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Summary

In the presented work new approach for an assessment of the financial
analysis and risk of bankruptcy of various organizations is presented. It is clear,
that relevance of definition of degree of risk of ruin of the organizations doesn't
demand further explanation. It is attempt of implementation of an assessment of
clearing of bank risks and their minimization.

First of all it is necessary to emphasize that in the presented work
conversation goes about qualitatively new approach of determination of
parameters in the existing methodologies. In the course of the analysis of a
financial condition of the organization are used aggregation of final collection of
fuzzy sets and the trapezoidal fuzzy numbers.

Work includes introduction, the review of literature, 4 chapters, the
conclusion, the bibliography and applications.

Chapter 1 is devoted to the review of the existing methods of the financial
analysis and an assessment of risk of bankruptcy of various organizations and
justification of expediency of development of new approach for this business.

Banking business as an industry of high risk is considered, several models
are analyzed.

In chapter 2 detailed parametrization of process of the financial analysis
and an assessment of risks of bankruptcy is given. For a source of the analysis the
main financial document of the organization submitted by the borrower —
balance is accepted. All calculated parameters are divided into two groups:
reliable parameters, i.e. standard and settlement coefficients and uncertain
parameters which nature in ralichny degree carries elements subjective and\or
incomplete and\or expected character.

In a chapter 3 formation of the offered approach for operating in the
conditions of uncertainty is described. The method for fuzzy aggregation of
quantitative estimates of experts is stated. The algorithm of realization of the
offered method is developed.

The technique for fuzzy aggregation of qualitive estimations of experts is
stated. The method for aggregation of expert estimates in form of the trapezoidal
fuzzy numbers is described and reasonable. The algorithm of realization of the
proposed method is developed.

Feasibility of use of the device of the theory of fuzzy sets for a financial
analysis and a risk assessment of bankruptcy of the entity is proved.

In the pioneer work of the founder of the Fuzzy Sets Theory, Lotfi Zadeh
[L.A. Zadeh 1965: 338-353] devoted to the uncertainty and particularly, tools for
procession of incomplete knowledge concerning any particular object, he is first,
who offered us the change of function of the belonging of the object to any set in
[0;1] interval, "or 0 or 1" instead of binary values. By consecutive development of
this approach, Zadeh made mathematical modeling of the "linguistic advantage",
such as expression of linguistic terms of "low, lower, very low, high, higher, very
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high" type in mathematical language After that, there are the references from
fuzzy sets theory given, which are sufficient for the further understanding of the
material.

On the basis of concepts of the fuzzy sets theory the model of a financial
analysis of the entity and a risk assessment of its bankruptcy is created.

In chapter 4 practical application of the offered approach is given. An
example of allocation of a loan by bank on the basis of the request of one of the
organizations for financing opening is reviewed.

The key calculated parameters are distributed on subsets of financial
coefficients. The method of fuzzy aggregation of quantitative estimates of experts
is used.

Procedures of group decision making are given. The linguistic rating scale
for members of credit committee is created. Linguistic estimates of members of
credit committee are transformed to trapezoidal fuzzy numbers. Are determined
the weight of the importance of the divisions of bank (in this case speakers as
experts) participating in a financial analysis and a risk assessment bankruptcy of
the organizations on the basis of a method of aggregating of quality standards of
experts..

At the end feasibility of allocation by bank of a required loan is estimated
and the quantitative formalism estimating “yes or not” is presented.

Procedure of handling of the credit project regarding issuance of credit is
schematically shown from the moment of application before acceptance of a final
decision. The functional and organizational scheme of a financial analysis of the
entity and risk assessment of its bankruptcy is in details described. On the scheme
all parties of decision making process are noted. It has included the members of
credit committee making a final decision.

The practical illustration confirms adequacy of the offered approach for
the financial analysis of the enterprise and an assessment of risk of its bankruptcy.

Results of the carried-out work are presented in the conclusion.
In applications the regulating and other documents necessary for
understanding for presented dissertation are given.
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539300 gdol dgommEo

3.1.1. 56Lgdomo 3690900
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& - ¥(X)-0b 806085¢0M0 999960 - 390090 BSBO LOIMHZEY:
Hy(X)=0 WVxeX.

U — ¥(X)-0b 35gbodsgrw®o 9argdgb@o - vboggmlocMo ggsbo bodMagary:
H,(X)=1 vxeX.

35gdb0B> M@ B B LOBMOZEY Ayt wy (X)=1/2 VxeX .

B®Bo®0 $35B0o LodMsgeny: sup u, (x)=1.

xeX

LBBMO>YHO0 Bobo LodMsgwy: sup 4, (X)<1.

xeX

A=B<o 1,(X)=15(x) YxeX, ABeY (X).

AcB< u,(X) < ug(X)vxe X,ABe ¥ (X).

29900056900: 11y 5 (X) = max{yA(x), U (X)} Vxe X, ABe ‘P(X ) )
0565330005 g (X) =Min{u, (), 1 (X)}  Vxe X, ABe¥(X).

Y(X)-0o A gobo LodMogol @sdsGgds  gimgds gsbo  LodGmagargl

A 1 (X) =1—u,(x) VxeX.

