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B Hacrosiem uccieoBaHNH MPEATIOKEeH ClIoco0 MPOTrHO3UPOBaHMsI CyIeOHBIX PEeLICHHUI, OCHOBaHHbBII Ha BBIJICIICHUN
U3 MaTepuasoB JAelia KpUTEpPHEB, MPSIMO WM KOCBEHHO BIUSIOIIMX Ha HCXOJ JAela, W aHajiu3a HX C IOMOIIBIO
HEeWpoHHBIX ceTel. [lyTeM M3MeHEHus nuama3oHa IeJl, HCIIOIb3YyEeMBIX NPH O0y4eHHH HEHPOHHOW CETH, BO3MOXKHA
MOZICTPOHKA aJIrOpUTMa Ha OIEHKY MIPOTHO30B UCXO0/a Jeja B 3aBUCUMOCTH OT JIMYHOCTH KOHKPETHOTO CY/bH.
KoroueBble cji0Ba: MCKYCCTBEHHbIH HHTEIUIEKT, HEHPOHHBIE CETH, MPOTHO3UPOBaHKE CYACOHBIX PELICHUIH.

BBeaenune
CyiecTBytomue Hay4YHBIE pa3paboTku 110
HpI/IMeHCHI/IIO I/IH(I)OpMa]_II/IOHHBIX TeXHOJ’IOFI/Iﬁ B

cynebHO# nestensHOCTH P® HampaBieHBL JIMIIb Ha
aBTOMATH3AIMIO JIOKYMEHTO00OpOTa U apXUBUPOBAHHE
cyneOHbIX pemreHuil. K TakuMm cucteMaMm OTHOCATCS

I'AC TIlpaBocymue (paspabotunk @I'YII HUU
«Bocxony), KoncyneranTllmoc (pa3zpaboTumk
«Koncynsrantllnroc» HITO BMN), I'apant

(pazpaborumux HIIII "TI'apanT-cepBuc-yHUBEpCUTET") H
ap. OmHako JaHHBIE ~CUCTEMBL HE 00€CIeYUBAIOT
YYaCTHHKOB CyAE€OHOTO Mpolecca HHCTPYMEHTapHeM
JUI aHaJM3a MaTepualioB Jena W IPOTHO3HMPOBAHMS
ucxona cyneOHOTo pasouparenscTBa. I3-3a  3TOTO
CHIMXAETCS ypOBEHb 3((HEKTUBHOCTH BBHIOOpA TaKTUKU
BBICTYIUICHHUS KaK 'y CTOPOHbI OOBHHEHHS, TaK H Y
CTOPOHBI 3alIUTBI.

[losToMy axkTyallbHOM MOXHO TMPU3HATH LEIb
JIAHHOTO MCCJIEJIOBaHMUS — MOBBIILIEHNE Y(PPEKTUBHOCTH
cynebHoro nenonpousBoacTsa B PO myreMm pa3zpaboTku
TEXHOJIOTMM TIPOTHO3UPOBAHMA CYAECOHBIX peIICHHi],
OCHOBaHHOM  Ha  IPUMEHEHHU  HCKYCCTBEHHOIO
UHTEIUIEKTA.

AJITOPMTM NMPOTrHO3UPOBAHUS

Jlnst mpeomoNieHns ONMMCAaHHBIX BBINIE MpoOIeM B
HACTOSIIIIEM HCCIIEAOBaHUU MPEIJIOKeHa OpUTHHATbHAS
uaes O BO3MOXKHOCTH CHHTE3a HEHpPOHHOW ceTH (Kak
TEXHOJIOTHH MCKYCCTBEHHOTO MHTEIUIEKTa) B aJTOPUTM
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aHalM3a MaTepualioB CymeOHbIX nen. Tak kKak Ha
COBPEMCHHOM ypPOBHE pAa3BUTUS HCHPOHHBIC CETH
o0naiatoT BO3MOXKHOCTBIO OOy4YeHHs M 0000IIeHHUs
NpPEeABIAYIINX MPEHEICHTOB Ha HEH3BECTHBIC paHee
crydan [Wasserman, 1989; Skitt et al., 1993], To
MPEAINONAraeTcs, YT0 CUHTE3 CETH B alrOPUTM aHAIN3a
00eCreulT BBICOKYI0 TOYHOCTh MPOTHO3MPOBAHUS
Pe3yAbTaTOB CyACOHOTO PEICHHS.

