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Purpose. Appeared together with a large number of the companies providing outsourcing and logistic servic-
es, the competition between complex logistic providers becomes more and more rigid every day. Facing complex-
ity of coordinating of a line-up of deliveries, it is important to estimate effectiveness of rendering of services by
third-party logistic providers.

Methodology. The method of estimation of services effectiveness by the logistic companies moves ahead un-
der the auspices of the triangular fuzzy analysis of TOPSIS and the fuzzy set theory. Third party logistics providers
is promoted under the guidance of triangular fuzzy technology for order preference by similarity to an ideal solu-
tion (TOPSIS) analysis and fuzzy set theory. Eight evaluation indexes are selected through a review of the re-
searches on Third Party Logistics Provider Service Performance Evaluation.

Findings. The scientific analysis method for the third party logistics providers service performance evaluation
has been furnished. It provides a theoretical basis for the management of the decision.

Originality. This study is one of the first studies to propose a triangular fuzzy TOPSIS method to evaluate the
third party logistics providers service performance.

Practical value. We establish the analysis method to help third party logistics providers to improve their op-
erating conditions, and find that we should focus on the economic interests and the potential profits, brought by
service, to create greater cost for the company and the society.

Keywords: service performance, triangular fuzzy TOPSILS analysis, fuzzy set theory, third party logistics

provider, performance evaluation, index system

Introduction. With the continuous development
of the circulation industry, the demand for logistics
services has become increasingly intense. Since enter-
prises focus on improving the core competitiveness,
the third party logistics becomes important for suppli-
ers and demanders. With the development of the mar-
ket, the differences among logistics companies are re-
ducing, which makes their business functions alike.
Hence the business functions can no longer serve as
the only factor for customers to choose third party lo-
gistics companies. The choice of the logistics providers
with strong comprehensive capabilities is becoming
particularly important [1].

Soonhu uses triangular fuzzy analytic hierarchy
process to evaluate the third party logistics enterprises,
and the sensitivity analysis is carried out [2]. Akman
defines an approach that integrates fuzzy TOPSIS al-
gorithm with fuzzy AHP to support LSP evaluation
and selection decisions [3]. Wallenburg believes that
logistics service providers should actively improve the
cost and performance to strengthen service innovation
management, to provide substantial value to custom-
ers and to improve customer’s loyalty [4].
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However, the customer evaluation alone cannot
achieve the satisfied service performance according to
the current status of domestic logistics enterprises de-
velopment. The service system of third party logistics
companies has not been effectively established and
can’t meet all the customers’ needs, for example, some
logistics enterprises have overlooked the quality and
service management improvement and lacked effective
service management system to regulate their service
management behaviours and service process. There-
fore scientific assessment methods should be used to
select the appropriate third party logistics company
when evaluate their service performance.

Establishment of evaluation index system. In
order to evaluate the performance of the third party
logistics enterprises effectively, the choice of indica-
tors is particularly important. According to the previ-
ous domestic and foreign literature, the research has
been focused on quantitative indicators of internal ser-
vice performance of enterprises. Akman indicated that
the evaluation criteria for logistics service provider in-
cludes 8 indicators: time delivery, price, product avail-
ability, reliability, firm’s background, firm’s reputa-
tion, knowledge sharing, flexibility [3]. Sun indicated
that, the supply chain partnership and coordination
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and management have significant impact on the logis-
tics service performance, but the supply chain infor-
mation does not, and the supply chain integration also
has significant impact on logistics service [5]. The for-
mer indexes proposed are not sufficient since the ab-
sent of logistics cost and efficiency related indicators.

Considering the complexity of the third party lo-
gistics, evaluation indexes must be comprehensively
evaluated from multiple perspectives. The compre-
hensive index proposed by Franceschini and Rafele is
adopted in the evaluation of service performance for
third party logistics enterprises due to its effective
combination of qualitative and quantitative factors il-
lustrated as follows in Table 1.

The factors in the list are not the absolute descrip-
tor about service performance evaluation, but neces-
sary to evaluate the service performance. In certain
circumstances the influence factors can be added or
reduced. This article uses these factors along with tri-
angular fuzzy TOPSIS analysis to evaluate service per-
formance of third-party logistic companies.

