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EVALUATION OF EFFICIENCY IN CONTROLLING OVER
THE QUALITY ORMANUFACTURING PROCESS ORGANIZATION
ON MACHINE ENGINEERING ENTERPRISE

Marina Balzan

PhD (Economic Sciences),
Associate Professor of Department of Business Ecan&s
and Industrial Management

Vinnytsia National Technical University
95 Khmelnitsky Highway, Vinnytsia, 21021, Ukraine

marinagrabko@gmailcom

The paper considers tle issue of improving the performance in
enterprise activity analyzing the rating example results of the
machine engineering enterprise. The improvement of the enterprise
activity efficiency had been proven to be the result of enhancement in
controlling over the quality of manufacturing process organization,
achieved by applying the multicriteria analysis to the solution of the
task of controlling over the enterprise performance quality. There had
been substantiated the appropriateness of using the methodf duzzy
multi criteria analysis as an alternative to the best variant in cont
rolling over the performance quality. The above method enables to
use the multi criteria analysis for choosing the best variant of the
quality controlling project aimed at organzing the manufacturing
process on the bases of pair wise comparison of the alternatives. Such
an approach is suitable for the expert and is an advantage of the
suggested method. The research resulted in the formulation of criteria
for the evaluation of aternative variants: the degree of project
preparation; expected effect; risks; quick development of the system
for quality control; perspectives for the development of quality
control system; project cost.One of the maincharacteristics of the
suggested nethod is the application of the ZadetBellman principle,
following which the compensation for the drawbacks of some factors
by the excess of the other is impossible. The solution is an alternative
to be chosen, which simultaneously satisfies all the crite&a for the
most part. The specific example demonstrates the way the chosen set
of criteria and the application of the developed approach forms the
desired system for enterprise quality control with the expected
efficiency.

Keywords. Management efficiencyquality of the production process,
multi criteria analysis, fuzzy sets, pairwise comparisons.

JEL CIl| as sC53 C6d,avll. on :


https://e.mail.ru/compose/?mailto=mailto%3agrabko@vntu.edu.ua
https://e.mail.ru/compose/?mailto=mailto%3agrabko@vntu.edu.ua

2014,0 3

,L-‘dqu
—. SB.%BQ.%B
.. EnOttB N
il o ) HBOB.@D- 0
- NSy Od
”%G.m,B S.m,.maa-
~BnocaNpoB
Tg. Bor_ Bgh
=T T0 D T
18- 08, No

v OB dzd yw

ZR1 JJ v wlyRrRmMm

T wrlt

rwcf ¥ { ndwucs,v lshd fiy.

¢
w

o o| o o o S
o~ - o - - - - o o
o - o -
S| @ | R IS _MM_ 3| @
Q| oo ® loo| ~ @ P> S ™~
— - — — — — N
o o o o o
- o - - - -
a1 d o S| < o © s
|| ® | o |8l o | © | S| x|
Q& |~ ~ R~ o — ) ™
ot —l — N <t t— =
f
(@)
o ) o o
“lo|l o | Qlo|l 22| 5| 5| o o
sl o | 518 2 | ~ ) ~ |9
Rld (2 |gle|8|5|e|®
ol 212l S 2292w
SIS IR I8 |39 |8 | d
Ql @ N Y — e} < N
™ - |« - N - -
(@)
w| & o |9 o NG Q o o
o ) ~ ) -
ol g s || © 5 Ty o N
m ~ ~ < N~ Ty — 3 o
I\ — ”_ al — —
T W OFf ~ T
[ [ (¢} ]
@O ') QY g [ N NS o .W hovot
I
R el N R RS U 5 OM
n% -m @ - rnm -~ QO .@ n@
8 oL T nm @ | &ET .m\e -7
0 |Oz|. B8 3 - o
< . k=3 84 |. ¢ .@
> |2Blo7 |- Bloa|-g|T
..m o | = |7 -0 | og | 00
. C.,-% On o[l
— o o O] ©
¥ |oT © (0] 2. |0 m..mw
o ool | s va|lott|e |0|~
0 |sf|lege|eB ¢..m. Sov | 8F |
e |[adB | o |[<B|lwz|oB | No|o®




" 88

" o238 =EHER- v NET g8 ePEN O LI~ NDSES
N WBJ madsmssuaoﬁ cmﬁzz Haw ouﬁmeWssM
SBGyS 8850Cwla N Yey: BBoBe] Be 8.8 '@
N mﬂ 8 4 B m.% aBTY 22 08u . N @ rc®
m.ulﬂa.uu,.@ku IO, 3 .W.Enn .m.mw.%i B,m,m.mwa.m.@ia ﬂL .%O.M.M,B.q&u
N m Qs @ .mﬂS:L.m.vHﬁaC,L.mx@ﬂ,L T B8g

, . o

- 1]

C\_ - 8 iy

O o - =B S . - .%.ZLRh.J- =09 = -8 -
08 BJ [ o N M.&...@;JUJMMJI%.HH: oI 8o m WC__ LS-%om
TR00”7aT08s 1O 5 B XB%G&@ Q=0 o. §% 2. &
OBr .%r.m.qr 8, .Mumw...w@,s- ia.%.lo.m .,m .w%.% 2z SB.% BAQOU.Z- s
T g SBY=an: TIOR8, B: “—. £, g 0y _
~ NyB.  oReEB BT 500l 88y QuB:noes=B
mOJm(-Qa B=28O0gy—- o B@HB-XHG Ma@&B@B =
» Bo—-NT. . g kU&BBLam:O&mH-B ~oB_SC8. .
- ,.ngmgﬂ.mu.m.%)m.m.u. — v o =~ .w&.@&t .@ e ® -

