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OCHOBHbIE XapaKTEePUCTUKH

=

. [lpegHa3Ha4vyeHue: buHapHasa kKnaccupukaumm o6bLEKTOB MO UX NpM3HaKaM (NpeankTopam)

. YCTPOWCTBO: HEMPOCETL MPSAMOro PacnpoCTPAHEHUSI C CTPYKTYUPOBAHHbBIM CKPbITbIM CJI0EM

3. MeTop obyyeHusa: kpuTepun MMHMMaKca No TeopeMe 0 MUHUMaKce hoH HenmaHa-
MopreHwTepHa. Anga peannsaunm ncnonblyertcs bubnmnorteka libVMR

4. JocTounHCTBa: BbicOKaa obobuiatowas cnocobHOCTL M aBTOMaTUYeCKaa peaykums
HEeNHPOPMATUBHbLIX MPeaANKTOPOB

5. HepoctaTtku: 3Ha4YuTeNbHOE NoTpebneHne BbIYNCANTESbHBLIX PeCYpPCOB MO pacxony NaMmsaTu u
MPOOOJIKNTENIbHOCTU BblYMCAEHUN. Ka)K bl ONONHUTENbHLIN NPeaAnKTOp YBEINYNBaeT
notpebneHve BABOe.

6. lInueHsma: GNU GPL Version 3

N

3anyck jPrediction

YT106bl 3anycTunTh jPrediction kak npunoxxeHue, Heob6xoANMO 3arpy3nTb €ro Ha KOMMNbIOTEP MO 3TON
ccbinke: jPrediction.jar

Mocne Toro, Kak ann 3arpy>xeH Ha KOMMNbIOTEP, ero MOXKHO 3anyCTUTb ABOMHbIM KAMKOM. Ecnu
MpUIoXXeHne He 3anyCKaeTcs, TO CKopee BCero Ha Bawem komnbioTepe nnbo BoobLe He
yCTaHoBJeHa, 1mbo ycTaHoB/eHa cTapasa Bepcua Java. O6HOBUTL BEPCUIO MOXXHO Ha canTe:
WWW.java.com

NcxopHble hannbl NPUIOXKeHUs MOXKHO CKavyaTb B BUAE apxuBea, no
ccbinke:jPrediction_open_source.zip. 3TOT apXMB MOXXHO UMMOPTUPOBATb B pa3/iM4Hblie cpenbl
pa3paboTku Java, Hanpumep, B Eclipse

Kak co3paTtb MaTeMaTU4YecKylo Moaesib 6uHapHoro knaccucdukartopa B jPrediction

[Onsa co3paHna maTemMaTUYecknx mogenen Heobxoammo cobpaTb AaHHbIe U 3anNncaTb UX B halin
opmaTa CSV - reHepasbHYlo BbIGOPKY.

B kayecTBe npumepa Mbl BO3bMEM roToBYO BbIBOpKy Bankruptcy.csv (mporHo3npoBaHme
6aHKPOTCTB LPUANYECKMX JINL), KOTOpas B CBOK ovepenb Oblsia B3ATa U3 peno3ntopus
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https://archive.ics.uci.edu/ml/datasets/Qualitative_Bankruptcy

Mocne 4yero Hy>HO 3anycTuTb jPrediction 1 BeibpaTb NMyHKT MeHto File>Create model ...:

=

[

Have maodel ...
=g model

Exit

o]

B nosiBMBLUEMCA AMan0OroBOM MeHIo Bbibpaem dann dopmaTta CSV € AaHHbIMU:

21

Manka: |3 Machineleaming 2 e P Am
[ datasets '-ﬂlnim_Lhﬁ.csw
_itosamo 83 lamp, csv
Henaprue abalonel.csv '-ﬂlnmsl.cw
AdEYMEHTE abalone, cav 5 loans csv
m @Mﬁ'ﬁ;ds.t.w
Bankruptcy _weka,cev @pm:ents.:sv
Patoain cTon data ey @rdux.cw
diagnosis1 .csv 5 test csv
. diagnosisz.csv @tit_tat_tu:.ﬁv
v diagnosis. csv U3 xor.csv
G Lw |
OKASHT S dummy _set_festures.csy
) glassl.csy
g B qglassz. cev
Moii glass,csv
KOMTERTED indian_diabetes.csv
<
CeTesoe Hivin panna: |Erar4::runtl:,l.|.cs'~r

Ok LA KEHHE

Le] L«

_Omeeers |
[T

Tin gaince: (Al Files ("]
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Mocne yero BbIbOpKa Cry4aHbIM 0bpa3oM pa3faenseTcs Ha ABe YacTu: oby4vatoLlyo 1 TeCTOBYIHO.
[danee aBToMaTM4YeCKU 3anyckaeTcsa npoLlecc obyyeHus Ha oby4atollen Bbibopke N HAAMUCH:
"Please wait" (Mogoxante, noXanyncra):

M=TEY

File About ...