Third party logistics performance evaluation
method. Triangular fuzzy TOPSIS is been used to
evaluate the performance of the third party logistics.
The fuzzy set theory uses accurate ways to solve practi-
cal problems with fuzziness. When confronted with
complex research problems, the complexity would re-
duce the accuracy of its description and study. So that
the accuracy and conciseness became two mutually
exclusive features which need to be balanced. The ad-
vantage of fuzzy theory is that concise methods can be
used to solve complex problems. Simple terms instead
of figures have been used to show the performance of
suppliers. For example, simple words like very good,
good, bad and very bad have been used. The decision
makers provide linguistic rating criteria for service per-
formance and the alternative suppliers and then gener-
ate the overall performance score for each candidate
using fuzzy TOPSIS analysis. The supplier with the
highest score would be recommended for procure-
ment.

A lingual description can transfer into triangular
fuzzy number. In this paper the scale 0—1 has been

Table 1
Logistics Service Performance Evaluation Indexes

CI1 delivery Time between the customer places
date an order and signs the order

C2 regularity | Discrete average about delivery time

C3 reliability

Reliability about deliver the goods on time

C4 integrity Ability about deliver the complete order

C5 flexibility

Ability about delivery date and amount

used as the rating criteria. The linguistic variables of
the fuzzy ratings for the alternatives have been present-
ed in Table 2 and Table 3 shows the linguistic variables
of the fuzzy ratings for the criteria.

The TOPSIS approaches choose alternatives that
were closest to the positive ideal solution and farthest
from the negative ideal solution. The positive ideal so-
lutions are composed on the best performance values
for each criterion where as the negative ideal solution
consists of the worst performance values. The steps of
fuzzy TOPSIS analysis are presented as follows.

Step I: Formulate criteria and ratings.

Assuming there are J possible candidates indicated
by A = {4, A,, As, ..., A}, and the evaluated criteria
been C = {C}, C,, G;,..., C}. The criteria weights are
denoted by w;=(i=1, 2, 3, ..., m).

Step 2: Computer aggregates fuzzy ratings for the
criteria and the alternatives.

If the fuzzy ratings of all decision makers are de-
scribed as the triangular fuzzy number R, = (ay, by,

cy), the aggregate fuzzy ratings are ﬁz(A,B,C),
1
k
the fuzzy rating of the decision maker are

k
among which a = min{a,}, b= Zbk, ,c=max{cy}. If

i=l1

X = (a,.jk,b,.jk,c,.jk), the weight of the decision maker

is wik =W, W5W,5), then the aggregated fuzzy

ratings of alternatives with respect to each criteria are
given by x; =(a;,b,,¢,) and

. 1
a,=min{a,}; b, =22bijk; ¢, =max{c,}. (1)
k=1

The aggregated fuzzy weights of each criterion are
calculated as

. 1 &
w,=w;,w,,w;); w,=minfw,}; w, =;ijk2;
i=1

Wi = max{cij}- 2)
Table 2
Linguistic terms for alternative ratings
Linguistic term Membership function
Very High (VH) (0.7;1;1)
High (H) (0.5;0.7;1)
Low (L) (0;0.3;0.5)
Very low (VL) (0;0;0.3)
Table 3

Linguistic terms for criteria ratings

modification Linguistic term Membership function
C6 accuracy To avoid inaccurate delivery Strong (S) (0.7;1;1)
C7 loss rate To avoid losses Middle (M) (0.3;0.5;0.7)
C8 productivity | Production quantity in a certain period Weak (W) (0;0;0.3)
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Step 3: Normalize the fuzzy decision matrix.
The normalized fuzzy decision matrix R is given by

R=[F ) i=12,om; j=12,...m;  (3)

a. b. c.

~ | 0 Th Ty —m .

rij_(c*, * 9 *j’ Cj_ aXCij, (4)
AR
a. a. a.

=~ J J J - _ H

r= P a, =mina,. %)
€ Oy 4y

Step 4: Compute the weighted normalized matrix 0.

V=10l i=L2om; j=12...m  (6)

!

O, = F, xb,. )

S

Step 5. Compute the fuzzy positive ideal solution
(FPIS) and fuzzy negative ideal solution (FNIS).