> Y wPogey. YpuNoFE - o - O.%w - wﬂ,.mw 200 8
- Blonz%a 08 898 oBL BFSo9. T ne. Ypow
Ly e 88 -85 .qC,B.%m:O.q.ﬂ,.mvB&.z T Oz OB .
SO 3 SO R Wl H,U.OCIE.JH.%WCT ,U,rqiab.z : VLo TS o W oo
z: Noy oY%, NaN=g @ H.mHQm.m. BeoaF, P=, — - PBu—

o  .uQuorr r N4 D N oTTaNg No_ N

W:S:J
‘oJ,éJ@@Bdescbamonm,mb$dza-MB M.EMMJ
0881 T pHESvBeFBes B _Cepg. % £, - s o, B
D=0 T S 2Tl 00. Oo. N, _ o= O ~uoz ud. 5. 0

BrnopdB8 B Bud HENBNBB-gvs :eB:exzg B¥



2014,0 3

¢
7
o7
n
©

AN (O3 B - o e
. w QWM..& 4 Oocsz ¥ Y Wnnmv,l- .%&Hm
BQ.EWV Y @ = =~ T 4., — D Qﬁmf no—s
OB TEEE o T puoy=o 2 ¢Mmm B,
08 g W T8 Be o % E $6LT p g 2ol
% 0 .WQ.JU .o BW G.%B.JCT% T T Lg% .Gqu.v_%ﬁ
B O”@ NeDuEe .m oR:O0 E £ gn Tpz L8®
.w%.%wwwH.m,O X .%.%BC s ) .m.BB No (3
5 m mc,.m,- BO.%Q ..@L @: g : N o Hmu.maiam;m
3 Qrc” 2O Q8 T - G.q.wg.%O B .."m”O Imuo ., B
.W.S R i m.m@ 2 B o 85 o .%,G_qnum. ...mmlann
09 HoNEREL"0% 0 s - © T OgPggv me
S 8eRy ,m,.%,qrqsa- w®_ “uBoca o o BX.%C@B”% B8
a7, Bul- 9788 =7 Pug0eun N o BTYsotO8a
.m,.zmhb N ORI ) Gbrqla BOBJ ) O-@.S.@- HLB.mC_.
00 wTu - uswumwd B8P 8 8 . » 2 B
dO&HO.m.Wa- OrquO S0 =8 %) 8 T (058
nwm-mur w P xo. BMU/IX.m.YI.. Mme.mq.zhb O o OB Xﬁna.la.. d..m
8o 08248, 18> 0 9o ® @ SB.@ 88 =
HBGO . %Bussag@obgamqqq . - = L J.Ia@rq
o8, B QOSS.%W.%SOmv.Z TR 9 o _ 8 %..BU.SQQ
md QF oo - %LBHJJO;M o o B .9y o
EFo8g | o8YO0. 0 VI aR . o mmx-gxd,Lu
- pu 9 OylGWr«,.%Kn.%BSHS.m.- Nuut = . 08 pu. oo
N .IB.%W.m, 186.5 ”,.% “,-% . Teu'oI & B.q.m.m.uu...mvrquu.&g
E 0o Oo o- i 0900 £ o 8 8~°08 o-0
MBWSHJ BB U.V.mKamUun@.M. T oo GWL.%nnv/NL -33
£ QF-. T3 FoJs Z T2 EDNQ8e - = o oS8, vo
W% J&dw-BMW{G{@%%MﬂﬂéééébébémW&@q Nog
L aFEous 8gBOllgl O _ 0B 0NN e e P BL .00
—ooTTO. Tz o=l T SO XXX X X X~ ooTp—D
SBoeozusd N g 4 B 83 B DVITA8U 88



.88 |

G disyl-Is J 6

- .Bd.mv n .BmmJ - » .
oBg . auod 8- mmm 0% u
= _ ,._u,d.O6 BLBB Os.%,- oy 8 <

mm so=7 -HQa $mbhbau

z ,m, Brr s W M.BG = .%

N da N7 0F: o4 Gm

MHJ 0y W&& SBgse ol o,
K9] - d - . T
BMUQ@,MJH MUMB.WMBH_%
v

ds
¢d
0]
d3
G
9]
H t
19
s
J
Of OLGS dzlz
kdd& CwLOh O

H

d Mittwe @& o

UtSH'

Wiz s © I e 3G d

@a‘s‘“

o Otc' DUzB Iz § te K jj =Lk idgLn.

fnd

@B% ot .Wa.
Sbmw.%m,aaLLd.- yl.nuaO

Ogdm m.mﬁ,w 0 x8. m]o .%maio

LWB@BMBQB . Ia.Bmlo ® E=2
of V39 8H=70 AN

¥: Iounel: So0 « g8s 3

B.%B..%.%LB.Z.% Ja.% .Nu.ﬂvm}u,CT

C_.
— mem NTT. & 8uy o o
zH owom 88y o0 @@X o
W
o

0 wmJy fndzts

T?vt'fa
o 4 dz

N
Cedlsjkel Kids ud dsjs "ud

=2
£
® .Wa.O =T e @Ia
OwQHOLB ~u 4. CT%W
Beg¥l og.zoBucs OBN .
-UrHBBQBBW@szOEU-BBdH
=N GB,GS.%.%.&.%WW,U,QSH .mau&u...%.%