=) TIpornos

«
Y NS
Marepuansl gena  HelipoHHas ceTh

Pucynok 1 — Cxema (hyHKIIMOHUPOBaHHS aJrOPUTMA
HPOTHO3UPOBAHUS CYICOHBIX PEIICHHIT

[pennoxen CJIeIy O LI AJNTOPUTM
(YHKIIMOHUPOBAHUS  CHCTEMBl  POTHO3HPOBAHUS
cyneOHbIX penrenuit (pucynok 1) [danko u np., 2013]:

e CHauaJa M3 MaTepHaJoB [ejla BBIICISIFOTCS
KpUTEPHUH (mammpumep, COCTOSIHHE 3/I0POBBSI
00BHHSEMOT0, HAJIMYKME CYANMOCTH), KOTOpPBIE IPSAMO
WA KOCBEHHO MOTYT HOBJIMATH Ha HCXOJ JIeTa;

® TIONyYEHHBIE KPHUTEPHH NPeoOpa3yloTcss B
CUTHaJbl (B YMCIIOBBIE HJIM OWIIOISAPHBIE) KOTOpBIE

MOJAI0TCS Ha BXO/1 00y4EeHHOH HEHPOHHOM ceTH;



e  BBIPaOOTAHHBI HEHPOHHOW CETHIO BBIXOTHOM
CUTHAJ TIpeoOpasyercs B TMOHATHBIA A1 KOHEYHOTO
MOJIB30BATEN BUA — TEKCT TMPOrHO3a CyAeOHOTO

peleHHUs.

Tak Kak IOpUAWYECKUI TEKCT SBISETCS CTPOTO
(hopMan3oBaHHBIM u UCTIOJIb3YET
CIELUATIM3UPOBAaHHbBIE TEPMUHBI M OMpENENICHUs, TO
JUISL aBTOMAaTU3UPOBAHHOTO W3BJICUCHHS] HEOOXOANMBIX
KpPHUTEpPHEB u3 MaTepuaioB Jena ynoOHO
UCIIONIb30BaHME TexHoJoruu Text Mining, sBIsttomieiics
coyetaHmeM 0a30Boi TexHomormu Data Mining c
TEXHOJOTHSAMH TIOMCKa uHGopmamun Information
Retrieval w w3Bneuenns wuHpopMammu Information
Extraction.

Marepuansl cyaeOHbIX pa3douparenbcts Poccuiickoit
Qenepanu  NOCIE BCTYIUICHMsS pELICHMs Ccyaa B
3aKOHHYIO  CHJIy  CTaHOBSTCS  OOIIEAOCTYIHBIMH.
IMostomy mocpenctBom Text Mining BO3MOXHO
ocyliecTBIeHHE cOopa HEOOXOMUMOW it OOy4YeHUs
HEWpOHHOW  ceTH  0a3bl  JAHHBIX  CyAEOHBIX
pa3dHpaTeNbCTB.

Bri6op THIa HEMPOHHOW CETH, MCIIONB3YeMOU It
MPOTHO3UPOBAHMS CyHNEOHOTO pEILICHUs, 3aBHCUT OT
KaTeropun aHaJM3UPYEeMBIX IpaBoOHApymIeHui. s
MPaBOHAPYIICHUH C MaJIbIM KOJMYECTBOM KpPUTEPHEB,
BIMSIOIMX  HA  HCXON  JieNla,  IeJIecoo0pa3Ho
UCIONb30BaHUSI HEMPOHHBIX ceTed XOMMUHIA U
Xondunga. K Takum cyneOHBIM JenaM OTHOCSTCS
aJMUHUCTPAaTUBHBIC TIPABOHAPYIIEHUS M Majas 4acTh
YTOJIOBHBIX IPAaBOHAPYIICHUH (HampuUMep, JOPOXKHO-
TPAHCIOPTHBIE MPOHMCUIECTBUS, IOBJIEKIINE TSKKHMA
Bped 300poBbI0). s aHamm3a JAen W3 JPYrux
Kareropuii TpedyeTcs NPOBEICHUH IOMOTHUTEIBHBIX
MCCIIEIOBAHUS 110 OTIPEEIICHUIO B KAXIOM KOHKPETHOM
cilyqae ONTHUMAIBHOTO (C TOYKM 3PEHHS TOYHOCTH
(DYHKIIMOHMPOBAHUS) THIIA W CTPYKTYypbl HEHPOHHOI
CeTH.

