairwise
comparisons of factors. And they offer a way to
correct expert estimates, which improves their
agreement and allows you to set clearer prior-
ities for factors. Mathematical and statistical
methods of evaluation, including methods of
simple ranking, weight coefficients, sequential
and paired comparisons, are considered in de-
tail in (Divina, 2019).

Stage 6. Areas of applicability of the
procedure. Each of the calculation algorithms
outlined above can be independently applied in
practice, depending on the variant of the prob-
lem statement and the required accuracy of cal-
culations.

This calculation process can also be used
in the development and evaluation of options
for locating production (processing of raw
materials) LS of some sector of the economy
(Omelchenko, 2013). The use of such a proce-
dure is quite possible in the practical activities
of various research and design organizations in
research related to the problems of expanding
existing and building new supply, transport
and trade facilities. A similar procedure can be
implemented to determine the optimal strate-
gy for designing the development of integrated
industries (Shindina, 2014) within one or more
LS, which belong to one or more sectors of the
economy in conditions of limited investment.

It should be noted that in the modern prac-
tice of designing LS in various sectors of the
national and international economy, mathemat-
ical and statistical methods of expert assess-
ments are still rarely used. For the successful
use of these methods, it is necessary, in particu-
lar: to improve the system for selecting experts,
to increase the efficiency of characterizing
group opinions, to develop methods for check-
ing the validity of estimates, to study implicit
causes (for example, the presence of corruption
schemes (Okonov, 2014), etc.

However, there is no doubt that in the near
future, expert assessments in combination with
other mathematical methods can become an
important tool for designing national and inter-
national LS of various sectors of the economy
of the regions (federal districts) of the Russian
Federation and the country as a whole, includ-
ing the ILSMI of the second and third orders.

Stage 7. Interpretation of the results. The
content of the operations of the final stage of the
generalized (integral) assessment of the social
rationality of logistics systems is entirely deter-
mined by the formulation of the problem of a par-
ticular study and consists in the interpretation of
the results obtained at the previous stages.

Conclusions

For the state, the population and society
as a whole (as subjects of the LS assessment),
only the quality level of a product purchased
by someone cannot reflect the generalized ra-
tionality (value, utility) of the functioning of a
certain ILSML

Because for them, such rationality is asso-
ciated primarily with other estimates:

— what are the costs of the operation of
these drugs associated with nature manage-
ment, state support for production,

— what is its contribution to the socio-
economic development of the region and the
Russian Federation as a whole (tax and cus-
toms, revenues to the budgets of all levels, the
number of jobs, etc.).

ILSMI, which does not meet the interests
of at least one group of subjects of assessment,
in principle, is irrational for society, and ILS-
MI, which satisfies the interests of the entire
set of groups of this kind, is considered socially
rational.

The development of an optimal plan for
the development and placement of associat-
ed industries in the ILSMI should consist of a
number of successive stages:

— determination of the boundaries of the
region in which the existing, developing (re-
constructed) and potential (scheduled for con-
struction) suppliers of products are located;

— preparation of data: 1) on the need for rele-
vant types of products and resources, 2) on possi-
ble options for the reconstruction of existing and
construction of new production facilities, 3) on
economic indicators for each of these options,
4) on transport costs along the transportation
routes included in the region under consideration;

— choice of planning period;

— mathematical formalization of the prob-
lem;

— the solution of the problem.
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