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BCTYIN

Heiliponni ciTkm — cxeMu 3’€JHAHHS OJHOPIJHMX €JIEMEHTIB — HEMpoHiB. L[ Ha3Ba CTOCY€TbCS HE TUIBKHU
Ol0JIOTITYHMX OO0’€KTIB, aje M iX MareMaruyHux wmojaened. I{I Moaenr MoOXyTh pPO3B’si3yBaTv 3ajadyl. JIOT14HI,
CTOXaCTUYHI, KEpyBaHHsI, MOJICJIIOBAaHHA, MPOTHO3YBaHHs. Taky xapakTepucTtuky Ha c. 147 — 148 npyroro tomy nae
nepiia y cBiTi EHnukioneais kioepuetuky, Bujgana y Kuesi B 1973 porii.

B Hamr yac 1ei TepMiH 3aCTOCOBYETHCS JJIsl TTO3HAYEHHS CTPYKTypPH MaTEMaTHYHOI MOJIEN, sSKa, B CBOIO YEepry
HA3UBAETHCS HEHPOHHOKO MEpPekKero.
Jlo 3aBnanb, e(peKTUBHO PO3B's3yI0ThCs 3a gornomMororo IC 11, B jaHuit yac BIAHOCITHCS HACTYIIHI:

] ampokcumanis QyHKIid (moOyqoBa Moneler Juisi 3alieKHOCTEW, IO MOraHo (GopMaii3yroThCs), HANpPUKIIAJ, B
€KOHOMIII1 OI[IHKA BAPTOCTI HEPYXOMOCTI, KOHTPOJIb SIKOCT1 BUITYIIEHOI MPOAYKIII;

] knacudikamis oOpasiB (BU3HAUE€HHS IMPUHAICKHOCTI BXIJHOIO 00pa3zy IONEpeHhO BHU3HAYCHUM Kjacam),
HaMpUKJIa[ , OIIHKU KPEIUTOCIPOMOKHOCTI, OI[IHKa KMOBIPHOCTI OAaHKPYTCTBA,

] xmactepuzamiga (knacudikamis o0pa3iB «0e3 BUYUTENS»), HANPUKIAA, aHajll3 JIsNIbHOCTI KOHKYpYHO4ux (ipm,
CTHUCHEHHS 1H(QopMaIllli B iHPOpMaIITHUX CXOBUIIAX;

| mpOTHO3YBaHHS , HAIIPUKIIA]] , ECKOHOMIYHUX HapaMeTpiB 1 (POHIOBUX 1HJEKCIB, OOCSTIB MPOAAXKY;

] acomlatuBHa mnaMm'saTh (TaMm'siTb, IO aJPECYETHCS 3a 3MICTOM), HANpPUKIAI, JJ1 CTBOPEHHS CXOBHI JIaHUX,
MYJIBTUMEAIMHUX 0a3 JaHUX;

| onTtuMizalis (3HAXOMKEHHS PILICHHS, IO 3aJ0BOJBHIE CUCTEMI OOMEXEHb 1 MaKCHUMI3ye ad0 MIHIMI3Y€E IiIJIbOBY
(yHKIIi10), HANIPUKIIa, MPUOYTKOBOCTI pOOOTH KOMIIaHi1, BUPIIIYE 3a/1a4l IIIHOYTBOPEHHS;
yIIPaBJIIHHS , HAMPUKJIAJ , TOBAPHUMH 3aracaMu, JMHaMIYHUMH 00'€eKTaMHu.

BCTYN
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OCHOBHI NOHATTA
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MALLUHHA AHANOTIA }XUBIA HEUPOHHIN MEPEXI

llap 5
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METO/Z 3BOPOTHOIO NOWWMPEHHA MOXUBKA