51 deO v g
M misj & b1 e dz' Hezewtiz) Wagts i s

%O fjHimlsOs dlsd

sjtedL bz

(1)

fsLdy' 2 np( bty dezj
def dzj de© dej$y déts fds

sz’

L
w ¢

A BicdzZOdz! dzts,
ttsL ez HOIsd

&K,



vlskzf j dz dz0 dzj 3 dztsmls ’ dz3 mj 6 st -O d3d
HEed3 ftsBlzutsad WkdCy' 2 dzOdzj y dztsmls
[ 1070218.], w&€' LOHOBIs: Mw &OLdyJ ®
€3, &, ay 2
As @ B oo g
e... u
é u
Ea G, - Ay
HQd B o jdz o] ¥@Od O, (Ditkd
wed?2 adL ZOyo' Is! Mw ok | 6 @O { B P dz
10 w ¢ hots v MK |5 tr) v OB
30 wChts UJVI@;O)HGE‘]GIOBQBB
56 wCh s f jViag G)#;Otf;@d3 o dats &
70 wWCh s f VeizOO Pdz'; dzts ©
9o weCh s f JVialg O@@fnlsdz“ s dzts &
2,4,6,80 ftotsd3’' ) dz' oOtsdp) wEQEIE @ f jdcj 9 O
B' dz/ h dzg' Y fndan’-BQc@O?l]’xuts;fa@dZ@dzOéGl]’4 tc
BO2Y JEzOBH@O fJitjo OcO.
[ dzj B dzlsd dsOlstGdu o tff @te dzdf' A O lztsus "d3Oc
dzd &3 @b tf t:
a =Ya,,l,j=1k. 2
gzt j dgv d3 dzOdzj 3 detsfmls dzj W' Is Cts-  d
steH d dzOlsd o dzOW ddewis é owj) Caststdad] y
m,(v;) =w, j=1k. 3)
]l &zOMmMdzd?2 ojCIstste adL d&zZOyo' Is! Mw L O
sAQV =1 __ QV,
i _ (4)
W +w, +..+w, =1
Hdmx® d202B " dzt M j o d&zOMdzjd. L dzOyJ dedz? &
16  HApE SHE 1 @ee@OdeO?2 CtcOh dd3 Bzt
wed?2 dz02B' dz' ] BHdtyOmdzs L OHstse t5

10



‘.y‘~',,.._ ..,\.”,’,.,.,“‘,‘ .a,,',.,v‘,....-88r8

Bl m W BCd2 BELOOWLEC L GZORGHI! |
"o [ 9]

D=K,1K,1..1K,. (5)

sy j dz mom;stmsﬁ=$%%l@§@gﬁ 6 t
| 1 2

©]

sdsy OdzOd' L 5o Od
|$%W@WW¢@(Mht N dets fr
D = arg max(m, (), m,(v;).... m, ().
Jted ' L dz' 2€ tedDls e 'o s s 5 te Bz dzO (5 )
D=K“1K*1..1K*=
(6)

Hija;o SjW' y' ‘" dzls o HdztsﬁjdztsKi,izslTax dzd e
art+tax+...+ta,=1.

diskzfdilz WstedSlzdz (6) Ctdeyj dalstsiz®
Cts’  d3dzs > fdzch dzts 90>|dzq’9(t$)fr‘]l311]’ts§9téd-|lsiatsts
Hma SHEZ sfdmMOdtsets k2 [ 5] . ssj Y-y
tc' o BI2H4d31S aq’Lde)uOlsq’ L @ I3 I sIHIE]
C ] ZOH, LH'2Mddds §st’ bdWd
9 O dadzv CfndflllﬁtF@BSdZ' dzdzv~ W ¢ fplss  HE -w dz
dzv dzdz? 9 QEV,;0@sC 8d KjKetz@azgfH j dets o s (

11



2014,0 3

v OB dzd yw
Tot1tw I Jtwlyciicec 16t wor vwl
stedlsj ] Otedz f ste' o dzgv dadgw
1) fM&Qwy 0,@0\ (4o H it v,60e;
Ki [2) f ofh siaaos; (5) hdEdiy 0,60e;
3) o W ) BP0V, [6) o' i)l d@OW
1) o' ¥kl B&@Od [4) ndEQiy ®,&o8;
Ko [2) fdgicgo,aoe, [5) {§cfh tioinaos
3)  f Sff BHER@OA (6) &y 0,@O8
1) fd @ege,@os; (4) nEds]o,6os;
K [2) M&omy 0,@o®;, |[5) { sfh toieoe
3)  f ot bHE@e8 (6) { il treoe
1) f Sf GiRGOad; [(5) 0y o608,
Ki [2) o' ikl @&od; [4) f sff iciowoa
3) M&kQ sy §,609 6) Mhd @60
1) MkQuy 0,@oq; |4) (dads o] V,6G08;
Ks [2) o' f filcls 8@0@; [5) ey, aos;
3)  f Sff Eip@ead (6) Md diede,®on
1) fd glege,@oa; (4) o' i)k Beoa;
Ke [2) Md@wd @08 |[5) 1 Sfh tcaoa;
3)  f St GH@O8 (6) & O, @GOw
Adds jCSMYjtelsdzddz o dMmdzse dzs o O dada” o3
dZd - st o dgv dz' :
el 3 5 1g el 1 7 b5g
/3 1 1 3 €1 1 3 &Y
A(Kl)=gL UAK,) =€ U
4/5 1 1 1 é/7 1/3 1 30
§1 13 1 13 &/5 1/5 1/3 1
el 7 3 b5g & 1/5 1/5 1/3g
A/7 1 1/5 34 % 1 13 1Y
AK;) = gl UAK,) =€ u
é/3 5 1 50 & 3 1 71U
e u e u
d/5 1/3 1/5 1y B8 1 U7 1y