The FPIS and FNIS of the alternatives are com-
puted as follows

A =V V). V); V] =max{y,}, (8)
whichi=1,2,....m;j=1,2,..., n.
A =V, VL V)) V) =min{y, ), )

whichi=1,2,...,m;j=1,2,..., n.
Step 6: Compute the distance of each alternative d,.

d;=3d,0,0,), i=12..m (10)
Jj=1

d,7=zdv('7ij,‘7])’ i=12,... m. (11)
j=1

Step 7: Compute and rank the closeness coefficient
(CC)) of each alternative.

cc, d[+di*’ i=12,.. . m. (12)

Case study. The fuzzy TOPSIS analysis method is
been used to evaluate service performance of third par-
ty logistics companies. Firstly, assuming there are
three alternatives (suppliers Al, A2, and A3). These
alternatives would be evaluated using the environmen-
tal performance criteria by a committee of three deci-
sion makers (D1, D2, and D3). D1 is more inclined to
the delivery time and integrity. D2 is more inclined to
integrity. D3 is more inclined to the reliability of the
third party’s logistics providers. The decision makers
used linguistic ratings for alternatives and these criteria
are presented in Table 2 and Table 3. The criterion for
decision makers is given in Table 4.

1. Then the aggregated fuzzy weights of each crite-
rion are calculated using Eq. (1).

For example, for criteria C1, the aggregated fuzzy
weight is given by

3
w, =min0,0,01 w,, =3 3(1+0.3+0.3)

Jj2
i=1

w; =max{l, 0.5, 0.5}.

J
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Hence w; = (0,0.53,1).

Others can be calculated using the same method.
All aggregated fuzzy weights are listed in Table 5.

2. The aggregate fuzzy weights of the alternatives
are computed using Eq. (2). For example, the aggre-
gate rating weight for supplier Al for criteria C1 is
computed as follows

a; = min{0.7,0.3,0.7};

3
b, =%2(1+0.5+1);
k=1

¢, =max{1,0.7,1}.

Hence x; =(0.3,0.83,1).

Likewise, the aggregate ratings for all the three al-
ternatives (Al, A2 and A3) with respect to the eight
criteria can be computed. The aggregate fuzzy deci-
sion matrix for the alternatives is presented in Table 6
and Table 7.

3. The fuzzy decision matrix is calculated using
Eq. (3) to Eq. (6). For example, the normalized rating
for alternative Al for criteria Cl1 is given by

¢, =max(1,1,1)=1; a; =min(0.3,0.3,0)=0.

Table 4
Linguistic assessments for the 6 criteria
Criteria Decision makers
DI D2 D3

Cl VH L L

C2 H H H

C3 H H VH

c4 VH VH H

C5 VL L L

Co6 L L L

C7 L VL VL

C8 L L L

Table 5
Aggregate fuzzy weight for the decision makers
Criteria Decision makers Aggrege}te
D1 D2 D3 fuzzy weight

Cl VH L L (0,0.53,1)

C2 H H H 0.5,0.7,1)

C3 H H VH (0.5,0.8,1)

C4 VH VH H (0.5,0.9,1)

G5 VL L L (0,0.2,0.5)

Cé6 L L L (0,0.3,0.5)

c7 L VL VL (0,0.1,0.5)

C8 L L L (0,0.1,0.5)

ISSN 2071-2227, HaykoBuia BicHuk HI'Y, 2016, N° 3



EKOHOMIKA TA YNPABJIIHHA

Table 6

Linguistic assessments for the three alternatives

Table 7
Aggregate fuzzy decision matrix for alternatives

Alternatives
Criteria Al A2 A3 Criters Alternatives
riteria
DI |D2|D3|DI|D2|D3|DI|D2| D3 Al A2 A3

Cl S I M|ISIMIMI|IS|VIMI|S Cl (0.3,0.83,1) | (0.3,0.67,0.1) (0,0.5,1)

C2 M|V|S|V|S| M| |M|S|M C2 (0,0.5,1) (0,0.5,1) (0.3,0.67,0.1)

C3 VIV M|S|V|V | M|M|V C3 (0,0.17,0.7) (0,0.33,0.1) (0,0.33,0.7)

C4 VI S|V |S|V | M|S Y N C4 (0,0.33,0.1) (0,0.5,0.1) (0,0.67,1)

Cs | V| S| M|M|S|S|V|s|V Cs 0,0.51) | (0.3,0.83,1) (0,0.33,0.1)

C6 M| B M|V | M|S | M]|S A% C6 (0,0.33,0.7) (0,0.5,1) (0,0.5,1)

C7 S|{M|V|VI M|V]|]S|M|M c7 (0,0.5,1) (0,0.17,0.7) | (0.3,0.67,0.1)

C8 S| VIM|V |V | M|V |V | M (@ (0,0.5,1) (0,0.17,0.7) (0,0.17,0.7)

Considering the maximum of benefits, the positive Table 8
ideal value would be chosen. The pOSitiVC ideal value is Normalized fuzzy decision matrix for alternatives
1 and the negative ideal is 0.