MeTon 3BOPOTHOrO NOLUMPEHHS

nomMmurku (adrn. backpropagation) — metopq
HaBYaHHS1 BaratolwapoBoro nepuenTpoHry. Lle
iITepaTMBHUKN rPagiEHTHUN anroputMm, KN
BUKOPUCTOBYETHLCHA 3 METO MiHiMi3aLlil MOMWUIIKK
pob0oTN BaraToLlapoBOro NEPLENTPOHY Ta OTPUMAHHS
b6axkaHoro Bnxoay. OcHOBHa iges uboro Metoay
nonsrae B NOLUMPEHHI CUrHasliB NOMUIKKU Big BUXOAiB
MepeXi 00 1T BXodiB, B HANpsAMKy, 3BOPOTHOMY
NPSAMOMY MOLLUNPEHHIO CUTHAnMIB Y 3BU4ANHOMY PEXUMI
poboTun. bapy i OxoHiH 3anponoHyBanu Bigpasy
3aranbHuUn MeTof, («NPUHLKUN NOABINHOCTIY), SKNW
MOXXHa 3aCTOCyBaTW [0 LUMPLLUOro Knacy CUCTEM,
BKITHOMAOYM CUCTEMU 3 3aMi3HEHHAM, PO3NOAINEHI
cuctemu, Towwo L. [1na MoXXnuBOCTi 3acToCyBaHHS
MeToAY 3BOPOTHOIO MOLMPEHHA MOMMUITKU COYHKLIIS
aKTUBAaLlil HEMPOHIB NOBUHHA BYTN ANGEPEHLLINOBHOL.

AnropuTM 3BOPOTHOMO NMOLUMPEHHSA MOMUITKU 3aCTOCOBYETHCA
Ana daraTolapoBoro NepuenTpoHy. Y Mepexi € MHOXKWHa BXOAiB
T1,...yTn, MHOXKUHA BUXOAIB Outputs | 6e3niy BHYTPILLHIX
By3niB. [lepeHymepyemMo BCi BY3nu (BKIKOYako4n BXOLW | BUXOLN)
ymncnamu Big 1 o N (HackpisHa Hymepallid, He3anexHo Big
Tononorii wapis). NosHauynmo yepes w; ; Bary 3B'A3Ky, LLO
3'edHye i-1 | -1 By3nu, a yepes 0; — BUXIA i-ro By3na. AKLLO Ham
BiJOMWMIA HABYaNbHUIA NpUKNaz (NpaBunbHI BiANoBiai Mepexi i,
k € Outputs), To byHKUIS NOMUNKKX, OTPUMaHa 3a METOLOM
HaWMeHLINX KBaaparTis, BUMMA4ae Tak:

1
E({wi;}) == > (t— o)
2 keOutputs
Ak mogudpikysatu Barn? Mu 6yoemo peanisoByBatu
CTOXaCTUYHWUW TpafieHTHUI cnycK, ToOTo Byaemo nianpaenaTu
Barun nicnsg KOXXHoOro HaB4anbHOro Npuknagy i, Takum YMHOM,
«pyxatuca» B baratoBumipHomMy npocTtopi Bar. o6