A 35%0 LodMS3EWOL LadmOEGHo: SUpPp A= {X eX|u, (X) > O}
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Bobo® 1-Bg dmyzsboos 3omogeo, Mboggmlbowr®o, boMmdswweo,
UBbMOIo Mo FoBo  LOIM3Ygd0, 093] BoJLoToE MO  BOBO
LOIMH3oL 03M36900L GBI (30900L AM8303900.

bob.1

8B LodMs3199d0L 303M36930L BEJ309d0L Tsgaseromgdo

Y(X)-90 50300 59436 BsBO  LoIMIZgMs  259MM056gdOL o
0565339000L OLEHM00YEH0MEOMDSL:

ANBUC)=(ANB)U(ANC), AU(BNC)=(AUB)N(AUC) )

39bLsbM3Ms 3.1.1.1 0BmEHMbMGHo Fgxsugds ¥ (X)-Bg 9fm©gds gmbigost
VIP(X) >R olgol, Hmd bHregds 9990930 306mdgdo [2]:

V(AUB)+V(AMNB) =V(A)+Vv(B) (10)

Ac B=Vv(A)<v(B). (11)

39bLsbOgMs 3.1.1.2. 0BMEHMBMMO FgnoLgds v 5oL MFy3930, g bgdoldogho
ae [V(@), v(U )] sMLYdMAL A€ ‘I’( X ) olymo, O3 v(A) = a.
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39bLsBE3Ms 3.1.13. 0BMEHMbMOO TgRsLgdsl v 9Himgds LodgBHOo, )
V(A) +V(A) = v(D) + V(). (12)
39630b0w Mo godmbobyrengds:

p(A, B):V(AU B)—v(AﬂB). (13)

39000905 ©s93H303IL ®mad (13) Ho®mdmoygbl dgE®m03oL ‘P(X)—‘bg, 569

3029 Bow9ds 998980

fobssgds 3.1.1.1.  p(AB)=Vv(AUB)-V(ANB)) Gomdmowyibl dg@mogsl

¥ (X)-Bg, 9.0. 5305453090l 899099 306MHMIGOL:

1) p(AB)=0< A=B;

2) p(AB)=p(B,A);

3) p(AC)+p(C.B)=p(AB), VCe¥(X).[X]

(13)
©59()303905. 3dzom p(A B)=0=v(AUB)=v(ANB).
(10)-0b Lg3¥ydzgw DBy sz0e 3sL3360m, ®md AUB=ANB= A=B.
(13)
sbes  gogzsm  A=B=AUB=ANB=V(AUB) :v(Aﬂ B):p(A, B)=0.

5093565
1) bLYeOoo.

p(AB)=v(AUB)-v(ANB)=v(BUA)-v(BNA)= p(B, A).
2) 5369039 LHOOos.

p(AB)=v(AUB)-v(ANB) <v((AUC)U(CUB))-v((ANC)N(CNB))

(C)]

=v(AUC)+v(CUB)-v((AUC)N(CUB))
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~v(ANC)-v(CNB)+v((ANC)U(CNB))
(g)fl)p(A,C)+p(C, B)+v(CN(AUB))-v(CU(AN B))(g)p(A,C)+p(C, B).

59900956 3) 39335600305 S IBHI0EIOS ILOVIEGOE0s. L

Y (X)-b p F9gBHM03oLs @S Vv 0BMAEHMEMG FgxsLgdobmsb goHmo©
90™9d5 B0 LOIMB3gMs F9EHM03MEo dglgco (0b. Bsgswoms, [23]).

39bLsbOg®s 3.1.1.4 [23]. FgBHM03we IgbgHHg A* Bsbo LodMI3W gL 9fimgds
Bobo LoMZEINS LELOYIO JONMIOMdS { A; }-0b FomdmBoy9bgwo, vy

LOHYEEYds 30MHMdS (m = 2,3,...)

ip(A*,Aj)Sip(B,Aj), VB e¥(X). (14)

=t =

39bLsbg®s 3.1.1.5 [23]. B0 LOIMIZEW IS LalEWIE JOHMOMIOMDS {Aj b

99905 B30 LodMOZ3Egms LELEYIO JOMNMIOMdS { A; }-0b MYyMEsE0d,

0¢) gmggeo XeX-Lsmgol balevwo bodmsgwggdo { i, ()} s {u, (x)}

AMGO0 50056 o qui(X) <My (x)<...< My (x), j=Lm, m=23....

59 39BLYBOZM06 FodMIPOBIMYGMBOL, GMT BHME™dS
D p(B,A)=D p(BA) (15)
j=1 j=1

LEOMEEYdS FgBMO3ME IgugObg bgdobdogho BeW (X)-Logolb ©s FsbBo
LOIMSZ G LELOIENO GODMILOMBS {Aj} Bogol, j=1L,m, m=273,....
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0gmemgds  3.1.1.1.  gsbo  LodMsgwgms  dgBHMozmer  dgbgmdy  Bobo
LodMS3gMs  LILEYIEO  GOCMOWOMDS {Aj}—ob, j=Lm m=2.3,..

DoM0mBs 96900 A* 3560L5BM3MYds T909gAbsoMs:

Aniz S A S Ay, 0 M @fos.

A = A(Im+1)/2’ ) M 396¢00.

3obLsbMgMs 3.1.1.6.[24]. gsBo LoIMoggms Lol  GMOMOILOMISL

950905 LoIYEHMOo M) Bol HYyIEsE0sdo 3oM39wo [(2m+1)/4]r zsewo
LodMs3eg YOMOL T-U, beagwe demewem [(2M+1)/4] oo Lodmsgwg Mol U-

L, m=23,....

3oblsbeg®s  3.1.1.7.[24]. goBo  LodMsgwgms  IgBHMozme  dgbgeby

a3mbdizombocro

S (X)) x...x ¥(X) > R*

mtimes

560 B0 LodMZEgms LELEIE JHMMOdWOomds {A; }-0b, ] =1,m, m=23,...
390006b3g0memdols  35B396909e0, ) ol 953059mazoegdl 9999
3L GEo@gol [23]:

P1. S{A;}=0 85806 s 3bm@wm@ 35306, H®™Es BsBo LOIOIZEYMS LELOYYE

96H0Md0omds { A; } bodgBHHoros;

P2. S{A;} 50§93L 3530l 85gb0doey6 86083690MdL MM BBO

LOIMS3gMS LELOME JONMIOMBSTO Y39ws LOIMIZg 9MHMTBgMOL

AHM00;

199 @9 890808803 LOBdME ™ [ ] 506086538 HoEbzol mge bsfowl.
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P3. S{A}>S{B,} oy ZL p(A" A< ZL p(B",B;); 05853300

S{A;}=5{B,} 85306 > dbmm@ 35306, Hm3s

DL P(A A= p(BT,B));
P4. S{A,UB}+S{A NB}=5{A}+5{B;}.