Flease wait ;l

167

Mocne 3aBeplueHNsa 0by4eHNs, NonyYeHHas MaTeMaTUYeCKast MOLEb NMPOBEPSETCS Ha TECTOBOW
YacTun BbIbopKK (0606LWatowas cnocoCcobHOCTL) U pe3ysibTaTbl TaKOW NPOBEPKU BLIBOAATCS B BUAE
OTYéTa:

o/}

File About ...

[The guality of modeling: =]

Sensitivity of generalization ahbiliy: 100.0%
sSpecificity of generalization ahility; 100.0%
iZeneralization abiliy: 100.0%

o]

30echb:

e Sensitivity - 3TO 4yBCTBUTENLHOCTb MOLE/IN B NMPOLEHTaXx
* Specificity - cneundunyHOCTb MOLENIN B NPOLLEHTax
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CoxpaHeHue Mogenu B chaun

YT0o6bl KaXKObl pa3 He co3haBaTb MaTeMaTUYeCKyo MoAesib 3aHOBO, 0by4vas BuHapHbIN
KnaccudumkaTop, eé MOXXHO 3anucaTh B hann gopmaTta VMR. N4 3TOro Hy>KHO BblbpaTb NYHKT
MeHio File>Save model ...:

ST

SN About

Create model ... _ :l

Load model ...

o]

B OnanoroBoM OKHe yXXe yKa3aHo M4 dansia, KoTopoe coBnagaeT C UMEeHeM 3arpy>xeHHoro CSV,
HO uMeeT pacwmpeHmne VMR. Mo3ToMy MOXXHO Cpa3y e Ha)KaTb KHOMKy "CoxpaHuTtbe", ecnin HeT
HUKaKo HeobX0ANMOCTN MeHATb UMa anna:
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1%

Manka: Ilr_} MachinelLeaming j 'n..} I A
m [_idatasets %duﬂmy_ﬂt_hatl.rus.cﬂ
- _J tosami dummy _set_features v
Henabnie abalone1,csv _-‘] EMG Physical Action Data Set.rar
AdKYMEHTE abalone, cav 58] glass1.cov
m Bankrupkcy.csy @glas&i.m
Bankruptcy _weka,csv @qlaﬁ.:w
Fatouui cTon data.csv @indiﬂn_diahl:tcs.cﬂ
E] data.tct ] indian_diabetes pdf
. dats, vmr = | indian_disbstes. bt
— datasets.zip i indian_diabetes.vme
J:I.IZF.'-IIr-:H:HThI 25| diagriosis1 . cev @Ilﬁm_Liw:r.:w
- =] diagnosis_model, bt | Javahlird. pdf
@hﬂl‘l‘ﬂ,lﬂ\f
= letter txt

Elb] lnans1.csv

i
=| Emtpll-l'l‘hl
ﬂ Ortena L

Penykuusa - yoaneHme HemH(OPMaTUBHbIX NPU3HAKOB U3 MOLENU

lMocne Toro Kak Mmoaenb co3faHa U CoOXpaHeHa Ha AUCK, co3aloTca Asa anna:

1. ®ann Mmoaenn AN UCNoJib30BaHUSA, KOTOPLIA MOXXHO BMOC/AeACTBUN 3arpy3nTb C
pacwmpeHnem VMR

2. ®ann Kkoga Mogesn Ha Java C geTajsbHbiM OTYETOM C pacwmpeHmnem TXT

Hac 6byneTt nHtepecoBaTb (halial C OTHETOM, UMetoLWwnii pacwmpeHne TXT. OTKpoeM ero ans
npocMoTpa.
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igh Neraarane, desiin
B YAARTE | ' pankrptoy.bst - GnosnoT _._ID_LE_I
e Mpasss  Dopsat  Bea  Crpasss
B The quality O mOOEling 1N OUT of sampla: =]
ml‘ﬁl‘l
g * TrwePos it ives: 946
) Mon aneca| ¥ TrueeMegatives: 131
) “ FalsePositives: O
) Uhwee ac| « palsenegatives: 0
i Mod eee | ¥ TOLA] patterns in out of ssmples with starisvics: 227
* Total errors in out of sample; @
Wy ceremoec| v sapzitivity of gemeralization abildy: 100.0%
v specificity of generalization abliiTy: 100.0%
. Ei:rqi:ra'l‘iza.t'inn abiliey: 100.0%
= R : 149, T
Noapetuo uy Indicator by Reshetow: 159, 32905815217345