- 30831 o Alternatives
Hence rj = (2,&,—) =(0.3,0.83,1). Criteria
1 1 1 Al A2 A3

~ Likewise, the pormalized values of all. the alterna- Cl (0.3,0.83,1) | (0.3,0.67,1) (0,0.5,1)
tives for the criteria have been computed in Table 8. 5 | | 71

4. The fuzzy weighted decision matrix for the four c 0,0.5.1) (0,0.5.1) (0.3,0.67.1)
alternatives is constructed using Eq. (7). The 7y val- C3 (0,0.17,0.7) | (0,0.33,1) | (0,0.33,0.7)

C4 (0,0.33,1) (0,0.5,1) (0,0.67,1)

ues from Table 8 and wj.values fror.n.Table 5 are used to Cs 0.0.5.1) (0.3.0.83.1) (0.0.33.1)
compute the fuzzy weighted decision matrix for the
alternatives. Then, the fuzzy positive ideal solutions Co (0,0.33,0.7) (0,0.5,1) (0,0.5,1)
and the fuzzy negative ideal solutions are computed C7 (0,0.5,1) (0,0.17,0.7) | (0.3,0.67,1)
using Eq. (8) aqd Eq. (9) for the four alternatives. For cs 0.0.5.1) 0.0.17.0.7) | (0.0.17.0.7)
example, for criteria C1

U; =(0.3,0.83,1)%(0,0.53,1) =(0,0.4399,1) ;

A=, 1,1,), A =(0,0,0).

The others are listed in Table 9.
5. Compute the distance d, of each alternative from
the fuzzy positive ideal matrix (4*) and fuzzy negative

ideal matrix (A7) using Eq. (10) and Eq. (11). For ex-
ample, for alternative Al and criteria C1,the distances
are calculated as follows

d,(A,A")= \/%[(0— 1) +(0.4399 —1)* +(1-1)*] =0.6617;

Table 9
Weighted normalized alternatives, FPIS and FNIS
Criteria Alternatives
FNIS (4) FPS (4)
Al A2 A3
Cl (0,0.4399,1) (0,0.3551,1) (0,0.265,1) 0 1
C2 (0,0.35,1) (0,0.35,1) (0.15,0.469,1) 0 1
C3 (0,0.136,0.7) (0,0.264,1) (0,0.264,0.7) 0 1
Cc4 (0,0.297,1) (0,0.45,1) (0,0.603,1) 0 1
C5 (0,0.1,0.5) (0,0.166,0.5) (0,0.066,0.5) 0 0.5
C6 (0,0.099,0.35) (0,0.15,0.5) (0,0.15,0.5) 0 0.5
Cc7 (0,0.05,0.5) (0,0.017,0.35) (0,0.067,0.5) 0 0.5
C8 (0,0.15,0.5) (0,0.051,0.35) (0,0.051,0.35) 0 0.5
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Table 10
Distance for alternatives
Criteria 4, A) A A)
Al A2 A3 Al A2 A3
Cl 0.6307 0.6127 0.5973 0.6617 0.6870 0.7165
C2 0.6117 0.6117 0.6435 0.6886 0.6886 0.5786
C3 0.4117 0.5971 0.4319 0.7824 0.7169 0.7375
C4 0.6023 0.6331 0.6742 0.7057 0.6589 0.6212
C5 0.2943 0.3042 0.2912 0.3697 0.3472 0.3423
Co6 0.2100 0.3014 0.3014 0.3800 0.3524 0.3524
C7 0.2901 0.2023 0.2913 0.3884 0.4106 0.4771
C8 0.3014 0.2042 0.2042 0.3524 0.3957 0.3957
> 2.7215 3.4667 3.435 4.3298 4.2573 4.2213

d(A,A)= \/é[(o-of +(0.4399-0)2 +(1-0)? =0.6307.

The others are listed in Table 10.

6. Compute the distances d, and d; using Eq. (12),
and the closeness coefficient (CC;). For example, for

alternative Al and criteria C1, the distances d,.* and
d; are given by

o= 27215 6.
Td+d  43298+2.7215

Likewise, CC; for the other three alternatives are
computed. The final results are shown in Table 11.

By comparing the CC; values of the three alterna-
tives, we find, that A2 > A3 > Al. Therefore, the sup-
plier Al has been considered having the best service
performance according to the opinion of the decision
making committee.