090M69953.1.1.2.[23]. 135D0 LOIOSZ3EgMS F9EHM0I M IgugMHDg Bb30Mmboro
S{A} oo {A}] =1m, m=23.... @sbo LodGMsgzmgms LsbEHwWO

960M30MO0L Jgmebbdgdmwmdols dsh3969d9w0, v

S{A}=0(p(@.U) - [(2m +1/4]* x Y. p(A" A)), >0, (16)

=1

MRO® 39303, M) 0BMEGHMbNOO Fgg3pligds V- fhyzgdos gl FoMmdmygbs
QLN T IoRN

3H905, O3

Smx =0p(G,U),  @>0. (17)

3.1.2. 9du39Gm &5 M3EIbMdM030 Fgusligdgdol Bsbo
53093060900l dgommEob FobsdoMmmdgdo

39930b0WM®  XAMBMNOO  2505(Y39GH0WgdsMs  FoEgdoL  3H030©HO
LOG¥OE0S MMEs 33593l LELOYIEmo MboggMLMdo s 33953 M 9du39MOGo.
030090 9396030, IMEgdMEo 3O0GHIO0NIol BoMAWIdT0, Fodmbobsgl

5306 bB09dBHO  Tgxolgdsl MBoggdlydol gmgger  HodGHowrdo
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3obLsboEzgwo 3mbi39nEoLosdo d03Mmm3b900L boGolbols  d9d39mdoom. o3
36MM39LOL OIBMEHGI© F0oEgds M FsHBo LOIMH3¢)gd0LIRSD T9GIAMO
LOlBMEEO  9gOMOWOMds. B3g6  98M3bsl  FoMdmopabl 8 M gsHo
LOIMH3OL >MGRO0MGBS 5699 Lomsbsm 3MbLYBLLYLOL 3mgbs.

[]  990mmadmeos  gsBo  LodMsggms  LELEYIEPO  9OCMOWOMDJIOL
abogLgdol 36gds.

3obLsBEeMs  3.1.2.1. g¢sBo LodMegwgms gBHMozmer  dgugdObg RO
LodMO3egmS LalMEO GMOMBWOmdS {Aj} Abgoglbos Babo LoAMS3EGDS
LabOHMEO GOHOMIPOMdJOOLS {Bj} 0

p(AA)=kp(B,B), i=2m, j=lm m=23,.., ¥xeX,
bosg K > 0 8basgbgdol 3mgzosogb@os, bowe {A} {B;}s60s6 {A}-l oo

{Bi}-b ®ga@s3ogdo

5306036Mm MmMH0 BsHBo BoIMZE S LILOIEO JOPOMBEXPOMdOL AbsgLgds,

OMAMO3 {Aj};{Bj}Q{Bj}lg{Aj} 56 MdGswmo {Aj}={Bi}.

dmggdneo  {Bj}, j=1lm, m=23,... g@sbo LodMsgmmgms ULslBwwo
9OMMIWOMOoLIM3ol  dobo  Abgoglo  FsBo  LOIMZ3Egms  LEbEOYO
900M00mdoL {Cj} 53900l GmGIMEs sbgmos:

e, () =kp(B,B))+a, 0<a<l j=Lm, m=23.., VxeX. (18)

1" =

k
096935 3.1.2.1. o7y {A;}={B;}. 35906 53 00 535%0 LodGOZEIMS Lol
9OMI0Mdgd0L  F9mobbdgdmEmdol  3m9530309563H00 3938000 bo

—1m m=23,...

max’j

560056 Geomdomn S{A;}=kS{B,}+(1-k)S

1
3505, 6™ {A }B }=S{A}=5{B,}, j=1m, m=23...
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0gmemgds 3.1.2.2. gsbBo LodGMogwgms dgBMozmer  dgbgddo  fiyzg@o
0BMmGHMbMOHo JgxnoLgdom bgdoldogho mmo gsbo LodMsgergms LsliMyeo
9O0OMdwomdgdol  {A} s {Bj}, 6mIgwoms  Igmsbbdgdmemdols
3299803096@9d0 S{Aj}, S{Bj} < Smax 5®LYOMBIL BsBO LOIMSZWYNS LabB¥Ero
9Ommdomdgdo {Cj} obgmo, ®md {Ci}={Bj} s S{Cj}:S{Aj},j=1,_m,
m=2,3,...

300 LOIMI3Eggdol  FgBHeozMe  JgugHDy  gmzgwo  Gsbo
LOdM53ggdoL LELOYIWO JOHNMIWOMBJOOLsMZ0L SMLYGdMOL dolo Abgsglo
3300 L0AMO3w 900l LslEOWWO GOHNMIWOMBJOOL MLILOIEM MOMEOIbMDS.
9U §0bs5gds FoM0IE0s dm393eo Abs3zLbgdol 3M9530i3096GHOLMZ0BSS.
53503960 0lgo 30MMdGIL, GMEs dmExdE BsBo LodMS3wggdol LoliByem
9O0OMBE0MdL 996905 9MHMoEIMmO Al3L0 GODMIWOMdS [5]

0gn®9ds  3.1.23. gsbBo LodGMsgwgms dgBMmozmer  Igbgddo  fiyzgGo
0bBmEHMbMOo Jgxzslgdom Bgdoldogmo Mo BsBo LodMsgzergms LobEOwo

k
9IODMB0MdIBOL 0ligogdol, ®md {C;}={B;} s S{Cj} > S{Bj}, ymggwwo k-
bLogol  9MLYdIMBOL  FoBo  BOIMIZEGMS  JOPIMIOMO  Lablirmwo

