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jPrediction 9. MHCTpyKUMsa ona nosib3oBaTenen.
fA3blk Pycckun

OnucaHue

jPrediction - 31O TepHapHbI KnaccudumnkaTop Ha 6a3e MawmMHHOro obyyeHusa. PacnpocTpaHsaeTca B
BMUOE CKOMMUINPOBAHHOIO NMPUIOXKEHUSA N B OTKPbITbIX UCXOOHbIX Kogax no nuueHsnn GNU GPL
Bepcun 3.

TepHapHOCTb (TPOUYHOCTL) O3HAYaeT, YTO Ha BbIXOAe KJaccMpukaTopa MoXXeT BbITb Tpu
B3aUMOUCKJIIOYAOLWMX COCTOAHNSA:

1. MNpuHaaneXxXHOCTb NMPU3HAKOB (hpakTopoB) Kaaccndpuunpyemoro ob6bekTa K NepBoMy Kiaccy,

2. MpunHaanexxHoCTb Npu3HakoB (hakTopoB) knaccupunumpyemoro obbekTa Ko BTOPOMY
Knaccy;

3. HeonpegenéHHocTb. HeonpenenéHHoCTb 03HavaeT, 4To B oby4atowen Boibopke
OTCYTCTBOBa/IM 00BEKTbLI C MPU3HaKaMy NofaBaeMbiMn ANs knaccudukaumm. Mo ston
NpUYNHE KNacCcnprkaTop HE MOXKET AaTb OAHO3HAYHbLIA OTBET O NPUHALNEXHOCTY
NPU3HAKOB K KakoMy nnbo Knaccy o6beKToB.

TepHapHbIN KnaccudumkaTop No3BOJISET NMosyvyaTb Moaenun ¢ 6onee Bbicokon obobuiatoLlen
CcrnocobHOCTbIO N0 CpaBHEHUIO C BUHAPHBLIMK KNaccudurukaTopamu.

Ot1nununs jPrediction ot apyroro NO gna MalwIMHHOIo obyyeHus

OcCHOBHbIM oTAn4ueM jPrediction aBnfeTca oTCyTCTBME KaKMX MO0 MOSIb30BaTENbCKUX HAaCTPOEK,
4yTO no3sosisfeT n3baBnTbCA OT YeNoOBEeYEeCKOro pakTopa B BUAE coBepLllaeMblX JI0AbMU OWNOOK, KakK
B rpoLiecce HacTpoek 1 Boibopa anropuTMOB, Tak 1 B npoLecce BbIBOpa apXUTEKTYPbl HENPOHHbIX
ceTeln. Becb npouecc MmawmnHHoro oby4vyeHuns B jPrediction No/IHOCTBLIO aBTOMAaTM3NPOBaAH N He
TpebyeT HU Kakux nnbo cneumanbHbIX 3HAHWIA OT MOAb30BaTesNlen, HN UX BMELLaTebCTBA.

PyHKUMHM, BbiNnosiHAeMble jPrediction B aBTOMaTU4YeCKoM pexxume

1. CynTbIBaHUE U MAaPCUHT hansia C MHOXKECTBOM MPMMepPOB ANs NOCTPOEHUS MaTeMaTU4YeCKON
Mooenun Krnaccupukaunu;
2. HopMunpoBaHMe gaHHbIX NMepen MawnHHbIM 00yYeHnem;
3. Pa3zpgeneHne MHOXKeCTBa BCeX MPUMEPOB 13 BbIOOPKM Ha ABa NOAMHOXeCTBa: oby4yaiollee n
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TeCcTOoBOE;

. bBanaHcupoBka npumepoB 13 oby4varLlero N0OAMHOXXECTBA;

. DopMuUpoBaHMe apxXUTEKTYpbl HENpoceTen;

. Oby4eHne MHOXXeCcTBa Mofesiein Ha obyyatloLeM NOAMHOXXECTBE MPUMEPOB C PasINyHbIMU
KoMbuHaunmaMmmn NnpegnKTopos ((haKToOPOB);