double getpecision(wd, wl, w2, w5, w4

Mariable vl got under reduction

doubhle 3 = 2.0 % (w3 + 1.0 2.0
double x4 = 2,0 *® . E
double x5 = 2,0 % (wi 4+ 1,0) 5
doubhle decision = -0, 07286797
-0, 17355431 046224667 ~ signoid(x3
=0, L1TSIEIBTEEEL2AET * s9gmaid(xd -+
=0, QF0WLILELIY0E00E v Sigﬂuid 1d +
=0, 27105250399951217 ¢ signoidild + x
=0, 0520232381 50643976 * 5 gﬂn1d 1d + 2
Q. Q2577008405534 244 % signaidild + =2
=0, 0 ARFANL00Z 234 7 W owD ¥ oS
-0, 158677EI005Z20Z467T & w0 ¥ x5
+ 0.03007I0L 272047847 * w2 ¥ x5

) {

Jumiss snms
L]
e
iA
—
L=}
=
[~ 8
)
I
et

return decision;|

-

B aTom channe nmeeTcs 3anuck: "Variable vl got under reduction”, T.e. nepeMeHHas C
noeHTuduKkaTopoM vl peayumposaHa u3s mogenun. B 4ém HeTpyaHo ybeanTbCs, eCcnm nocMoTpeTb
Koh mMogenu Ha Java. TaM oTcyTcTByeT nepemMeHHasa x1. COOTBETCTBEHHO 3HAYEHME 3TON
nepeMeHHon HUrae He ucrnonb3lyeTtca. O4HaKo, B camon MoAenun eé naeHTudurnkaTop ocTasncsa u ero
3Ha4YeHue Hy>xHo ByaeT BCAKMIA pa3 BBOOMTb MPU MPUMEHEHUN MOLENUN OS5 KNaccudurkKaumm, 4To
HexxenaTesibHO.

Mo3TOMYy HaM HY>XHO YAanNTb ANWHNIA NpeankTop 13 Beibopku (hanna CSV) n nepeobyunTtb
MoAaenb 3aHoBO. [pnbasnsem K HoMepy NepemMeHHON ABOMKY U Noslyd4aem 4mucno 3. T.e. n3 BblbopKU
HY>KHO YAa/INTb TPETbIO KONIOHKY.

TpeTbs KOMIOHKa Yy Hac Ha3biBaeTcsa "Management risk" (YnpaBneH4yeckuin puck). Yoansaem eé ns
3/IEKTPOHHON Tabnunubl:
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MNepeobyyaem Monenb Ha U3MEHEHHON BbIBOpPKE 1 NoslyvYaeM Takue pesynbTaThbl:
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o Bankrupltcy. txt - BAOKHOT

Dain Mpaeka Doprat Bka  Cnpaexa

I'La‘ww
|

The guality of modeling in out of sample:

TrugPositives: 96

TrueNegatives: 129

FalsePositives: ©

Falsemegatives: 0O

Total patterns in out of samples with statistics: 225
Total errors 1n out of sample: 0

sensitivity of generalization abiliy: 100.0%
specificity of generalization ability: 100.0%
Generalization ability: 100.0%

Indicator by rReshetov: 158.902532584250972

w4 {
-1.0;

1.0
1.0;
1.0
1.0

L

k-
7l
double getpecision{v0, vl, w2
double x0 = 2,0 ¥ (v0 + 1.0)
double =1 2.0 % Eul + 1‘Dg
double x2 = 2.0 %
double x3 2.0 % EvE + 1.0% :
double x4 = 2.0 * (wvd + 1.0 .

double decision = -0.07176495
=0, 174504 8414707024 % Eiﬁimnid[xl"

-0.11824640431220641 % sigmoid(x 1+ x2 + x3)

=0, 1374067002 04007 W 5"|gﬂ1l:l"|l:|[1l.‘.| 0+ %3]

-0, 2717128116242514 ¥ 51?mnid{1d + x1 + x32)

=0, Q508907727 725306 ¥ g gmn‘idEid + ®1 + x2 + %3]

=0.02541444751045791 % sigmoidild + x1 + x2 + x3 + x4)

-0, 07836714 704404822 % w0 ¥ xl

=0, 158904904 2740415 % w0 ¥ w4
+ 0.0297404628860260043 % x1 ¥ x4

3

T R

7547 * sigmold(x3)

0
0
0
0
0
237097

)
0

(nj=]
w3
X
W

[
+
+

’ -
return decision;

)
double sigmoid(double x) {
if (Math.abs(x) < 1d) {
return 2d % Math.signum(x) - x;
H

Tenepb KOIMYECTBO NPEANKTOPOB B HalLen MOA4EeNN CTaso Ha OANH MeHbLUE.