1 R —
9O0mdwomdgdo  {A} obgomo, ©md {A}C,}os A =B, j=1m,

le{l2,....,m}, m=23....

b90m»  dmygzsbowo  mgmOoo  dsbogrol  Lsxdz9w By
09000939905 535D0 53093060900l sbseo M3gMOGHMOO []:
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[(m+1)/2] m
)2 if Z p(Aijtm/Z]) = z p(Aj , A{(m+3)/2])v
j=1 j=[m/2]+1
[(m+1)/2]

Iu/.\* = Z p(A}!'ﬁlm/Z])

j=1

) +
Cuﬁmﬂ 7

A[I(m+3)l2]

o - —U, herwi
IuA{m/z] ™ ('uA{(rmS)/Z] ’uﬁm/z])Ot erwise

Z p(A}vﬁlm/Z])‘*‘ i P(Aljvﬁl(ms)/z])

j=1 j=[m/2]+1

(19)

3.1.3. 890m0535H90v1em0 BsBo 536098060580l IgomEOoL S®fges

59 B396 296B03Mwo d6qdol 356599BHEMmO0L AoBLEBLZMOLIMZOL
39903049bgde  9OHM-gMo  y3gwsby  98IIH0B  bgdbl - XyBYGO
3°05(939G0wgdol  dowgdol (Group decision making), 5649 9Ju3gOHEHMS
39935190900L BosDO H3MYIR0MJIOL TgPMEUL. SBYNO FJNMEIOO BIOOMO SGOL
3999900 oG IMGHMMSdo, Fs0m0 Jodmborgs Fgodegds  FogoOmMOE
6596>039090([28],[29].

B3gb  093bgmom 939G ms  XJMBoL  Fgxslgdgdol  Bsbo
326093009008 9909y 990mEDbY, OHMIgeog  HomImoygbl  dm39dero
39000 26339 3E0x035305L [30].

506030 3gommEOol sGLO dyMdscgmdl d9dgydo:

o 300 BLOIMIZ3EgMS  LOLOVIEO  GPMMIWOMOOL  TJmsbbIgdmEMdols
953969090,  MHMIgeoi  goblobrgmwos  sJlomds@Gemo  doymdol
Log3dzge By, HoMIMoqbL 999mM:535Hgdwo Igmm@ol d5HolL;

J 0390 LodMOgwWwgms  IYBHMo3ME  TgughbBg  Gosbo  LodMogwrgms
LolOIEO 9ONMI0M3JOOLOMNZ0L 399m@sboeos adbaogLgdols
96003b690mgs60 36905, ©93BHI0EgdNNwos O™, RsDBo  LOIMSZEGMS
d9BH®03m dqbgMdo MHY39GH0 0BMEHMbMOO Fgnslgdom bgdoldogMo mMo
{Aj} QS {Bj} 9390 LOIMZgMs  LELOYIEO  GOPMILOMBOLIMZOU,

olgmgdolmzgol, MHmd S {Aj } .S {B j} <Spar 9OLYIMBL  BIBO  LOIOSZWgIS
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LSLEOMEO  GOOMIOMDS {C j} ,  Omdgwoi  AbasgLos {B j } Lo o
505300MHMMWS, S {Cj} =S {AJ- } j=Lmm=23.. . 23960 590bd

©59%30390)0s, Mmd 0?9 LsbOWWOo  GOHNMIWOMdJOO {Aj} Qo {Bj}
9600356900 dbyogLos k Abgoglmdol 3mgxnoE0gbEH0m, 53 BsBo LOMLgE M
Bobi®ero 9OHNMI0Md9d0L 39056b390mdol 95639690 gd0

53059mxz30¢n9096 999009 396EHM@9dL:

S{A}=kS{B,}+(1-k)S Lm m=23,....

o 1=
e 65B3969005, ®MI FobBo LOIMSZ3Egms IgBHM03Me dglg®Tdo MHY39B0
0BMEHMbMOHO F9gxnsLgdom mMo bBgdoldogho duyoglbo Gosbo LoIMIZ3EgMS
LOlBMEPO  9OHOMOOMDBGIOLIMZ0L, oLgmMgdOLbZoL, O®MJ S{Cj}>S{Bj},
6900L30gM0 kK-Lm30L sOLYdMBL GOHMIIOPO BsBO LOTMLZEgmMs LELGWEO
IONMIWOMOS {Aj}, olgomo, MHmJ {Aj} abasgLos {Cj} dbogLgdols
3095303096¢0m 1 s A :A', j:1,_m, |e{1,2,...,m}, m=23,... .

30093500  9JL3gMA™s  XAMBO  9BdLYAL  Bv0Tg Bobo  MBOYIEOL
dm3gdmo  boggMLbvydolbsdo  dogmmgzgbgdols  bosdoLbL. o  B39b
3329obbdmdm, ™I 439w 9JudgOEAL 4o9Bb0sm MoBBIMO 335008035(309.
Sbgmo  FgRsLgdol gY@ 8030090 BsBo  LOIMIZggdoL Lol
IOMMIWOMOIL o 39635bMM30900gd®  XAMBRMMO  35(Y39GH09dOL
3d0gosl. sbens B3gbo 53m3sbss, 8m3999o Bsbo LoIMOZEggdol LELEOYIO
960MIWOMdoL  Logmd3zgabdg dogzonmm ghmo, 9.5. FsMgBMEH0MIdOIOo
3350 LOIMH3Y.