7. PeoyKumnsa apxmTeKTypbl HENPOCETEN - yAaNeHNE JINWHNX 3/IEMEHTOB;

8. TecTupoBaHne MHOXXeCcTBa MOJesIeN Ha TECTOBOM NOAMHOXECTBE NPMMEPOB 1 BblYNCIIEHNE

obobuwatowmx cnocobHocTen;
9. Bbibop Hanny4wen Mogenm No KpUTEPMIO MakCMMasibHOCTU obobuwatouen cnocobHocTu.

o Ul b~

MoCKOJIbKY, N3 MHOXKECTBa MOLESEN, KaXKAas N3 KOTOPbIX OTJInYaeTcsa oT atobon apyroin
KoMBMHaunen NpeanKTopoB, BbibnpaeTcs nullb Ta, KoTopas obnagaeT MakCMManbHON
obobLatollen cnocobHOCTbLIO, TO TaKUM 06pa3oM aBTOMATUYECKN NPONUCXOANT peaykuuns (otbop)
Hanbonee 3HaYNMbIX MPEANKTOPOB.

3arpys3ka jPrediction Ha KoMnblOoTEp Nosb3oBaTeNA
Ona 3arpysku nocnegHen (C MakCMManbHbIM HOMEpPOM) Bepcun HeOb6XO0AMMO 3aTN B Peno3uTopun

no ccoisike https://bitbucket.org/jprediction/jprediction/downloads v 3arpy3nTb ana NPUIOKEHNS C
pacwmpeHunem JAR Ha KOMMblOTEP.

3anyck jPrediction

3arpy>xeHHblli Ha KoMMbloTep ana NpUNoXKeHN C pacumpeHmnem JAR MOXKHO 3anyCTUTb C
MOMOLL IO OBOVNHOIO KJIMKa MO €ro MKoHKe.

Ecnu npuno)xkeHne He 3anyckaeTcs, TO CKopee Bcero y Bac Ha koMmnbloTepe nMbo He yCTaHOBJIEHa
Java SE, nubo ycTtaHoBneHa ycTapeBwas Bepcms. Hanbonee ceexyto Bepcuio Java SE MOXKHO
Nnoay4YnTb Mo ccbinke: http://java.com

Mocne 3anycka jPrediction B LeHTpe 3KpaHa [OJHKHO MOSABUTLCS OKHO NPUIOXKEHUSN:

114 iPredictio =11

File : About ...

Co3paHne MaTeMaTU4YecKux Mmopesnen
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YT106bl CO3AaTb MaTEMATUYECKYIO MOOEb U3 NPUMEPOB AN Knaccudumkaumm - BbiIbopku,
HeobxoaMMo BCe NpUMeEpPLI NpeacTaBuTb B Buae ganna B hopmaTte CSV. B BbibOpke KONNYECTBO
npeankTopoB (haKTOPOB) ANA NPUMEPOB AO/HKHO ObITb HE MeHbLUe YeTbIpéX. MakcuManbHoe
KOJINYeCTBO NPefnKTOPOB OrpaHU4YMBaAETCS TOJIbKO BblYUCIUTESIbHbIMU BO3MOXXHOCTAMN
KoMMbtloTepa N ero éMKocTbio O3Y.

Mpouecc co3gaHmna MoLenu 3anyckaeTcs U3 r1aBHOro MeHto npunoxeHuns "File | Create model ..."
nnn HaxkaTtmem "ropsyen Knasmwm F8:

_inix]
| File =y Abouk ..,

Bxx F12 CoznaTe MOAENL I

K

B nosaBmBLUIEMCSA OMasiOroBOM OKHe BblibnpaeM gann BbiIGOpKN C NpuMepaMn N Ha)>kKMMaeM KlaBully
"OTKpbITL":
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diagnosisZ, csv
diagnosis, csy
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ALOEYRAEHT bl
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bioéi
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-
STER0E Hima pafina:
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Al Files [".7)

Tun sadinoe:

Mocne yero nosBnseTCca Hagnuch "Please wait" 1 3anyckaeTcs Npouecc MalnHHOro oby4vyeHus:

i sankcuptey | predction N - P

H! I'-'Ii".-\"-“'-' Ph:ﬂ.lt T

Please wait

Mpocsoa nopowpaTs
JABEPWEHNA NpOLecca
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g