3arpy3Ka U UCcnoJsib3o0BaHue Moaoenun ona Knaccugpm(au.vm o0b6bekTOB

Ecnu BnocnencTemum noHagobumTca 3arpysnTb Mmoaesib AJid NCNoJib30BaHUA, TO ONA 3TOro MO>XXKHO

BbIbpaTb NYHKT MeHIo File>Load model ...
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=9

=R About ..

Create model ...

[—

=y

LIse model

Exit

o]

B nosaBmBLIEMCA OMANIOrOBOM OKHe BbiBMpaeM Hy>XHbI HaMm ana MO4EN N Ha>KMMaeM KHOMKY
"OTKpbITL":

21

Nanka: IL"_} W achinelearning j & N

Hea apre
AR FABHT sl

[ datasets

_Jtosamo

Bankrupbcy .vmi

data.wmr

m = dummy_set_Festures.vmr
= indian_diabetes.vm

Patfioaai cTon E xar, ¥mr

bliow
AOEYAEHT b

-
o |
KO EaITEp

.
-

CeTesoe Hivin panna: |Etar4::runtcy.vn1

DK PAREHE

J

Tin gaince: (Al Files ("]

B 3arosioBke OKHa NOABUJIOCh Ha3BaHMe 3arpy>xeHHon Moaenu:
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o

Y106l KNaccnpuunposaTb 06bEKTLI, HY>XKHO BbiOpaTb NyHKT MeHto File>Use Model:

E tankruptcy ! jPrediction - II:IIEI

o]

TeKkCToBOE OKHO 3aMoJIHUTCSA Ha3BaHUAMU NPEOUKTOPOB U NMPUMeYaHUAaMN 0518 HUX B ckobkax:
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o/}

File About ...

Enter data and press "ok :I

Industrial Risk{1 - Positive| 0 - Averagel-1 - Megative):
Financial Flexibility(1 - Positive| 0 - Averagel|-1 - Megative):
iredibilityi1 - Positive] O - Averagel-1 - Megative):
Competitiveness(l - Positive| O - Averagel-1 - Megative):
Dperating Riskil - Positive] O - Averagel]-1 - Megative):

o

Monpobyem BBECTU AaHHbIe AN Kakoro HUbyAb npuMepa 13 BblbopKu:
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b ) - 08 - | ¥ Baniuptoyosy - Microsoft Excel - =X
L3
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=13 Bd 0 -1 1 1 L1 L1}
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18 &6 o -1 1 1 1 0
a9 a7 1 1 =1 1 1 0
70 Lt 1 -1 a 1 1 0
71 - 1 1 u] 1 1 0
T2 70 1 1 -1 1 1 L1}
73 71 1 0 1 1 1 0
74 72 1 ] 1 1 1 0
75 73 | 1 a 1 1 0
Fi e 1 o o 1 1 0
77 ¥ [ i i
78 :
79 [ q i
&0 o o i 0
21 1 -1 i 1 0 0
B2 0 -1 1 1 0
B3 Bl 1 o a 1 i L1}
B4 H2 i o 1 i 1 0
&5 23 o 1 1 1 1 0
E6 24 1 i -1 1 1 [
a7 a5 0 o u] 0 1 0
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i 4 b W Bapkrupboy T

Cpeapee: 04

Mocne yero Ha>xMém KHonky OK:
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File About ...

[Enterdata and press "Ok" -]

Industrial Risk{1 - Positive] 0 - Averagel-1 - Megative):
Financial Flexibility(1 - Positive| 0 - Average|-1 - Megative):0
iredibilityi1 - Positive] O - Averagel-1 - Megative):1
Competitiveness(l - Positive| O - Averagel-1 - Megative): 1
iDperating Riski1 - Positive| 0 - Averagel]-1 - Megative):-1

]

]

N Kak Buamm, pesynbTaT y HaC NpaBubHbIN, 4TO HeyaneuTensHoO npu 100% obobLuatoLLien
cnocobHoCTH.