390Mm3m35mm  Jogdmwo  BoBo  LOIMZ3ggdol  LaliBrmEo
9OMMIOMO0L  F9mobbdgdmEmdols  dsb39b9dgeo  Mbogg®dlivdol  ymggew
Do GH0wdo. 3bowos, G®MA gdudgMGHoms 95519090 1bogzgMLvdol oMy
D9OGomdo  Jabosh  9ghHm9gugdgbBHosh  RsBo  LoIMsgEggdol  LabGye
9OMMIWOMOSL. 03 d9dmbggzsdo vy mboggdbvydol ymggw (oM GHowdo
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3905b6b3gdmemdol 0bgdbo Mgzl mog0L  dodbodseryé 860d3bgerMdsL,
95906 9439 9993963060 FoBo LodMsgwg 9Byl EGHmeros. gb
60dbogl, Mmd gdu3gMGHY0ds 00085396 0PSB S YMZIWOo RsDO
oIz HoMmBMOEYIBL X AMBRMMO  255HY39BH0W GO0l TJEIAL. oMy,
396mBO3Mgmo 3969006  25dmBEobotg, slgmo  Fgdmbzgzs o056
0030500 09MMH0Y0o dsblos.

©53335m, 390056bdg0mEmdols 9563969090l “0©ILO
36003690mds  doomfigzs  mboggdLdol  M™IgEody 9gwgdgbGdg  (sbgoo
99996¢0 990degds 0gml ©53gbodg). gl sM0L 9JudgMHBHYooL Lowmzgomglim
35. 9JU39MEIO0 HMBIMEGHJOO 5O 3006 @S Tom 96 TFgMdwosc 3030
3M6396@®s3oom  00mddgomb  mbogg®lmdol ymgzger  FogdGHowdo.
9m3094356m0  5bsem0s  B3MOEGHO0B.  obgm  Lobgmdgddo,  HMYMOO3SS
boa®™dgdo s Lodomegdo bEHmdgdo, bbgoolbgs LB3MMEHWMWO  0sMsMOl
Y0365, 9Bobgols sfi935 s 9.9., L3MOELIYbO BoBEYdS Moz30L0 Boy3gmalir
3909200 (300990L LELEOYYE byH0STo.

B396  aobgzobomogo 98 gangdgbdl,  OmpamOi  9dudgmGHgdol
dodbodogmMo  3mbi3gbBHMozool  FadGHowl.  3amwolbdmdm,  MH™I
3m3H9b30Me© 9s00  99mdeosm  0dmddgomb  sbgmozg  3MMOHObsEo0m
<603960LbTob  yzgws BIMRID FodGHowdo. gl 0gs FoBbMME30g DS
0900093b506M5. X9  450m3033w0mm  boggMLdol ymgzger FgdGowdo
300900 9609939630960 oo LOIMOZggdOL Lolirmeo
9ONMIWOMDJd0; 0v) OMIgEodg Fomsbo o FoMTMogbl Bowoggd e
9009w 9996BH0s6  gsbo  LodMwzwgl, B30  300mddggde  Fom
M93MIS3090m0b. 5383505,  BMYPSEMIOL  FgBOMOIZ9®,  TJRZ0dE0s
Bogmgzomm, H™I g4z9ws 9OHm9gegdgbEosh 8sbo LodMogwrggdol LolGveo
9OMMOWOMdYd0 9900 Boanoggdmen 960999963056 RN oJo)
LOIM53ggdOLOY6.

MB039MLYdol ymz9ew FadGH0wdo 53539000 9OHMGEgIgbEH0sb gsbo
LoIM53eggdol LGV  9OOMOOMDdIL,  OMIgwoi  0gbgds  AbasgLo
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9009 gdgbBHosd  @sbo  LoIMH3ggdol  LoliBer  9BHPHMBEOMOOL
9sJbodogrmMo  3mb396GH®300L  HadGH0WTo s, 9853OMMEs®, 9Jb69ds
30mMobsgool Moglo  3sB39bgdgo.  sbosos,  OHmd  sLgom
IONMIWOMOIMS  M3MmEIbMds  sMOL  MLsbOWwm.  Bgzgbo  s8mEIbss
<603960LFol  ym3z9e0 oM EHowolomzol  gobglobrzhmm  gHMIIOH O
5093505 93900 9OHMYgdgbBHosh  gobo  LoIMsgEgadol Lol
9ONMIWOMOIMS  BoRwd3zgebg  FoMHBMWEHOMPIJO  JOOMOOMds 0lyg,
&3 439ws 94b3gMHEHOL T9gsligds Ibg3gEMdSTo M9BIdGISE 0yml JogdYo
(pari passu).

©oLIMO  3OMIWYIOL  2ooLY39BO©  @odm3z094gbgdm  SLgm
doamdsl. 53  NLILEOWMWem  LodMLgWoEID  s30Mbomom  olgmo
9609999630560 BsBo LOIMH3cggdoL LELOYWO GOHPMILOMBS, OHMIOL

306390 9mmgwgdgb@osbo  @oBo  LodMezwg  GHmos  306039Wo
90099996 BH0s6  BsBo  LoIMsgwols 5T gwgdgbBHbg  dm39dMo
9600999963056 oo LoIME399d0L LELOVIE JMMMIWOMDdOEB. T909Y
5300B0mm  obgmo  9MmMgwgdgbGHosbo  BsHo  LodMOgwgqadol Lol
9OMMIWOMdS, HMIWOol dgmeg 9Mm9wgdnb@osbo RsBo LoIMmI3Wg BHME0S
99mM9 9M009wgdgb@GH0sbo RsBo LoIMm3oLy 53 9wgdgb@GHbg dm3gdmwo
9009999630560 gobo LodMOzwgqadol Lol  GOHMMIWOMB0ED. o
0mMb 5306MB0M® 0LYMO YO 9d9bEH0560 BsBo LOIMZ3E)IdOL LolEo
9OMMIWOMOS, HMIWOL dMEMm 9OHMYgIgbE0sbo FoBo LodMsgwg GHMeEos
0mMm  9OHmM9gEgdgbGH0sbo goBo LodMsgwoly 53 gwgdgb@bg dm3gdMero
9009w 9996GH0560  BsBo  LOIMSZ3Eggd0L  LELEOI  GOOMDBLPOMBGO0IB.
3H505, MM SbgMBI0MIE 9393 9OMYgdgbEH0sb FsBo LoIMOZw99dOL
BoliOE GOHOOMBELOMDIMS M3MEIBMBS BHMos 9Ju3gMEJdol MomEybmdols.
Jd390mo» dmyzsbowo bMowo 3. 0wMlEG®oMIOL sbgo  3MBLEMJ3090L.
9525W0omOL 390090 30D 0BsE300L B0Bbom B396 49635BMASI yz9ws
930%D0 LOIOIE g TguYMO ‘P(X) 39909ab506Ma:

‘P(X):{m,u:x —)[O;b]CSR}
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9390530 3.2. 9Ju3gHEMs M30LYdM030 F9xsligdgdol gsbo
53693060900l 3900MmEO

3.2.1. 56Lgdomo 3690900

39bL5BM3Ms 3.2.1.1. BsBo MHoEbzo 5Ol bsd30 Mosbzms MBogzgMLswGO
LodMS3OL BMOBse)MHo SIMBbgJowo RsBo J3zglodMsgzeg dozm3b9d0ol
dbMdMH03 HOR030 BMbJizoo0m.
33500 MHoEbz0l goblsBzm0sb 35dmI0bsmgMdl, HmA
e 5MLYIMBL LadmMEHOL olgmo FgdEowo, HMIgedo dozmm3bgdol
1B 9HMOL GHME00s;
e  mo30L0 85Jl0FNMToEID  IBY30LOL  ToBEbbog b Botrx3zb03

90399536900l 13bJEos 3¢90 mdL.

306039 MHogado bsBo 45313500 08 49693mgdsls, MmI FsHo Mogbgzo
500l 68300 MHoibzol gobBMmYPsEMGds s FIBo LTS3l  3gHIM
09000bgg3sL  [omTmoagbl. o B3gb  gobgobowsgm  gsbo  Horbzgdol
13930B0YO BS0OLILYMOSL - BHES3)HBMOM Do MOEblmdL.

AM339bmoEMmo Bobo Gogbgo R gobolisbm3®gds mmbgmmom
(a,b,c,d)eR" [a<b<c<d s ol dozmmgbydols BrbIgosl 593 sbgmo Laby:

,uﬁ(x)z ! xe X

0, otherwise.

65b.2-Bg dmyz5600s GHG939HBMm0Mo Bobo Hoibzol dozMmabadols

53bBJ300L M9x3030.
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Bob.2

AM339DMOEMEo BB Mogbzol do3mmzbgdol gmblsos

3(X)={R =(a,b,c,d), a <b <c <d;, ab,c,deR icl} - X g6ozgOlndby

4395 3HM939HMm0ME GoEbgzms LodMmagery.

R =R, <a=a,b=0,c=c,d=d, R,R e3(X).
R ®R, < a +a, b+b, ¢ +c,, d, +d,, R,R,e3I(X).

all Iiz(aa,ab,ac,ad) a>0, Re3J(X).

39bLsBM3Ms 3.2.1.2. BH639HBM0MYo RBsBO Moibzo F:)1 :(a1.) Bo3ergdos b
BOo HH39DM0EMm Bsbo Gogbzdy R, =(b), i=14, 56 R<R, 85306

5 dbmErm© 35d0b, O3
a <b, a,<b,, a,<h,, a,<b, (20)

3bMdow0s, H™J

min{R,,R, | =(min{a,b}, min{a, b, }, min{a;,b,}, min{a, b,}), o
méx{ﬁl,ﬁz}:(max{al,bl}, max {a,,b, }, max{a,,b,}, max{a,,b,})
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5d90096 259m80bscY goblsbrg®ms 3.2.1.2. 993035 9b@wemos 89990
1Moo bdobL (see [28] and e.g. [30]):

S(X)—%g, 5300  5d3b  gobo  LodMmsgwrgoms min s Mmax

OLEM0dMEGH0WMOS:

3}}: max{min{ ¥ 2},min{ R,

}} min{max{ | R, | max{R,

;Uz
Pl

min{lil, max{li

H
A
w

i
i

(22)

;Ul
1
Pl

max{lil,min{fz

39bLsbMgMs 3.2.1.3. 0DBMEHMbMOO Tgg3oligds S(X)—%g 9hm©9ds gmbdzost

Vi3(X) >R obgol, 608 beemogds 398090 306mdgdo [30]:

v(max{f% R })jtv(mln{f{1 R }):v(ﬁi)+v(F§2)

(23)

39630b0wMmm gsb@mengds:
p(lil,liz)zv(max{fi ﬁ}) (mln{li ﬁz}). (24)

33306090 [30], ©md (24) Fodmsaabl gBGogsl  I(X)-Dbg, o6y

53059 x0gdL 9909y Immbmgbadl:
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J(X)-b p 393HG035L5 @S v 0DBMEHMBMG Fqa3559d5LmMb GO M90S
JOMOZdLe © OMbY®  IgBdLY J005Q Gy

A5539DMm0 BsBo MHoibzms 39 M03mwo LogMsy.

33BLsBOgMs 3.2.1.4[30]. 39BHMogm@ Loghgdo R GHMs3gbmoonm oo
&o3bgl 9hmgds {Iij}, j=1m, m=23,... 63500 gs%0 Gogbggdols

LSOO GOMNMIOMOOL oMM YIBgI0, M LEBIMEEIdS 30OMBS
Zp(fe*,fej)sz,o(é,ﬁj), vS e 3(X). (25)

3obLsbegms 3.2.1.5[30]. {Iij} AM539DM0MEo BsBO GHoEbzgdol Lol

9O0OMBE0MdL 9 gds {Iij} G539HM0ME0 Bsbo MoEb3zgdol LolGweE

9OMNMIWOMOOL MG 309, 0¥) LSOO BoIMIZ3EYJ00  YMm3zgwo XeX-
Bsongol LaliGvyao Lod®ageggdo {a} s {a}, {bi} s {bj}, {ci} ©s {ci}, {di}
©s {di’} §y30eFy3000@ GHgdo 56056 s a1 <az <...<am, b1 <hy <... <

bm, C1 <C2 <...<Cm, di <d2 <...<dm, j=1m, m=23....