Heiiponnsie cetn XsMmmuHra u Xonhuiga yMerOT
paboTaTh C JaHHBIMH, IPEICTABICHHBIMHU TOJBKO B
BUJIe OWIOISPHOTO BEKTOpA, KOMIOHEHTHI KOTOPOTO
MPUHUMAIOT 3HAYCHUS JHO0 «-1», b0 «+1», mostomy
B JIaHHOM HCCIJIEIOBAHUU HCIIOJB3YETCSI aITOPUTM
KOIMPOBaHHUs MH(POPMAIMU O KPUTEPHSX MaTepHasoB
JIena B OWITOMSpHBIE < CUTHANBI, OCHOBAaHHEBIN Ha
MIPOBENECHHBIX paHee HccienoBaHusx [KmmmoB u np.,
2013]. Jnst kaxaoro KpuTepusl OMNPEAEIsIOT CIIHCOK
JIOITyCTUMBIX 3HAYCHUH, a 3aTeM IS KaXKJOTO 3HAYCHUS
Ha00p OUIONSIPHBIX CHUTHAJIOB, IPUMEp MPEACTABICH B
Taomwe 1.
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Tabmuma 1 — [IpumMep BO3MOKHOTO BapHaHTa OHIIONISPHBIX CUTHAJIOB
it kputepuss «CoCTOSHHME BOAUTENS B MOMEHT JIOPOXHO-
TPaHCIOPTHOTO NPOUCIIECTBHSD)

Bunoasipublii BeKTOp

3HaueHne KpUTEpUsi
3HAYEeHHs] KPUTEpPUst

Cocrosinue He

OTpeIeNnoch (+H1-1-1-1-1)
B co3nanunm, Tpe3B (-1+1-1-1-1)
B cocrossHUY ONBSIHEHUS (-1-1+1-1-1)
B cocrostanm addexra (-1-1-1+1-1)

OOpenuustss cbopa W OObEAWHEHWS MAaHHBIX O
Pa3IMYHBIX KPUTEPHUSIX MOXKHO TOIYYUTh OUIOSPHYIO
MATpHUIly 3HAYCHUH, ONMCHIBAIOIIUX OCOOCHHOCTH
MaTepHasoB CyeOHOTO aeia (PUCYHOK 2).

Lo ]
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Pucynok 2 — Marpuua BXOAHBIX X CUTHAJIOB HEHPOHHOU CEeTH
OITMCHIBAIOIINX & KPUTEPHEB MaTepHaJIOB CyeOHOTO Jena

@akTUUYECKU 3HAUEHMsS IIOJIyYEHHOM  MaTpHULb
SIBIIIIOTCA  BXOJHBIMH CHUTHQJIaMH HEWPOHHOH CETH
(pucynok 3). Insg ynoOGcTBa 3pUTENBHOTO BOCTIPHUITHS
COCTOSIHUSI BXOJOB CETH AaKTUBUPOBAHHBIE HEWPOHBI
HOpeACTaBICHbl B BHUAE KBAJpaToB, 3aKpalCHHBIX B
YEpPHBIN [[BET, 4 HE aKTUBHUPOBAHHBIE HEMPOHBI — B BUJIE
0eNbIX KBaIpaToB.

\

J

Y
Heiliponnas cethb
X3MMHHTa

Y
Marepuansl nena

Pucynok 3 — Ilogaya 1aHHBIX Ha BXOJ HEHPOHHOI ceTn

[Tpouecc nmporHo3upoBaHust CyIeOHBIX peleHui (Ha
OCHOBE HEHpOHHOH ceTH XOMMHHIra) MpPEACTaBICH
nanee. CHavaja Ha BXOJ HEMPOHHBIN CETH MOJNAETCS
HEU3BECTHBIA CUTHANl X, ONUCHIBAIOIIUN KpUTEPUH
aHAJIM3UPYEMOIro  JieNla, HUCXOAs U3  KOTOpOro,



PpacCUnTBIBACTCA COCTOAHUEC aKCOHOB

TIEPBOTO CIIOSI y,ﬂ) (1):

yo = Za)X +2

Hanee [I0JIy4YE€HHBIE
WHALMATA3APYIOT 3HAYCHUS yj(z)

2):

HEUPOHOB

j=l.m (1)

3HaYeHHs! yY

AKCOHOB BTOPOT'O CJIOA

(2)

M
Vi

=y,, j=l.m )

3aTeM NPOBOJUTCS PacdeT COCTOSHHS CHHAIICOB Sj(l)
HEHpOHOB BTOpOTO CIos (3):

sP(p+D)=yP(p)-&X yP(p),

i=1

3
i#j,i=l.n,j=1.m

e p HOMEp UTepaluu (YHKIUOHUPOBAHUS
HEWPOHHOU ceTH XIMMUHTa.