12



ST U - T - N

el 1/3 5 1/5g el 1/7 1 1/5g

é u u
AK.) = §3 11 35, AK,) = 27 1 13 5 @

a/s 1 1 U7l e 3 1 1/39

€5 13 7 14 & 15 3 14

1 Oz’ @3 W iste %tW'd:(@)@m@@uJ(_4w0
st oddz (7) kO BltedBO' s daj y' |

g‘é}-{ _€044 023 0.14 0.190 <, = €0.47 0.35 0.12 0.060,
%l:vivz,V3’V4$, |V,V2,V3,V43,
f}-{ e055 0.10 0.29 0.060 g, = e006 0.20 0.60 0.140 (8)
1 N3 1 ’ ’ U 3 ’ ’ U
D AV VARV V,y AVARVARRV: V. y
T~ €016 037 010 0370 > _€0.08 0.39 0.27 0.260
1K5_| 1 1 ’ U K6_| 1 ' ’ U
I ivi V., Vo V,y ivi V. Vo Vg
¢ dzOdztsG ' ydets Hts [ 12], NisBVidyOeedls
HS9o tsdz deB Is 4 K- Kde d I4f jiotg ‘HYiNdg O d d3ts  dzj y'
9dc dzvH
\7 e044 0.47 0.55 0.06 0.16 0.080
I ) i) i) ) u1
i K, K, K, UK, K, K6y
v = e023 0.35 0.10 0.20 0.37 0.390
| l 1 l ) U!
i i Ky Kz Ky K, Kg Key
v = e014 0.12 0.29 0.60 0.10 0.270
1 1 ] L] U1
TUK,K, K, K, K, Ks y
v = e019 0.06 0.06 0.14 0.37 0.260
L) L) L) L) L) u
) | K1 Kz K3 K4 Ks Key
L 8OW " ydz ftoj HilsOo dzj dedev L dzOyj dz
Bdzsydd¥, (tedm. 1) Mo HyOk:, "g-Ct
tcj 9 O¢ LO ' Ldddd SMdls O™ g3df.-L O
e’ WiEAK: s O3 K 9 O¥'00daB € to d IKj, iK' Ketl3d-0 O
tc' OdsL O CtodKsj te® ‘ alfpdc L OdzIS tc dHs.j tod S diz
C' dzyd 9 RO t@'dBdzldelz L Odzj y dIs! 9" H 9 Oy



ek L ks e ee e 2014,0 3

0,8 1
——V;

— 8-\,
--*-'Vg
_.F-VA‘}

0,6 4

0,4+

0,2 4

Kl K2 K3 K4 K5 K6
stdls

tdm. 1. t(jLEzd OV, YEt® & dedigels & E3d"

l 900" &i3ts, s "' HBA d €My J tols dz'

Qtsq"l’so'ats

9 ' HME |ty K,@zOK;; 9" HME | t2Y K;Ez0B;
MdzOf § @] K, G208, MdzO § @ K;E2OK;
f s5f3 fejdt®) K;E@zOK § 5ds' tfiojdd] K,EaDKy
MdzO Y § @ ] K Cz0®; 9" HME | Y KE;EzO®,
9" HMIE s 6] KE20K f 5B feidt®) Ks@zO®,
f 5@ fejdt®) K,@zO; MzOY§ § @) Es@z2OR;;
mMdzOY § @] K, @zOK;; 9" HME | Y KEGzOW,
fd dzy gz@ J E;@zOR;

wdd 9" Hfseo ' HO' wEEOB Gz dgv :  Otcdzd ~

el 13 1 3 1 5g
€3 1 1 U5 5 3
e 1 1 1 7 1 3u
T3 s U7 1 U5 1
€1 15 1 5 1 au
1

e u
él/5 1/3 1/3 1/3 1y

14

q



.._ v oy 7 .,\\‘,L ..-.,,',.,v‘....._88r8"vl..

10 Wistedzlz dzts® (4) L&zZOrtsHd i3t C 5] W
Ki- Ke:
a;=0.16; az=0.23; as=0.18;
a,=0.22; a,=0.16; ag= 0.05,
we' fje" HyOls:, hts dzOG2B" dz h j off-dzd-
CoOdzd 2K WIS @ Istg.L S (
10 Wtodizdzss (6) httddikz' i3t IsOC

_ 80.44°* 023 0.14°'° 0.19°'°0_€0.877 0.790 0.730 0.766(,
=1

Rfl ’ ’ ’ u-—iI 1 ’ ’ U
i Vi Vv, Vs Vioy i i V.V, Y,y

o 80477 0357 0127 00620 _€0.847 0.793 0627 0539
2 — 1 u-—I »