MpocMOTp XapaKTepucTuk MaTeMaTU4eCcKou Moaenm
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Mocne 3aBepLUeHNs nMpoLecca MaWwmnHHoro oby4venuns, jPrediction BeiBOANT Tabnuuy ¢
XapakTepucTukamm Moaenun:

P =10] x|

File Wiew xﬂpﬂlﬂ'EPll'C'l'lIHH MoOenn

The quality of modeling:

e d
Percents Ml

sikivity of generalization.., |Percents 100, 0%
cificky of generalization ... Percents 100.0%
eralization abdiy Percents 100.0%

rue Posikives Fatterns oJ

alse Posikives Patterns 0

rue Negatives Patterns S0

alsa Negatives Patterns 1]

SCrepancies Patterns 0

ok al Patterns 143

[

NMocMoTpeTb XapaKTEPUCTUKM CO3AAaHHON UN 3arpy>XeHHOW 13 ania Moaenn MOXXHO
BOCMOJ/Ib30BaBLLUNCb MYHKTOM MeHIo "View | View a quality of modeling" nnun Haxxas "rops4yto”
Knasuwy F6.

YT106bI MOCMOTPETHL 3HAYUMOCTb NPEANKTOPOB NOJTYYEHHOW MoAenn, HeobXx0AMMO BOCMONb30BaTbCH
nyHKTOM MeHio "View | View a significant of predictors" nnu Ha)kaB ropsa4yyto knasuwy F5:

=10 x|

File VWiew About ...

Significance of the ickors:

e a
petitivensss The best predictor 71117
agement Risk The worsk predictor 17791
nicial Flexibility The worst predictor 17791

dibilit The worsk ickor 17791

| Tilﬁl'lllll,ﬂ FIHAYHHOCTH NpedHETOpOB I
ok |

PenyKuusa He3HA4YUMbIX NPEeAUKTOPOB
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CyTb B TOM, 4TO B Hallen BbiIbopkKe nepes NoCcTpPoeHneM Moaenun 6b1s1o WecTb NPeanKToOpoB, a B
co3gaHHoM ¢ noMolblio jPrediction Mogenn ocTanncb TOMBLKO YeTbipe:

A L D E F G H

2]

Management ndusirial Operating Financial

1 Competitiveness Risk izk Risk lexibility Credibility Result

2 1- Positive| 0- &1 - Positive| 0- - Positive| 1 - Positive | 1- b|D-nb
3 1 0 1 1] 1] 1]
4 2 0 -1 0 1] 0
<] 3 0 1] 1] 0
[ A 1 1 1 1 a
7 3 L | Heanaiusie M AHETO I L L o
2] i 1 1 1 1]
9 7 1 1 1 1 0 1 0

Mpwn 3ToM, ob6obuwatowasi CNOCOBHOCTb MOAENN C YETbIPbMSA OCTaBLUMMUCA MPeONKTOPaMKN paBHa
100%. T.e. jPrediction pegyunpoBan (yaanua) He3Ha4YMMble NMPEeAUKTOPbI N3 MOoOENN.

CoxpaHeHMe MaTeMaTU4eckom mogesnu B chann

Ecnn xapaKTepuCcTUKKU CO34aHHON MOAEIN MPUEMJSIEMbI, TO XKelaTe/lbHO COXPaHUTb €€ B dhain C
LeNblo Aa/ibHENLIEro UCrosib3oBaHUs, 4Tobbl He co34aBaTb €€ Ka)kAblA pa3 3aHOBO. 1715 3TOro
MO>XHO BOCMOJIb30BaTbCA NYHKTOM MeHto "File | Save model ..." nnm HaxaTb "ropsdyto Knasuwy F2:

_iolx]

|F|h Wiew About ...
Create model ... F&

"5
Load model ... FE3 Description Yalue
The best predictor 71117
The worsk predictor 17791
Uise model F4 worst predichor 17791
T st predickor 17791
Exik Fl2