«gobpatmca» 4o MiHIMYyMY MOMWUITKK, HAM MOTPIOHO «pyxaTuca»
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https://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
https://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
https://uk.wikipedia.org/wiki/%D0%91%D0%B0%D0%B3%D0%B0%D1%82%D0%BE%D1%88%D0%B0%D1%80%D0%BE%D0%B2%D0%B8%D0%B9_%D0%BF%D0%B5%D1%80%D1%86%D0%B5%D0%BF%D1%82%D1%80%D0%BE%D0%BD_%D0%A0%D1%83%D0%BC%D0%B5%D0%BB%D1%8C%D1%85%D0%B0%D1%80%D1%82%D0%B0
https://uk.wikipedia.org/wiki/%D0%91%D0%B0%D0%B3%D0%B0%D1%82%D0%BE%D1%88%D0%B0%D1%80%D0%BE%D0%B2%D0%B8%D0%B9_%D0%BF%D0%B5%D1%80%D1%86%D0%B5%D0%BF%D1%82%D1%80%D0%BE%D0%BD_%D0%A0%D1%83%D0%BC%D0%B5%D0%BB%D1%8C%D1%85%D0%B0%D1%80%D1%82%D0%B0
https://uk.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B4%D1%96%D1%94%D0%BD%D1%82%D0%BD%D0%B8%D0%B9_%D1%81%D0%BF%D1%83%D1%81%D0%BA
https://uk.wikipedia.org/wiki/%D0%9E%D0%BF%D1%82%D0%B8%D0%BC%D1%96%D0%B7%D0%B0%D1%86%D1%96%D1%8F_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
https://uk.wikipedia.org/wiki/%D0%91%D0%B0%D0%B3%D0%B0%D1%82%D0%BE%D1%88%D0%B0%D1%80%D0%BE%D0%B2%D0%B8%D0%B9_%D0%BF%D0%B5%D1%80%D1%86%D0%B5%D0%BF%D1%82%D1%80%D0%BE%D0%BD_%D0%A0%D1%83%D0%BC%D0%B5%D0%BB%D1%8C%D1%85%D0%B0%D1%80%D1%82%D0%B0
https://uk.wikipedia.org/wiki/%D0%91%D0%B0%D0%B3%D0%B0%D1%82%D0%BE%D1%88%D0%B0%D1%80%D0%BE%D0%B2%D0%B8%D0%B9_%D0%BF%D0%B5%D1%80%D1%86%D0%B5%D0%BF%D1%82%D1%80%D0%BE%D0%BD_%D0%A0%D1%83%D0%BC%D0%B5%D0%BB%D1%8C%D1%85%D0%B0%D1%80%D1%82%D0%B0
https://uk.wikipedia.org/wiki/%D0%A1%D0%B8%D0%B3%D0%BD%D0%B0%D0%BB
https://uk.wikipedia.org/w/index.php?title=%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%96%D0%B7_%D0%B7%D0%B0%D0%BF%D1%96%D0%B7%D0%BD%D0%B5%D0%BD%D0%BD%D1%8F%D0%BC&action=edit&redlink=1
https://uk.wikipedia.org/w/index.php?title=%D0%A0%D0%BE%D0%B7%D0%BF%D0%BE%D0%B4%D1%96%D0%BB%D0%B5%D0%BD%D0%B0_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0&action=edit&redlink=1
https://uk.wikipedia.org/w/index.php?title=%D0%A0%D0%BE%D0%B7%D0%BF%D0%BE%D0%B4%D1%96%D0%BB%D0%B5%D0%BD%D0%B0_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%B7%D0%B2%D0%BE%D1%80%D0%BE%D1%82%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BF%D0%BE%D1%88%D0%B8%D1%80%D0%B5%D0%BD%D0%BD%D1%8F_%D0%BF%D0%BE%D0%BC%D0%B8%D0%BB%D0%BA%D0%B8#cite_note-1
https://uk.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D1%96%D1%8F_%D0%B0%D0%BA%D1%82%D0%B8%D0%B2%D0%B0%D1%86%D1%96%D1%97
https://uk.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D1%96%D1%8F_%D0%B0%D0%BA%D1%82%D0%B8%D0%B2%D0%B0%D1%86%D1%96%D1%97
https://uk.wikipedia.org/wiki/%D0%A8%D1%82%D1%83%D1%87%D0%BD%D0%B8%D0%B9_%D0%BD%D0%B5%D0%B9%D1%80%D0%BE%D0%BD
https://uk.wikipedia.org/wiki/%D0%94%D0%B8%D1%84%D0%B5%D1%80%D0%B5%D0%BD%D1%86%D1%96%D0%B9%D0%BE%D0%B2%D0%BD%D0%B0_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D1%96%D1%8F

B CTOPOHY, NPOTUNEXHY rpafieHTy, ToOTO, Ha NiACTaBi KOXHOT
rpynu NpaBuUnbHMX BIANOBIAEN, AoaaBaTh 40 KOXHOT Barv w; j

OF

8‘11?3', j

Aw;j = —1

ne 0 < n < 1 — MHOXHMK, WO 3afa€e WBUAKICTb «PyXy».

[MoxigHa po3paxoBYETLCA TaKUM YMHOM. Hexan cnodaTky
7 € Outputs, To6T0 Bara, AKa Hac LiKaBUTb, BXOAWUTb B HEAPOH
OCTaHHbOrO piBHA. CrioYaTKy 3a3Ha4yMmo, WO w; ; BNNMBAE Ha

BUXi[ Mepexi Nnuie AK YacTuHa cymn S; = E w; i T;, Oe cyma
i

OepeTbca no Bxogax j-ro syana. Tomy

OE  OE 08, OF
_ _

6'wz-,j B 883 8’11)@',3' 883

AHanori4yHo, Sj BriJinBa€ Ha 3araljibHy NoMUIIKY TiNbKW B pPaMKax

BUXOZy j-rO By3fna o0, (Haragyemo, Lo e BUXif BCIET Mepexi).