BrixogHOU curHanm ¢ KaxIoro HeWpoHa BTOPOIO

cIost oTpezeNsieTcs 4yepe3 AKTHBALMOHHYO
¢bynkumto f(4):
v (p+D)=fIs;”(p+D], j=1..m (4)
e f{x) —  axkTUBanMOHHAsS  (QYHKIUS  C
noporom F' (5):
0, x<O
f(x)=9x, 0<x<F ®)
F, x>F

Ilopor F BoiOupaeTcss paBHBIM KONWYECTIBY
1Ia0JIOHOB CYACOHBIX JCII.

Ilpn  nmanpHelimeM  (QYHKIMOHHUPOBAHHMH = CETH
BBIXOJIHBIE CHT'HaJbl CO BTOPOIO CJIOS  HEHPOHOB
NPOBEPSIOTCSI HAa HaNM4YWs B. HUX H3MEHEHHH 3a
MOCJIEAHIO HTepanuio. Ecii  BBIXOAHBIE CHTHAJIBI
M3MEHWINCh, TO OHH IMOAAIOTCS ¢ MOMOIIBIO 0OpaTHOM
CBSI3M Ha BXOABI BTOPOTO cJOs  HelpoHoB. C 3TOTO
MOMEHTa  HauMHAeTCS cIeyronias UTEpaLHs
(DYHKIIMOHMPOBAHUSL. CETH W B  COOTBETCTBUH C
paBerctBamu (1) u (2) paccUMTHIBAIOTCS HOBEIC
BBIXOJIHBIE CUTHAJIBI. ECITN BBIXOHBIE CUTHAIIBI BTOPOTO
CJIOS.  HEHWPOHOB 32 IMOCIEAHIO HTEPalUi0  He
M3MEHWINCh, TO OHHU IIepelaloTcsi Ha BbIXon Y
HEUpOHHOU ceTn X3MMuHTra (6):

_,®
Y/. =Y, l..m (6)
Homep HeiipoHa B BBIXOJHOM clloe Y, 3HaueHue
CUTHAJIa KOTOPOTO OTJIUYHO OT HY/S, COOTBETCTBYET
HOMepy 1mabnoHa jgena Hambonee ONM3KOTO K

AHAJIM3UPYEMBIM MaT€puaaaM Aejia.

] =

Ilepen HauanoM QYHKIMOHUPOBAHMS HEHPOHHOU
ceTn, HeoOXOOMMO TIIOMECTHTh B €€ IaMATh
nHdopMaio 00 W3BECTHBIX MIA0JIOHAX MaTepHajIoB
Jen. st 9Toro mpoBOIUTCS OOydEHHE CETH, KOTOpoe
3aKJIIOYAeTCA B pacyeTe BECOBBIX KOd(DQUIMEHTOB ;)
niepBoro cios (7):
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_ i .
o, =—X/,i=l.n, j=1..m, (7)
OcobenHocTH TIPENTIOKESHHOTO ajropuTMa
MPOTHO3UPOBAHHSI:
e Anroputm MPOTHO3UPOBAHUS MOKHO
HCIIOJIb30BaTh Ha  JroboMm  Jtame  cyneOHOTo

pa3buparenbcTBa, TEM CaMbIM HAOIOAAs 38 JMHAMUKOM
M3MEHCHUS IPOTHO30B UCXO/IA JICNA;

e JloOaBnsisi  KpPUTCPHHM  MAaTEPUANOB  Jeia,
MoJaBacMbIe HA BXOJl HEHWPOHHOH CETH, MOXKHO
OMpPENCIUTh pPhIUard BIHUSHHUA Ha OJArompUsITHOCTH
HCXO/a Jiena;

o Ilyrem HW3MEHEHHS JHama3oHa zen,
UCTIONB3YEeMBIX TP OOYYeHHH HEWPOHHOH CeTH,
MOJXHO HACTPOUTHh aJrOPUTM Ha OHECHKY HIPOTHO30B
HCXONa Jlela B 3aBHCHMOCTH JIUMYHOCTH KOHKPETHOTO
CyIBH.

IpakTnyeckasi 3HAYUMOCTH

IIpenoxeHHBIN aNrOpUTM IIpeCcKa3bIBaHUS
CyIeOHBIX PEIICHNI MOXET OBITh MOJIE3EH:

e rpaxnganam Poccuiickoit ®enepaunu s

OLICHKH  COOCTBEHHOTO  YpPOBHS  IOPHUANYECKON
OTBETCTBEHHOCTH;

®  IOPUIUYECKUM LM TFOOBIX
OpPraHM3allOHHO-NIPAaBOBBIX  (OpM Uil OLCHKH

BEPOSITHOCTH  TOJIOXKHUTEIBLHOTO HMCX0/a CyneOHOro
pa3buparenbCcTBO;

e TIIPOKypopaM M aJBOKaraM B  KauecTBE
HUHCTPYMEHTA IJIA BLIGOpa TaKTUKU BBICTYIIJICHUS

o CyAbl MOT'YT HMCHOJIB30BaTh IMPCIAIOKCHHYIO
pa3paboTKy B KaUeCTBE CHCTEMBI TIOAICPKKU TPUHITHS
peLICHUN.