Coxpanenne monenn B dpain

i

B nosaBmBLIEMCA AManoroBoM MeHto byaeT BbibpaHo nM4 hanna cosnagatoliee ¢ HaMMeHOBaHUEM
Mogenn n pacwmnpermnem VMR. Mpun xenaHUM MOXXKHO BBECTU Opyroe HaMMeHoBaHWUe Monesnn
(pacwmnpeHne npu 3Tom fobaBnATbL HeobA3aTeNbHO, OHO ByAET NMPUCOEAVNHEHO K MMeHU alina
aBTOMATUYECKMN):
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L

ETERDR Hrs gating ﬂ Coxpareiri
OEDYHEHHE
Tun atina AN Files ") =| Ormena |

]

Mocne Ha)kaTua Knasuwm "CoxpaHnUTb" L0JIKHO NOsSIBUTLCA cooblieHne 06 ycrnewHoM 3aBepLleHmnm
onepauum:

i sankcuptey | predction N - P

File View About ...
Model "Bankruptcy. vrnr" successfully saved

CoobDmeHne 00 ycnemwHoM
coXpaHeHnn mogenn g dpain

g

MopTupoBaHue UCXOOAHOro Koga Mogesnu B apyrue npusioXxXeHus
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3avacTyto bbiBaeT HEOBXOAVMMO NepeHecTn Kog MOAEeNN B Apyre NpuioXKeHns, HanpuMep, B
npunoxxeHus Java ME gns MobuNbHbIX YCTPOWCTB.

B jPrediction Takas BO3MOXXHOCTb NpeaycMoTpeHa. MNocsie Toro, Kak Mofiesib CoOXpaHsieTcs
NnoJsib30BaTesIEM, OHA 3aMNuCbIBAaeTCs B ABa hahna:

1. ®ann c pacwmnpeHmnem VMR - cepnanmsoBaHHasa Mogesb AN fasibHENWero Ncnojib30BaHns B
jPrediction

2. ®ann c pacwmpeHnem JAVA - LCXOOHbIM KOA MOAenn Ha Java.

& rMachinel esrrirg ] =0 =]
[ Tdin Mpascs  Bra Mefpaacs  Capms  Orpases | 0
-L_..-I n v igd T 1‘ _J..'I'hlu: Mane Il'- @memw |
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R R M " I—‘a Dain Mgresolt Offics Excal, €. ., '—‘a tussin B rodolt Offan Exoel, 2., J
_._'.F A Tl MG FFE Y f] 1% HE #] 192 KB

ﬂ Dt tRa T ey B sl Eankruphcy. s

zdin “1EVA
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= - Bl LDy JCE
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S i £ = Bin Microeaft Office E
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3arpyska MmaTeMaTu4eckux mogeneu us pauna

PaHee coxpaHEéHHble MOAENN MOXHO 3arpy>xaTb U3 pannoB O4Nas8 nx ncnosib3osaHus B jPrediction.

[N 3TOro Hy>XHO BOCMOJIb30BaTbCA NYHKTOM MeHIo "File | Load model ..." nnm HaxxaTb "ropsa4yio”
Knasuwy F3:

-lnlx]

|HE iew  About ...
Create model ... F8

[ze miodel

Jarpyaka monenn wa dpanna
Exit F12 gl N R
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B nosiBMBLLIEMCSA ONANOroBOM OKHE HeEOOX0AMMO BbIGpaTh haitl MOAENn N HaXKaTb KNaBuLly
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AllFiles 7]

Mocne Yero AoXKHO NOABUTLCA cooblieHne 06 ycnewHon 3arpyske Mmoaenm us ganna:

I.'Fdrll-;rupl.u.'r | iPrediction
File View About ...