MpunoxxeHue:

JononHutenbHble BbIDOPKU Ana GMHapHou KnaccudukKauum

B03MOXXHO Yy KOro-TO BO3HUKHET »KeslaHne NpumMeHuTb jPrediction ansa apyrux 3agad buHapHom
Knaccudmkaumn. Hanprumep, Ang 3agay U3 ctaTbu: [IpuMeHeHne NOrucTuYeCcKon perpeccmu B
MeaULINHE N CKOPUHre. IX MOXKHO B35ATb U3 HUXKeNnpmMBeaEHHOro CNmckKa:

1. BaHKOBCKUI CKOPUHT - loans.csv
2. AnarHocTuka gmnabeTa - indian _diabetes.csv

®dopmMmaT CSV daunos ana jPrediction

PaccmoTpum 3apavy ABoUYHOro nckaodatowero UJIN (XOR) 1 3anonHeHne aneKTpoHHOW Tabnnubl
Ons Heé.

Ayenkn A1l n A2 ponxHbl BbITb BCerga nycTbiMU:
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B nepBol1 KOJIOHKE pacnonaralTcs NAEHTUHUKATOPbI MPUMEPOB, KOTOPbIE HE MPUMEHSIOTCS OA
COo30aHNs MaTeEMATUYECKUX MOAENEN, HO CNY)XAT OJ1 KOHTPOJIS NPaBUIbHOCTU BBOAA AAHHbIX

COrnacHoO XypHana uccienoBaHui:

G24 - S| ¥
A - c | o E FIG.Ii

Hoentndpnkatopel
npuMepoB

TN RO T N TR TN

10
44 » M| xor

B nepBoi CTpoKe BbIMUCHIBAOTCS MAEHTUGHUKATOPbI NPEANKTOPOB:
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BTopasi cTpoka - npMMeYaHus K NnpeankTopam, KoTopblie 6yayT oTobparkeHbl NpY NCMNOJIb30BaHUN
KnaccugukaTopa. OTO NoACKa3KM Oa Tex, KTo byaeT KnaccugpuumpoBaTb 06BbEKTHI MO
3arpy>XeHHbIM MOAENSIM:

G24 - (a S | ¥
A B C D | E - G |
1 =
2 1§
3 1 0 Npumevanna k
4 1 1 npeankTopam ana

onepaTopos

4 M| xor, ¥

Ha4unHasa c TpeTben CTPOKU, KpoMe NepBon 1 NocieaHen KOJIOHOK, pacrnosiaraloTcs 3Ha4YeHuns
npeankTopoB. Bce 3HavyeHnsA npeankTopos B jPrediction fo/mKHbI 6bITb TOJIBKO YACI0BbLIMU,
KaTeropuasnbHble 3Ha4eHUS HeJoNYCTUMbI:
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N B nocnegHeMm ctonbue yKa3blBaloTCA 3HAYEHUSA 3aBUCMMON nNepeMeHHon B buHapHoMm Bugae: 0 -
NPUHaANEXXHOCTb 06 BEKTOB K 0QHOMY KNaccy, 1 - NpuHaanexXHoCTb K JpyroMy Knaccy (ase
BEepXHUE S4ENKN B CTPOKax 1 1 2 Ao/ KHbI ObITb MYyCTbIMU):

G24 - S | ¥
A - C | D z F G Ii

Doarl Oorl

= ke
= Q= O

MpuuagnesxHocTe
K Knaccam

Emmum|l.nhl.ulur—

M4k M| xor %

Ecnu cdann cozpnaéTcs Brepsble, TO AJ19 €ro coxpaHeHusi B oopmaTe CSV HY>KHO BblIbpaTh
"CoxpaHunTb Kak ...":
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xor.csy - Microsoft Excel = = X E
COXpasATE KONWED JOKYMEHTA
Ff_'_ KHura Excel
[Hil| CoxpaHerme KHUMM B HCNOABIYEMOM NO YMOAYEHMD
dopmate,
ﬁ- KHura Excel ¢ noggep
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ApouyHan kHura Excel

COXpAHEHME KHWFH B
ONTHMWIMPOEAHHO

BOM4HOM GopMmaTe,
NS BECTROH 3arpy3KH M COXpaHeHuA.

Krwra Excel 97-204

COEpEHEHNE KON EHMMM B GOpMaTE, AOAHOLTED
COEMECTHMOM gExcel 97 -2003.
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