) ) ) 1 ) 1 u

i Vi \2 Vs V. y | Vi \2 Vs \Z y
gas 0557 0.10°° 029 0.06°7°0_€0.871 0.588 0.752 0523
=1 ] ] 1] u-—1 ] ] ] U
R R A 7 2 T 7 A VA
ga. - 8006 020%° 0.60°° 0.14°*°0 _€0.637 0.773 0.921 0.7300
=1 ’ ’ ’ u-—iI ’ ’ ’ Us
R T N 7 S A VAR VA
e - 80.167° 037" 010 0.37°°0_€0.719 0.836 0.660 0.836U
=1 ’ ’ ’ u-—I ’ 1 1 U
A A ZEE 2 B 70 7S VA VA
Ka. - E008 039 027 0.26'°0 _€0.881 0.954 0.936 0.934U
=1 ’ 1 1 u-—I ’ 1 ’ U
T A Y 2 T /T 7S VAR VA

Vitjlbdd dejoud S dqE jKRESIIES 1 K 1K 1
1K®1K®H O OS¢ flskyjd’  dzOdzj ¥ datsf
o h J cﬁdzw

my(V1) = min(0.877,0.847,0.871,0.637,0.719,0.881) = 0.637;

my(V2) = min(0.790,0.793,0.588,0.773,0.836,0.954) = 8.58

mb(V3) = min(0.730,0.627,0.752,0.921,0.660,0.936) = 0.627;

mp(V4) = min(0.766,0.538,0.523,0.730,0.836,0.934) = 0.523.

tdLbEzd SOl fBHO Bs E odcdwhH" dzj

5 80637 0588 0,627 05230
| 3 ) ) U
i Vi Vv, \2 V. y

4

weO Mo Hydls! 1 toty; dfOjHte j' oded cdlazdo. O tas' BB
ViB' dz h s B tes®¥ SHAdyYyOMds L OB s
~nlzoOdzdzv d@3 'R 9 Oy d&zd o sMis”

15



2014,0 3

W

d3dzts X d dz® -
VoL OHtso sdz! dgw 8 Iy - K todus | istc @ dlsz 0 ©
odedzvH"' :

) toj HiNlsOo ddsts dzj y' Is¢C"
k

dzls Y, -
9 Oy dzd o sfls* ,

U
6 Y

€0.790 0.793 0.588 0.773 0.836 0.9540

U
6y

€0.730 0.627 0.752 0.921 0.660 0.9360

K, K, K, K, K, K
K, K, K, K, K, K

€0.877 0.847 0.871 0.637 0.719 0.881(1

U
6y

€0.766 0.538 0.523 0.730 0.836 0.9340

K, K, K, K, K, K
| ] ] ] ] ’ U'
i Ko Ky Ky Ky K Ky

L

ummnaa —
@ -
T m T .@%.%.IM
.w%ua RS d.m ®
@B) J.@b ..m BO
ok 8wy T8
g = Gm- o
To S8 5 =
B-MMUMEq & o
uu..mrq.lomc_?g W..m J.mqm
a =0
gpE T RO o
u._ duJ.B..nr .kah rmH
LT BOQh@ ® N
L VNuBBO8E FT=0 cn
Mw £:2 4Qg%@e g
g 0 Foc8 8. g ¥
GM&@O?% - 8o
T NS .g— 8Ty

mnm& %) rQWZ.B.B =
® ~F BouB vus:
- Q087000 —8 sy .

fi

o-d M j
9
hetdzES d9

H dzd d3 fis dzw
B dztO-H s
OB 5 dzt

BB,
s tg
5

9 Otc’ Odzls”

slsted &30 dzd d3d
az' L &z ‘

, Y eda

9 ' Hif so

sets fts

, - Mmdakz

s iy
O &zO
B
h
weoo2
th

@3
ts
k-

(074

1

Bouo. 98c 9 Bog: vz -

TTrTOEFT. o1
.B.IaLS %) .
- 20 OganrrB

—“QuO~. Hmz >.

n%aL

s =il
Ds,pB8o30.
- &ﬂ,.JBO.%B- Y o~ -
pEN8U e B
SOFO P 4O
n%.h .Bn% D> a0 B.%..m..a.hw

O.BAOB.Bm

£ (O
=8y Buo

n

~

16



o dzv dzdzv
Ctod
Ldz-9 Od
sw 1
& L
9 0O
s
Is
L o J tHR] dzts
tc O dz@ 5 0

L @OdrQ dadaf ) .4

By ddeg B O fi ls
220 By
@

Ks
ZO Odz0dz'
q
®
s
s
(
2

/O deS; tc GNO tc ' LOQALIS

stedls
tdLiEd OV, Vs tc"
2
h s
fslsd day’

Ks

o Odzdz" o o OKj Ao sfyls’

— ) - ﬂ.awmvdw .&JWJ — .I.n,.h ..@
o) E2x
SO08w 1O Yo S = .MWB
BNB&Uw@@@qut$B m&
©m .&.@ Q.u.. Bbmmz ,.M_ﬂa .mv

]

= BING! wm%W/sd
-O

B

Kz
2.
EtcOR
9
ds
w
|
9

Ky
t df
L
B dzlo *
s
HG (
i oz
10
te

1&&%&&A.:.om_1._o -.%.JhOJ,.m,.JZ.zL%BJ&Bl-m
3353333833 808 BRI Jo 88 8858
Orowa o Qo™ T« oX 8.
“NSBRBEB. — oTQ. . Ig