=10 x|
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3
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Ucnonb3oBaHMe MaTeMaTUYeCKUX Moaesiei ansa Knaccudumkauum

Co3faHHble Wiy 3arpy>XeHHble u3 ansioB Mo4eNN MOXKHO NMPUMEHUTb AN Kiaccupukaumnm
06BEKTOB NO UX NPU3HaAKaM NPAMO B NpuioxeHun jPrediction. a8 3Toro Hy»>KHO BOCMOJ1b30BaTbCH
NyHKTOM MeHIo "File | Use model" nnu HaxkaTb Knasuwy F4:

mﬂankruntcf | iPrediction ;IE]EI

File View aAbout..,
Create model ... F8

"Bandruptcy” model loaded
Load model ... F3

Save made| Fz

Hcnonbaoeate W ocaenk

P

Mocne Yyero nosBuTcA Tabnuua Ass BBOAa YACIOBLIX MPU3HAKOB (PAaKTOPOB) KNaccunumnpyemblx
06BbEKTOB:

_iolx]

Fila View About ...

Description Yalue
1 - Positive| O - Averaoe|-1 .
1 - Positiva| 0 - Average|-1 .
1 - Positive| 0 - Average|-1 .
1 - Positive| 0 - Average|-1 .

(== =T =]

" e JHavennn
| P ' Enter data and press CK tpaxTopor
ANA BEOAA

] 4 |
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Ona neMoHCTpauun BO3bMEM LLIECTHAALATbIM NaTTEPH 13 BbIOOPKN:

& B C ] E F G H
Management Industrial Operating Financial

I_L Campelitivanass Risk Risk Rizk Flexibility Credibility Result

2 1- Positive| 0« A1 - Positive | 0-/1 - Positiv 1 - Positive|1 - Positive | 1 - Positive 1- b|0-nb
3 1 0 1 1 1 L L 0
4 ) a -1 -1 -1 0 a 1l
5 3 ] ] i] ] i i il
i d 1 1 1 1 1 1 0
7 5 1 -1 -1 -1 1 1 0
& i 1 i a ] 1 1 0
9 T 1 1 1 1 L 1 0
10 a 1| 1 1 1 1 0 1|
11 5 ] 1 1 1 i 1 il
12 i 1 1 1 1 i 0 il
13 11 ] 1 1 1 1 1 0
14 2 1 1 1 1 1 0 0
13 13 1 -1 +1 -1 L 1 0
16 14 1| -1 -1 -1 1 0 1|
17 15 -1 -1 i 1 ]
T 2 B O
14 17 -1 -1 i) i i
20 14 1] -1 -1 -1 1 1 0
1 139 -1 -1 1 L 0
2 20 1 ] 1] a 0 1 1l

3anosHuM nocnegHuin ctonbewl 3Ha4YeHUSIMU PaKTOPOB OCTABLUUXCA Nocse peaykunm (4Tobbl
BBECTW 3Ha4YeHne B s4enky Tabanuybl, HEO6XOANMO aKTUBNPOBaTb BBOA ABOMHbLIM KJIMKOM MbILWIN MO
3TON s4enke):
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_iolx]

File View About ...

Mame Descripbion Yalue
|Competitivensss 1 - Positive| 0 - Averaoe|-1 .

Managarmant Risk 1 - Positiva| D - Average|-1 .
Finandial Flexibility 1 - Positive| O - Averaoe|-1 .

e bk 1 - Positive| 0 - Average|-1

Enter data and press O

QK.

N Ha)xmém knaBuwy OK, 4Tobbl MOCMOTPETbL pe3ybTaT:

_iolx]

File View About ...

Mame Descripbion Yalue
|Competitivensss 1 - Positive| 0 - Averaoe|-1 ... |0
Managarmant Risk 1 - Positiva| 0 - Average|-1 ... |-
Finandial Flexibility 1 - Positive| 0 - Averaoge|-1 ... |0
e bk 1 - Positive| 0 - Average|-1 ...