Conclusion. In this article, we use triangular fuzzy
TOPSIS method to evaluate service performance of
providers under fuzzy environment. Triangular fuzzy
TOPSIS method can transform exact value to fuzzy
analysis, which can reduce subjective errors, has been
more accurate for the selection of the third party logis-
tics providers in B2B business. Another important part
is to determine the weighing values of criteria. In this
paper the method of combination weight has been

Table 11
Closeness coefficient (CC;) for the three alternatives
Alternatives
Al A2 A3
d 4.3298 4.2573 4.2213
d- 2.7215 3.4667 3.435
CC; 0.3860 0.4488 0.4487
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used to determine the criteria weights. After determine
the criteria weights, fuzzy TOPSIS method has been
adopted to choose the best solution. The advantage of
this method is that it can evaluate the service perfor-
mance in the absence of quantitative information of
the third party logistics suppliers.

The future development of the third party logistics
providers in B2B business will focus on the economic
interests and the potential profits brought by service.
Logistics performance assessment should be used to
help enterprises to select the most appropriate logistics
provider to reduce the cost and improve the economic
benefit.
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Mera. 3’IBUBIINCH Pa30M 3 BEJTUMKOIO KUJIBKICTIO
KOMIIaHi, 1110 HaJal0Th AyTCOPCUHT i JIOTICTUYHI MO-
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CJIYyTU, KOHKYPEHIIisl MiXK KOMITJIEKCHUMU JIOTiCTUY-
HUMHU TIpOBaiiiepaMi CTa€ BCE OUTBII SKOPCTKOIO 3
KOXHUM ITHeM. CTUKAIOYNCh 3i CKIIaTHICTIO KOOPIH-
HYBaHHS JIAHITIOKKA ITOCTaBOK, BaXXJIIMBO OILIIHUTHU
e(PeKTUBHICThL HaJaHHS TTOCIYT CTOPOHHIMHU JIOTiC-
TAYHUMM NpOBaiaepaMu.

Metoauka. MeTtop oLiHIOBaHHSI €(PeKTUBHOCTI
MOCJIYT JIOTICTUYHUMU KOMIMAHISIMU TIPOCYBAETHCS
i erigo TpuKyTHOro HeviTkoro aHanizy TOPSIS i
Teopii HEUiTKMX MHOXHUH. OOUparoThcsl BiCiM Olli-
HOYHMX ITOKa3HUKIB 3a NOMOMOIOI0 OISy MOCIHi-
JIXKEHb 3 OLIiHIOBAaHHIO €(PEKTUBHOCTI HaJaHHS TMO-
CJIyT CTOPOHHIMU JIOTICTUMHUMM TIpOBaiiiepamMu.

Pesynsratii. HanaHo HayKoBUI aHaTITUYHUIA
MeToJ JJisl OLIiHIOBAaHHS €(PEKTUBHOCTI HagaHHS T10-
CJIYT CTOPOHHIMU JIOTiICTUMHUMU MpoBaiiaepamu. Bin
HaJga€e TEOPETUYHI OCHOBHM UISI YIPABIiHHS ITIPU-
WHSITTSM pillieHb.

Haykosa HoBM3HA. MeTOI TPUKYTHOTO HEYiTKO-
ro TOPSIS Moxe mepeTBOpUTH TOYHE 3HAYECHHS B
HEYiTKMI  aHaji3, 110 JO3BOJISIE 3MEHIIUTU
Cy0’€EKTMBHI MOMWJIKHU, i € TOYHILIMM Mpu BUOOpPi
MpoBaliIepiB JIOTICTUYHUX TTOCIIYT.

IIpakTuyHa 3HAYMMICTB. 3aMpPONOHOBAHO Me-
TOJ aHaJi3y, 1110 J03BOJISIE CTOPOHHIM MOCTaYaJbHU-
KaM JIOTiICTUYHUX TOCJIYT MOKpallyBaTu cBOi pobdoui
yMoBU. BBaxkaemo, 1110 HaM MOTPiIOHO 30CcepenuTUCS
Ha €eKOHOMIYHUX iHTepecax i MOTeHLiMHOMY CepBic-
HOMY NpUOYTKY, ab1 CTBOPUTH 1€ OUIbIIY LIHHICTb
JIJIS1 KOMIIaHil Ta CyCITiJIbCTBA.