59 29b6LOBMZM0L o8MmIPObIOMYMBL, BT BHME MO

Zp(§,§j)=2p(§,ﬁ}) (26)
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LEOMEEGds  FgBH®ozme  bogmiagdo  bgdoldogMo Se3 (X) Qo
{Iij }, j=1m m=23.. @35m0 wo gsbo  Gogbgms  LsbEo

9ODOMBE0Md0LsMZ0U.

5300 Bsb3z9bgdqw0s, HMI
R<R, = p(RuR,)=v(R)-v(R). @7)

09935 3.2.1.1. BHM39BMm0EMEo BsBo MHoabzgdol dg@cmozmw bogmgdo

{Iij},j=l,m, m=23,... 6Ms39bmoNwo gsbo Mogbzgdol Lsbcrmwo

JOPMB0MdOL FomdmToagbgemo R 3s60olisbeggds 899wgabsota:

Rn2=<R'<R. 5.1, 0¥ M oofos.

R"=Rp.12, 099 M 396¢00.

bg0m»  dmygzsbowo  mgmOommo  dsbogrol Lsxdzgw by
G®539DPMm0Mo RsBo MoEbzgdol IgEHMmozme LogMEgdo godmyzsbowos
{f{j},j:m m=23,.. &M39m00mwo gsbo Mogbzgdol Lsbewmwo

9JOPMdWomdol R™ Fo60mdsagbgmols  4sBlisbea®ols sbaewo m3gmadm®o []:

4 .
(a‘m .+alm+3.j/2 if Zp(ﬁjiﬁmjz Z p(ﬁ}fﬁlmﬁ]’
P = 2V M N
2

ﬁ*: [(m+1)/2] . i
_ P Rp [mIZ])
— = [am -a j otherwise
[——1i [Z1i
2

i | 15 n
Z,D Rj’Rm + Z P Rj’Rm+3
: 5 5]

A
I
=

(28)
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5023965, 9995359930 JoEaMIoL Ims356M0 0QJs I0Y3569ds
3990092 3mbLEHOI305Dg. Mmommgmwo gdudgHGHol 3608369wm356900L frbs
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3009350 94u3gMEGHS XYMBO 9BLYOL s EHGMBsEH030L  MgoB0bals
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9m309435bmm  g3pBo  Jgxsligdgdol  sgM9a00M9d0lL  dgomols
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5 U s6m0b 535D0o 499053 gd0l m39MsG™m®mo [28]. m35¢bsmerogos,
(OIpYs!

ZL&)J. =1.

090005359900 30™Td  909J35@GIOMIOL  F0509FOGIL
A™M390L, o653 0v) 9Ju39MHGHYOOL FgBsLYdJOOL LoliBXEo JOHMMBLOMBOL
0936000996 g0m0 350633 9dnb3935 Ho0TMBoqbgel, 53mbdi0s wj obogol

$930090- 83030905 9890 Hobowowgds.

P0bssgds 3.1. BHM39BMmoEMEo BsHBo GoEbzgdol bgdoldogHo Lolitrvmwo
960MI0MOOLIMZOL {Iij}, j=1m, m=23,... LEOMEgds 9900
306d900:

(a) R =Z:rjn=l(a)j 0 ﬁj) 4m390m30L 9fy39@ 0o (o ®j dmEgdmeos (3.1)-om);
(b) 079 5OLYBOBL gHMO 5063 j OLgmo, O™ p(R;,R7)=0,85306 R=R".

3900920 3.1. 079 g39ws t, j €{1.2...M} LEHMEEIdS R = R, = R=R

*

990920 3.2. 099 439ws JgBsLYdS 0©Y6EGHWIM0s, 35d0b w;j = 1/m.

SbErs 250309  F90Mmm935H9do 59900930l dgomeols
950Bo300L godlibgowgdmw SeraMmMomdby.
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65d0¥0 1. 253Mmm2s R. -0l Go6dmds Bqo
X ) 3o Ky Q©JJOIL

m+1
sy
2 m
a_ +a 2 if R.,R |= R,R ,
[['gn,i [“‘;?’],ij/ jz_;p[ J [Z]J Zm: p{ ] [”’z”]j
J:[E]Jrl

R = [(m+1)/2] o i :1,_4
Z;, p(Rj’R[mIZ])
= a_. —a otherwise
[Grhi | . [ M2
Zp Rj Ry |+ Z Pl R R s
= 1) = [
J—[E]Jrl

B5B0x0 2. 95LOang B5BOK0 3 306HMdOL N3Ol j=1,m.

Bodox0 3. godmmgseyg A, = p(li*, Iij):

o ) 9600 35063 Aj=0, 35806 R=R";
. o9 A; >0939ws j-Loogol, d5dob

m(p(li*, R, ))71 _
Z('D(ﬁ*' R, ))71

j=1

w; =

Bodox0 4. 3000] Lsdmmwmm Ggba@s®o: R = ZL (w; R i)
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38 121 1536M90GH™ LEbLEOYIOL IMBOWIS MBHYM60
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39 | 122 Lo3M9goEM LoblMgdOL MBOIS 2969BO3M9m0
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40 | 123 1536M90GM LEbLEYdOL IMBOW3s 2969%Bwg3MH9mo
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3060050 L3bASMOTM 35(599EMYOO0 530b036M™ 53006086mm Aj-om,
LSS j — JOMO0MSO LOSBYIOOTM 356r15d9EOOL 3MBoEoOL bMdgMHos
30035600L doMH0ms© Bg0bsblim MHgolido -dsesblido.
530656LM0 3095303096930 J9TMOMZgds 9dga0 Losbom[17],[18]:
An/As2=As=>1
Ax+Az [ Asz = A1z > 0,4
A3/ Aso=A140 20,1
A7+ Ass+Ass+Ass+Ass+Ass+Ass [ A = Auss < 0,5
Ass/ Ass + Asa = A7 < 0,75
A7/ Aess=A1s > 0,2
Ass/ Ass =Arss > 0,08
As2/Aes =A1s7 2 0,04
Ass/ Ass = A159 22,0
Ass/ A 7+As3+A49 + Asz+AsstAss+Ass = Areo 2 0,3