Pesynerar

Kak BuauMm, pesynbTaT COBNafdaeT C pe3y/ibTaToM 13 Bbibopku. Bnpoyem, HUYero yanBmTensHoOro B
3ToM HeT npu 100% obobuiatowiern cnocobHOCTU Moaenu.

dopmaT hbannos CSV pns jPrediction

PaccmoTpuMm 3agavy ABOUYHOro nckatodatowero WIN (XOR) 1 3anonHeHne aneKTpoHHOW Tabanubl
ONs Heé.
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Avenkn A1l n A2 MOXXHO 3aMNO0JIHUTb, @ MOXKHO OCTaBUTb NYCTbIMU:

= [ | LA |
B bR
L=

HeobAazaTenbHLI
K 3anoNHeHHD

M4 » M| xor % |
[ ]

B I'IepBOI7I KOJIOHKEe pacrnoJsiaratnTca ngeHTunPmnKaTopbl NPUMepoB, KOTOpble HEe NPUMEHSAITCA AN

Al - Ii‘ Jx | Predictors ¥

B C D =

Predictors B Result A

2 QDs\Descriptions |8 Dorl Dorl 1

Co3[aHNa MaTeMaTU4YeCKNX Moaenemn, Ho Cyy>KaT 019 KOHTPOSIA NPaBuJIbHOCTY BBOAA AAaHHbIX

COrjlacHoO XXypHana nccnenoBaHunm:

A3 v (o fe| 1 ¥

A B C D ER

1 |Predictors A B Result A
2 |IDs\Descriptions Oorl 0or .

HoeHTH(pHKaTOpLI
npUMEepoB

4
5
5]
7

M4 M| xor T

B nepBoOIi CTPOKE BbIMUCLIBAOTCA MOEHTUDMKATOPLI NPeANKTOPOB:
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'-r.'l .
B1 - [ | A ¥
A D ER
1 |Predictors esult A
2 |IDs\Descriptions 0 or Oorl 1
3 1 0 0 0
4 0 1 1
HazeaHuA
3 npenoHKToOpoB 1 0 1
B 1 1 0
7
M4 M| xor ¥ [ T

BTopas cTpoka - NpMMeYdaHuns, KoTopble byayT oTobpa)KeHbl Mpy UCMOJIb30BaHNKN KaccudurkaTopa
BO BpeMs BBOAa AaHHbIX. DTO NOACKA3KM ANs TeX, KTo byAeT KnaccupuumnpoBaTb 06bEKThI MO
3arpy>X€HHbIM MOAENSAM:

B2 v (- fe| Dor1 ¥
A B C D Ea

1 |Predictors A B Result A
2 |IDs\Descriptions ]
3 1 | 0 0
4 2 2 0 1 1
3 | MpHMeYaHna, noacKkaskl lﬂ 1
] 1 0
7
Hihhllxur,[/?:l”—‘ |_|!_ T ki

HaymHasa c TpeTbeln CTPOKK, KpOMe NMepBoi 1 NocieqHeln KOJIOHOK, pacrnoaratoTca 3Ha4YeHns
npeavkTopoB. Bce 3HavyeHNs NnpeankTopoB B jPrediction fonXKHbI ObITb TONIBKO YMC/IOBLIMU.
KaTeropuvasbHble 3Ha4eHUss He4oMnyCTUMbI:
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B3 - (> £ |0 ¥
A B C D ER
1 |Predictors A B Result
2 |IDs\Descriptions Qorl Oorl Oorl
3
4
5
6
7
&
9 UncnoBele 3HaY“eHHA
10 npesuKTopoB
W4 M| xor

N B nocnegHem cTonbue yKa3biBalOTCA 3Ha4YeHNA 3aBUCUMON NepeMeHHoN B buHapHoOM Buge: 0 -
NPUHaANEXXHOCTb 06 bEKTOB K 0QHOMY KNlaccy, 1 - NpuHaane>XHoCTb K ApyroMy Knaccy (ase
BEPXHME A4eNKKN B CTPoKax 1 n 2 0oJKHbl ObiTb 3aN0JIHEHbI):

D3 v (> fe| 0 2
A B C D ER
1 Predictors A B Result
2 |IDs\Descriptions Oorl Oorl Oorl
3 1 0 =
4 2 0
5 3 1
5] 4 1
7
8
9

Pe IYNbTATel - HOEHTH {II HEaTOpel ENAaCCOB
10

M4 F M| xor ¥ | m

Ecnu cainn cozpnaéTcsa Bnepsble, TO AJ19 ero coxpaHeHus B popmaTe CSV HY>XHO BbibpaTh
"CoxpaHunTb Kak ...":
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