CUaD LS ooadN NeXBE8YR

17



81

t[]UI?U¢UR tda

tomuyrswl 1ofrry e

U w

v OB dzd y
1t RBLYCUUC

1w r 1¢t11i{:i11@i1t¢ustwr wl f
@ A(Ks) K, D D
s 7 3 5g
27 1 U5 1Y €0.56 0.07 0.29 0.080 €0.638 0.537 0.620 0541
1/7 : u | : : VIR | : : U V1
é/3 5 1 5u iVi Vo, Vy Vg ivi Vv, Vi oy
/5 1 15 1
&l 6 3 5g
Qe 1 15 1 €0.55 0.07 0.30 0.080 €0.638 0.544 0.620 054X
1/6 : u i : : U ) : ; : U \
é/3 5 1 5U iVi Vv, Vy Vg ivi Vv, Viy
/5 1 1/5 14
s 5 3 5g
U | 0530110300060 | 063805920620 0521
Us gus 1 15 3 €053 0.11 030 0.060 €0.638 059206200521 | |
/3 5 1 b5u ivi Vo, Vo Vyy ivi Vv, Vay
&/5 13 15 1

w3
wzri1c

€ 0'v10¢



6T

1 OC " dzyj dadzv|

@ A(Ks) K, D D
¢l 4 3 5g
21/4 1 s 3¢ €0.51 0.11 0.32 0.060 €0.638 0.602 0.620 0.521

1/4 - l:l | ) ) ) u | ) ) ’ u V]_
é/3 5 1 50 iVi vV, Vy V,y iVi vV, Vs Vg
&/5 13 15 1
¢l 3 3 b5g
21/3 1 1/5 3¢ €0.50 0.12 0.32 0.060 | €0.638 0.614 0.620 0.5220

1/3 > l:l i ] ’ ’ U i 1 ’ ] u V]_
é/3 5 1 5U ivi V, V3 V,y i Vi V, Vs Viy
&/5 13 15 1
¢l 2 3 5g
> o €0.48 0.22 0.23 0.070 €0.6380.702 0.620 0.537

1/2 SIJZ 1 3l:l \l ’ ’ ’ u i ’ ’ ’ u V2
é/3 1 1 50 iVi Vo, Vy V,y iVi Vs Vo
&/5 13 15 1
el 1 3 5g
€1 1 3 €0.42 0.27 0.24 0.070 €0.638 0.738 0.620 0.538]

1 e LJ | y ’ ’ u | ’ ’ ’ u V2
€/3 1 1 b5u ViV, VsV, iV, VsV, oy
/5 13 15 1

Is ©B dz.



2014,0 3

0

S T& rqa.@rqlomu.. .m.OIcC.,B
& @ ° o BN Bﬁ,sm
& N g 9
B BB O.@ gqawm %q OQ
223 5o 859, % w_{%wa s D
5883 A bszzwlomo@ Bo P
' = (& X% n ot m
*l** g8 @kmomsssm ,.Bm,mbmro..% 8
| g g @Jt 8 4N £ Q
¢ Fa w8 o3 TBE. 20
0T H.Bod..m.wh.%m..m,smBr T .&HL.B
o o .X.%.%Jv@w Suesz < B,U.O
X = m T .%.Zad.w- -
L @w U&m& sBH QB
« o §- .Mb.m.mad. =808 o, =5
T = .z”m, .%@E m.m, N9 .%O.%Bmm
b .= Bri= @BU@JME&O 8 =0
. X M .IoB = H.Z.&B a GO UL
oo ~u Og, @ 208 Oaumgs p
o o £ SBB pE=oc. N8y d.@.@
n e Hm. G EHo=8~ .@.@H
_1 o Te - B EOB
; © BU,QCBH.%SB.Z o N . 9N
_4 5 . =0:%% & £ud O -E&EY
: R .,m.d.s o 9T . oSoTe
& N mow HNowuwoo va80. S
= = _ BEofeowreossna B =p .
LA A A A L A O Boy. pupoc_.BBeuossuy
© e e e o o o o -° ~z . “EFuUS88 ol . TO. uTH

.me D: > SHEHES8 D400

20



O]

=3

&

O G
&

(O]
orx

@ g
&

[
qm@

# o
Lct,I

gPa
GgN
= O

L.
T&
o@'{éé

LEA 9
mg-‘
R IR

N éq_'qu_'_J
S& R
* S 0= N0,
&I
o -
=8
©

=QR- O
;
o

oo R
&
o&

w ON§Og
&Qﬂ -O

=
ors
D 1= S
&5

B O~
vo8&
g ags

&

I w w@ﬁ.&%qsw
©
B A0,

' ' BON d EROMU R dcde
4 Ehttgr/Emidagpuuddiiemitesiti Is Iz f tz
e Qo.dz' ez fetsy SlsOR]:

. 0D

dzO Y d 15 dzO dz' dlzts 2
31.

1 do detsfilsd d dzo j f

-ots Ggol uitEm  j € 16 3as8&1e , .2 0

Is Qo Milse t5: [ 1" Hislz Yy«

[EEN
>
28
g
78
=
8a
o
o
o)
(o)
(23
&
=
=12

Vf'm';'mﬁ'
7 o g -
uIﬁ'gD—.gW g"’
ne S S
#g ~8=Rg
. z
&
=
"
S5

Lo
RFuzzy Decision Making Including Unequal
uzzy Sets and Systems1978.6 = 1.6 P.870
Isj 2 dzr diplsdpjdE sz Odz! dz" § Is]
UdJ ow dzseds 0o, GjdgjIsdyj m¢
Isj ddk.d dzdzd yoO: v Jwldgdederypvp, 3 A ® 91§ ..
8. RotshteinA. Fuzzy multicriteria analysis of variants with the use of
paired comparisons / Rotdtein, S.Shtovba // Journal of Computer and
Systems Sciences Internatior@l.2001.0 Vol.4 0, 9o RB499% 503.
9. BellmanR. Decisionmakingin a fuzzy environment/ R. Bellman
L. Zadeh// ManagemenScienced 1970.0 Vol. 1 7,8 P.4415 164.
10.0 sted Mol tad.dev Isdj tjh jded?2 dzO© tshdese
fteddzj ef dMfsdy L so Odedw [/ 1 stedMmBad ¢ .