KmouoBi cioBa: npodykmuenicme cayicou,
mpukymuuii Heuimkuiti TOPSIS-ananiz, meopis
HeUIMmKUX MHONCUH, CHIOPOHHIU A02ICMUYHULL NPO-
satidep, oyiHkKa egeKkmusHocmi, cucmema NOKA3-
HUKI8

Ilensn. IossBUBIIAsSICS BMecTe ¢ OOJIBIIMM KOJIM-
YeCTBOM KOMITAaHUM, TTPEIOCTaBSIOIINX AyTCOPCUHT
M JIOTUCTUYCCKUE YCIYTU, KOHKYPEHIIUS MEXKIY KOM-
TJIEKCHBIMM JIOTUCTUYECKUMM TpOBaiiiepaMu CcTa-

ISSN 2071-2227, HaykoBui BicHuK HI'Y, 2016, N 3

HOBUTCS BC€ OoJiee XKeCTKOM ¢ KaxabiM nHEM. CTaj-
KHMBasICh CO CJIOKHOCTBIO KOOPIMHUPOBAHUS IIETIOU-
KM TTOCTaBOK, BaXKHO OLEHUTH 3 (DEKTUBHOCTH TIpe-
IOCTABJICHUST YCIIYT CTOPOHHUMM JIOTUCTUYECKUMU
npoBaliaepaMu.

Metoauka. Meton oneHuBaHUST 3 OEKTUBHO-
CTH YCIIYT TJOTUCTUIECKUMM KOMITAHUSMHU MIPOIBUTA-
€TCsl MO ATUAON TPEYroJIbHOTO HEYETKOIo aHaIu3a
TOPSIS u Teopuu HEYETKUX MHOXECTB. Bbiouparor-
Csl BOCEMb OILIEHOYHBIX ITOKa3aTesleil MOoCpeaCTBOM
0030pa KuccaenoBaHUit Mo OlleHUBaHUIO 3D (HEeKTUB-
HOCTH TIPEIOCTAaBJICHUST YCIYT CTOPOHHUMM JIOTH-
CTMYCCKUMM TIpOBaiiiepaMu.

PesynbraTsel. [IpenocraBieH HaydHBI aHATTATHU -
YeCKUII MeTOH IUIST OLCHUBAHUSI 3(PGEeKTUBHOCTU
MIPEIOCTABICHUS YCIYT CTOPOHHUMM JIOTUCTAYECKI-
Mu TpoBaiinepamu. OH IPedOCTaBISIET TEOPETUUC-
CKMEe OCHOBBI IUISI YIIPAaBICHUS MPUHSITHAEM pelIe-
HUIA.

Hayuynas HoBuU3HA. MeTo TpeyrojJbHOIO HeYeT-
koro TOPSIS moxker npeo6GpazoBaTh TOYHOE 3HAYE-
HY€ B HEYETKMIA aHAJIU3, YTO MO3BOJISIET YMEHBIIUTh
CyOBEeKTHUBHBIE OIIUOKU, U SIBJsIETCSl 00Jiee TOUYHBIM
IIPY BBIOOPE MTPOBANIEPOB JIOTUCTUIECKUX YCIIYT.

IIpakTnyeckast 3HAYMMOCTb. [IpemioxkeH Me-
TOM aHAJIN3a, TIO3BOJISTIOIINIA CTOPOHHUM TTOCTaBIIIH -
KaM JIOTUCTUYECKUX YCIYT YIYYIINTH CBOU padboune
ycrnoBust. CunTaeM, 4TO HaM HYXKHO COCPEIOTOYNUTh-
Csl Ha 5KOHOMMYECKMX MHTepecax 1 MOTCHIINATbHOM
CEpPBUCHOI MPUOBLIM, YTOOBI CO3AAaTh €llie OOJbIIYIO
LICHHOCTb JIJ1sI KOMITAaHUU U OOIIIeCTBA.

KiroueBble cj10Ba: npou3600UmeabHOCHb CAYIHC-
6b1, mpeyeoavnstilt Heuemkuit TOPSIS-anaius, me-
opusi HeuemKUX MHONCeCme, CIMOPOHHULL 102UCHU -
yecKkuil npoeaiidep, oyeHka 3ghpexmusHocmu, cu-
cmema nokazameneil

Pexomendosarno 0o nybaikayii 0okm. mexH.

nayk B.B.Inamywernxom. Jlama HaOxo0ceHHs
pyxonucy 15.06.15.
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