Y39ws LosbasM0dMm BobsblEmo 3953030963 Jd0 BsBo 3561599BHEM0S
396mBO3Mgmos, 65909650053 om0 doMH0mMSPO LoobYOMOTM
356599390056 gMmM0 350633 9903936 obMBOZMGEMBOL boeroLbU.

oL 3oL F9x3sL9ds3 39BoLEBPMYOS BSBO 35659EHMYO0:
A109+A110+A114 + A119 + A+ A1+ A1 /-AatAis+A16+Ar09+A1io = Aier = 1,2

3961903090 356539 BHEMGO0L  2odMM3EoLmM30lL  Qedm3z094gbgo
Bosbo0dm 369G gdol  BsBo  3603369wMdIdOL 530 MdOL
5EMmOHomJ0.

33900 9bgomodol TGO gdolom3zol 59930 9dYI0s
92905—H365¢ob MHYolosb RSO LobLMYdIOL IMIMSMBOL SbgsMOT0I6
dmbgll dmyzsbowro 353969000l 3MM9gdBH0MOS LEdSEBLM sbys®0Tdo
9399990 Imbs39dgdol dobgwgom (ob. sbstmo 3.).
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4.2. 35630l Lbgsslbgs J39absygmgzgdols 360dg6gmmgsbgdols Ffmbgdols
POL IR T ZTOR

Lgbbol IMINBM3bo MOA6O0DsE0OL BobIBLMMO SBsEoBOL s dobo
393023M9d0L  Molgol  Fgxzsbgdsdo  dmbosfogrg 9630l Lbgoolbgs
939005654m8900L 3M:M39530 BsOMYIENMdS S MsBA0EI3MIMds Fobobowgds 3
993096 3035. 3090E0L 253990l 3O M(39IMS Bm39dIos bab. 3-by.
30039 9Ha3bg
— dbgbbgderols doge  Fgdmol  asbsgboo 856300,  3ME3MGSG0MEO
394039008 93563396 GHdo y3z9gws LoFomm sbIbrgdo ©M3MI96EHd0.
39b53bol 30MgdEHol ©sdw9dsz9d0LmM30l yz9ges MsbabEgdo M™3MgbEom,
399003900l 935603599630 goali3gaL sbso@ 030l Y350 EsagbEU.
99mM9 9393%Y
— 3b65e0@0308 735635396 GHolL F09M, OIdOMO EOL33BOL Fgdmbzgzsdo,
360Mm9dBHo  gLoxgsLgdws®  2oogagds  MOLZYOOL  I39MIESTIBGL.  S1Y39
35059 0950930 133365l 3e0gbBHol Tglobgd s8BoGIL, GMYMEO;
130656b)H0  BMboGMM0obaol  ©g39MFBHTIPGHO, SLg3g  0MYMHOOMWO S
5306539099 JMbgdslmsb 3dsmdols 935G Eodgb@Egdo.
dgLsdg 9Bs3bY
- Lodmmem  gos)Y39GH0wqgool  dolorgdo  3MmgdBHo  asbobogmgds
153M9OGH™  3mIoEgBOL Fogh, MMAOL 30X MIMY3 9GOl  db3oL
3969650 mMH0  oMgdBHMmMo, bmwm  3mdoBHgBol  §930Mgdos - dsb3oL
Ubgoolbgs 309G gdol 3IOSGHMOO EOMIIEBHMMII0 S 0MMHOLOMEO
93503599630l MRO™UO.

0d  09dmbggzsdo, vy 3mdoBHgBHo  9000gdl I YdOM
390509390 gosl  3MM9gdBoL  ©s9830bsBLYdOL  Tglobgd, 3MO3MESEHO0IWO
39403900l 93560 35d96G0 59B5gd9b g39ws LyFom™m M3IgbGL Lglbol
3oUL53995.
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| 336300
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|
I
| v
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5% I 3MO5H™MM0
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|
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|
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©93560¢5396¢H0 : 3Gmgddob
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|
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oba30L@GMOmo  BHgMI-LodGMegwyg: V = {dosgosh gmo - VB, gmwoo - B,
Lodmom - M, 396090 - G, doe0sb 3o6go - VG].

9Ju3gmGHYdOL  qodm3zom3zol  Logmdzgabg  B3gb  dMbgdMO350
9093586005 (30) BMOHIMwOol sBgoo 3M57E03I0 3mb3MgBH0DsEOs:

uN > F(X,[01) =R, e ¥(X), j=1m, R <R, <..<R

m

85



VB ={(0,0), (0,1), (1,0)},

B = {(0.5,0), (0.75,1), (1.75,1), (2,0},

M ={(1.5,0), (2.5,1), (3.5,1), (4.5, 1), (5.5,0)},
G = {(4.5,0), (5.25,1), (7.25,1),(8,0)},

VG = {(7.5,0), (10,1), (10,0)}.

09630l 9Ju39mHEJOOL  godmzombzom EbGowol d9dzgmdoom 5630l
dog® d99mbwero 369d@ob 39993519090 9350359963900l
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©93503539630 — 0.3, 80bsblMo dmbo@Mmmobyol ©g3sM@Hsdgbdo — 0.05,
099000 ©J3503H53g6GH0 — 0.05, o0Ms390 Jmbgdolmsb dmTomdol
93560 35396&H0 — 0.1.
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1.00
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Lom3gms3om
9m900L otz
(EBITDA /
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0.76
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0.95
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