<" >gc

QD
«Q
@
puhlv)

Objectives /
95.

n dets dzts G d
dii. Qd=lds

/

~NTo>af s wl
— <
Q
=

R

T
:—\
=

&

JcO: 1ddadk@&i. M1990.
11.400Id Ju.OdfdsH j2Msodj o (4 tc@@riafyjf
Olsd // v jndduj 63995 T d.8 jutcasgs.d ¢ O.
12t clshlsj2dzf descBCtodlsj g Oz daf B s joF Bt
fesdiish+ ¢ dzj ujlSdnm §Otcdz n fitc OofdsglsiadlR]
ktsolezOssomE.0 // uvfwOodyj ddj -f 665,

Bl . zlt [
d5dd 2006.5 - 2.8 & 138 146.



T R LT T S 2014,0 3

References

1. Financial statements of machine building enterprises (202812).
smida.gov.uaRetrieved fromhttp://smida.gov.ua/db/emitefib Ukrainian].

2. Kobylianskyi, L. S. (2002)Upravlinnia proektamyKyiv: MAUP [in
Ukrainian].

3. Kolisnyk, M. (2004). Osobennosti natsionalnaysenki proektov.

& Strategii & Strategie} 1, 270 31 [in Russian].

4. Savchuk, V. P. (2006PDtsenka effektivnosti investitsionnykh proektov
Moscow: lzdv o ¢ Per spesianf vaé [ i n Ru

5. Fedorenko, V. G., Goyko, A. F. (2000fvestoznavstviyiv.: MAUP
[in Ukrainian].

6. Yager R. R(1978. Fuzzy Decision Making Including Unequal Objec
tives Fuzzy Sets and Systerhs370 95.

7. Rotshtein, A. P. (1999)ntelektualnyie tekhnologii identifikacii: nechet
kaya logika, geneticheskie algoritmy, neyronnyie sétinytsia UNIVER-
SUM-Vinnytsia [in Russian].

8. Rotshtein, A., Shtovba, S2q01). Fuzzy multicriteria analysis of var
ants with the use of paired comparisadsurnal of Computer and Systems
Sciences Internationgd0 (3), 499 503.

9. Bellman, R., Zadeh, L. (1970)Decisionmakingin a fuzzy envirmn-
ment.ManagmentSciencel? (4) 1416 164.

10. Borisov, A. N., Krumberg, O. A., Fedorov, |. P. (199@Yiniatiye
resheniy na osnove nechetkikh modeley: primery ispolzov&iga: Zina-
ne [in Russian].

11. Saati, T. L. (1979). Vzaiodeystviye v iyerarkhicheskikh sistemakh.
Tekhnicheskaia kibernetikag@hnicalCyberneticy 1, 68 84 [in Russian].

12. Rotshtein, A. P., Shtovba, S. D., Shtovba, E. V. (2006). Mnogakriter
alnyy vybor breneproekta s pomoshchiu nechetkikh parnykh sravnehiy a
ternativ. Upravleniye proektami i programmamProject and Program
Management 2, 138 146 [in Russian].

R cysmnmao8gmprt

22



> + < > N - « bl « Al
X ” o ~ ” o
. D - , X o,
¢ ¢ ¢ < < ¢
> ’
v v PR ~ wo~
8 .8
e C
— 3. [ 88" ¢ o -« o y ﬁ
s e o~ A P VR U VU S et G Uy
PN -
. i ~ u . o ~ = 2 o " . ~ i ~r 2 wo ? on 7 - A
P R , o«
T N w o ton P y T ¢ (VR
o < o -1
& A 0w [ ¢ v Yy ~ v oA v o N = h VT 7 p h ' 8

(9
ATy e Ty v AP w v g n wwws —san& o aw
“ .
~ ? o ~ 2 = 2 o " - ~ s ~r 2 wo ? on RO . R
B N PR . . P
s w .. ° ¢ m ~le At ST IR

y ~ ¢ v - N ¢ Aw oA v v e Z ~
«
oy y (1 NN A v T ~ wai?
< > A > —
AN A - f f Pow o~ P
¢
[ . N N A v 2 ~ ¢y ¢ A 0w S ot 7N A
N § * ~ PR - A A » ~ ” ~~ Z‘ZI
B « ¢ ¢
'8
N A s A w A v Y ay we <oy R ~n e 1w A Z -
- 4 3 N
- = P N - ¢ h = w -~ ¢ PR y ‘
> Y PR
o S » o - “ o A'w
< PR PR
< - ~ f A )
N 3 , < - >
R W ~ PEETRAILN ¢ ’ OIS
— + —
v * ~ ‘ y L PN v ~ ~ ~ ~ ~ ~
< + — . 3 ’
~ « “ - ~ ¢ N o mw oo ~ L
[ — y 7 e e ? y - ” ~ ” ‘ »
< — B « > v, 3 N 3
¢~ S ¢ ~ o~ - ¢ ¢« A~ M
- ~ ~ - ~ - ~ ‘ 1 > i
> s 3 o < 4 —
~ ~7 H N A Y K o e W 2 w8
;o
(Y W A ¢ o~ y 2 ~ t - y
> . s a & s
~ ¢ ~ o~ ~ - y N oA PRI > Z
. > < > h
- y S - A - - ~ “g ~
= > - 3 N e — o, & N
3 P e W Aty ~ % s W