3akJjarouenue

CoBepieHCTBOBaHUE HMH(OPMAIIMOHHBIX CHCTEM,
NPUMEHSEMBIX B CyIeOHOI NesTeIbHOCTH, BO3MOXKHO
MyTEM BHEIPEHHUSX B HUX HEHPOCETEBBIX TEXHOJIOTHH.

C  momoIkko HEUpPOHHBIX  ceTell BO3MOXXHO
[IPOrHO3UPOBAHUE CyneOHBIX peueHuit c
ONPEJENIEHHON TOYHOCTBIO.

IOpuanueckuit SI3BIK SIBIISIETCS CTpOro
(bopMam30BaHHEBIM, [I03TOMY JUTSt
ABTOMATH3UPOBAHHOTO  M3BJEUEHHUS  JAaHHBIX U3

MarepuajoB Jiela MOXKET OBbITh YCIEHIHO HpPHUMEHEHa
texHosorus Text Mining.

Br16op THIA U CTPYKTYpBI HEHPOHHON CETH 3aBUCUT
OT KaTerOpuu aHaIU3UPYEMBIX NpaBoHapylieHuil. [lnd
aHaju3a AaJMUHUCTPAaTUBHBIX IPABOHAPYLIEHUH C
MaJbM Ha0OpOM KPHUTEPHEB BIHSIONINX HA MCXOJ Jesa
1esecoo0pasHo  MCIOJIb30BaHWE HEHPOHHBIX —ceTed
XsmmuHra n Xonduiaa.

(duHaHCUPOBAaHUE HCCIIEIOBAHUH OCYILECTBISIETCS
Ipu  TOAJCPXKKE (helepalbHBIM — TOCYAapCTBEHHBIM
yupexxaenueM «®DoHI coneicTBUsS pa3BUTHIO MalbIX
(opM mpeanpusTHi B HAYYHO-TEXHUYECKOH cdepey 1o
mporpaMMme  «Y4acTHMK — MOJIOAEKHOTO  HaydHO-
MHHOBAIIMOHHOTO KOHKYpCa
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In research the method of prediction of judgments is
offered. For this purpose from materials of judicial
proceedings to select criteria directly or indirectly
influencing an outcome of judicial proceedings. These
criteria are analyzed by means of neural networks.

Introduction

Existing scientific research on the application of
information technologies in the Russian judicial
activities aimed only at automating workflow and
archiving of court decisions. Such information systems
do not provide trial participants tools for the analysis of
the case and predict the outcome of the trial. Because of
this reduced level * of effectiveness of tactical
appearance in court as the prosecution and the defense.

Therefore can be considered an actual purpose of
this study - improving the efficiency of judicial
proceedings in the Russian Federation by developing
technology  forecasting judgments based on the
application of artificial intelligence.

Main Part

Following algorithm functioning forecasting system
of judicial decisions:

e the materials of the case highlighted the
criteria that may directly or indirectly affect the
outcome of the case ;

obtained criteria are converted into signals ( in
numerical or bipolar ) which is input to the trained

neural network;
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e the output of the neural network is converted
into a form suitable for the end user view - text

prediction judgment.
Features of the proposed prediction algorithm:

e prediction algorithm can be used at any stage
of the proceedings , thereby observing the dynamics of
change forecasts outcome of the case;

adding the criteria of the case, signals input to
the neural network , we can determine leverage on the
favorable outcome of the case;

e by changing the range of cases used in the
training of the neural network, we can adjust the
algorithm to evaluate forecasts outcome of the case
according to the personality of the judge .

Conclusion

Improvement of information systems used in
judicial activities, possibly through implementations of
neural network technologies in them. With the help of
neural networks  forecasting possible outcomes of
judicial decisions with certain accuracy.

Legal - language is strictly formalized, so for
automated data extraction from the case can be
successfully applied technology of Text Mining.

Selecting the type and structure of the neural
network depends on the category of offenses analyzed.
For the analysis of administrative offenses with a small
set of criteria affecting the outcome of the case is
reasonable to use neural networks Hamming and
Hopfield.