¢ s AN T A w oA v~ " Av o N - - - o
< & >
N “ N Ay g v~ ¢« AN ¢y oA w - -
- —_ - > >
. = = ~ ~ PP , . ="w ~ ” oy
— ¢ - N
~ - H T AN AW gt f PN o~
- - - N Com o N
7 - ” ~ e PRS- At om Z. v % e w oo
. > N < s 2 ¢ L <
PR , ~ ° ~ e v < y T~
<

woee v oA “ﬁ

-


mailto:ivanenkog@list.ru
mailto:rud_luba@ukr.net

N N T LTS L S 2014,0 3
—~ .- ~ ) ’u O : .. ” : v A L. o . ~ w oo . ~ o~ ,_Z ¢ v A _
. : ¢ ) g
e B N
y o X v oW = ” ? - ’r] Ay o 7 fN N A = Ty ..- - 7
;c\,v.-a-“,\v‘.,...nv oA e — 2, ~ Z [
. 8
o , . ”_o ¢ X _ ~ _] X , o _ .
v ” q o o _IL; ’ - \‘4’ 3 Oqu\ < - o
. A : SR - K- N NV |
~ ¢ o — A 4 31 o~ v o uw v ~ ‘ ¢ i - v ~ ‘,, 2 A0 w v 2N m —: -
o e rra ~~"~*" h wvifph ~8 -7 "h
ivanenkog@list.ru
v 8 ] 8 X ~ W o~
PN y - O T e S R I A I A I e e O
o et e e e~ . - [ e S S S
U N T v o 2 ° < w2 ~ v A y e 7 ¢’ e o ? +
o U RTVYTPRh T8 -7 T h moguymh
rud_luba@ukr.net
> — v - i ~ y 7 T 0N o~ g Ao = B T >
, ‘ . 8
~ ) N A > ~ ~ T y ‘o PN “ % . — v v
v':n,“nln:‘:“ P - ﬁ'“: :~,..:TZ,“ *
. T A As N .~ v v » “ v ’~-2'~ -
~ v s v ? v 0T o~ .t - PR I ~ ©
. me . A W . . Z .
. 8 _ .
i : ’ — v > _ ~ . H 3 ~ § V_'\ v“ ~ ‘ : - R ] ,v-- Z“’ ””“ R
: ( A ) - , , .
v 2 -~ 0y M “ v - ” T . > Cla w o~ -


mailto:ivanenkog@list.ru
mailto:rud_luba@ukr.net

NEURGFUZZY EVALUATION MODEL

OF OVERDUE

LOANS OF COMMERCIAL BANKS

Halyna Velykoivanenko

PhD (Physics and Mathematical Sciences),
Professor, Department of Economic and Mathemaa¢Modeling

State Higher Educational Establishment

K+UEO . AOE

T AT %AT 1TAZEERO 56 EDRIO OELWI |

54/1 Peremogy Avenue, Kyiv, 03680, Ukraine

ivanenkog@list.ru

Liubov Trokoz
Graduate student,

Department of Economic and Mathematial Modeling
State Higher Educational Establishment

K+UEO . AOE

T AT %AT 1TAEERO 56 EADRIO OELWI |

54/1 Peremogy Avenue, Kyiv, 03680, Ukraine

rud_luba@ukr.net
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lishing effective management of problem debts in the financial instit
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methodological features of the scoring asses

25


http://kneu.edu.ua/en/
http://kneu.edu.ua/en/
mailto:ivanenkog@list.ru
http://kneu.edu.ua/en/
http://kneu.edu.ua/en/
mailto:rud_luba@ukr.net

e L x x)s‘c_"VV(H"_«um ’X)‘_‘o‘-‘ 2014103

ment of borrowers of commercial banks, including collection scoring
are considered

The authors developed a mathematical model of collection scoring,
based on a combination of tools of theories of fuzzy logic and artificial
neural networks. The model has a hierardial structure that takes n-
to account the qualitative and quantitative variables which characte
ize the borrowers.

The feature of the model is attracting of Kohonen selirganizing
maps for setting the parameters of membership functions in the -
cess ofguantitative variables fuzzyfication, as well as for the autonta
ic construction of a knowledge base at processing of qualitative vari
bles. For aggregation of linguistic variables at each level of the
hierarchy the authors used compositional integration ule, which d-
lows generating fuzzy knowledge base without getting expert opi
nions in terms of multi criteri on and absence of comparison base for
integral variables of top-level hierarchy.

The practical value of the constructed model of collection scoringg
the ability to develop recommendations for working with each sg-
ment of the portfolio of overdue loans in accordance with the cale
lated level of credit risk.

Introduction to the work of financial institutions the credit risk as-
sessment models on the &sis of neurefuzzy techniques will have a
positive impact on income from lending activities of commercial
b?]nlfs and contribute to the stability of the financial system as a
whole.

Keywords. Overdue credit debt; collection scoring; scoring evaluation
modé; theory of fuzzy logic; Kohonen selfganizing maps, managing of
portfolio of problem loans.
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