AKLWO X j- By30&T — He Ha OCTaHHbOMY PiBHi, TO Y HbLOIO €
BUXOLW; NO3HAYMMO iX Yyepes Children (j). Y ubomy Bunagky

OF Z OF 0S5y
68:.* keChildren(j) OS5k 353‘ |

0Sr  0Sk 0o; 0o
= o~ Wi = wioi(1—05).
5'Sj 603: 38_} 383
OF
A g — Lle aHanoriyHa nonpaska, ane ob4ucneHa Ans By3na
k

HaCTYMHOro piBHSA (ByaemMo noaHavatw ii yepes d, — Bia A
BOHa BIJpIi3HAETLCA BIACYTHICTIO MHOXHMKA (—n:.ci,j). OcKinbKK
MW HaB4YMNuca ob4ncnoBaTK NoNpaBKy ANA BY3niB OCTaHHLOIO
PIBHA | BUpaXKaTh NonpaBKy ANA By3fa HUKYOro piBHA Yyepes
nonpasku OinNbLU BUCOKOro, MOXXHa BXe CTBOPHOBATK anropuUTtm
HaB4YaHHA. CamMe Yyepes L 0cobnmBicTb 0BYMCNEHHA NoNpaBokK
Llei anroputM HasMBaeTLCA anropuTMOM 3BOPOTHOro
noLMpeHHA NOMWUNKWU (aHrn. backpropagation).
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KopoTke BUKNageHHA BULLLECKA3aHOrO:
e [1Nn4 By3ra OCTaHHbLOIO PIiBHA

0j = —0;(1 — 05)(t; — 0;)

e [1N1A BHYTPILLHbLOIO BYy3ra Mepexi

i =—0j(1—0;) Y  Srwjp

keOutputs(j)

e [1nA BCiX By3niB

Awi,j = —N0;T;
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[ToMKNaamM HEMPOHHUX CITOK

3aranbHuUX BUIrNS4 CXeMu nepuentpoHa 3 OgHUM HEMPOHOM Ta CyMaTOpPOM Ha BXoai

- OUT =
x| z NET _F/ﬂ 1+ g_(wlxi HWoX g +WaXi )
"
0
Y 4.50
400
L—_'/""J_N-\ 3.50-7
A VA AN
NIBY: A4 A
Y el T NN
1:59 xR
00 AN [~
l"'l,E.l'"l \‘Jﬂ%\h
1,00 -0,50 G,GGD,DD 0,50 1,00 1 ,5)1:1‘:

[pachik KINbKOCTI BUKNUKIB Y
no roguHam poboyoro gHa X.
{¢ — ekcnepumMeHTanbHa Kpuea,
m — poO3paxoBaHa Kpuea)



Cxema OBOLUAPOBOro nepuenTpoHa 3 TPpbOMa BXoAaMU Ha KOXKHOMY HEeNpPOHi

X1 W11 W12 W13 011

y 4

OouUT1 W21

X2

y 4

ouT

2

A 4
v

N
7

X3 W14 W15 W1 012

10,37669298

OouUT1 w22

7,940045065

021

OUT - Slgn -(-1,443525248X, +1,561436345X,
1 + €+1,582503396X3 +4,683681367)

-(1,556474752X,+4,561436345X , +

1 + E4,582503396X4 +-3,683681367)

+2,883681367




Moaenb nporHo3yBaHHA iIHBeCTULIN Ha
ByrinosHin waxTti 0.10. YypikaHoBol

OUT = sigm(NET) =

1 1
1 +exp(A;+ 5 +

TE 71
1+ exp(4, (Z Z x;,.w;,. ) 1+exp(4, (Z Z T;W: )
i1 jl

|!-=]. I'.|I-=].




1e [ — HOMEp BXO/Iy, j — HOMep HelipoHa y mapl, / — HoMep mapy,

mrs [=1: j=1.3; i=1.26: x; - 1HBeCTHIII B IIa1iIMaIbH1 YCTAHOBKI, X, - IHBECTHIIII B
BEHTIUIATOPHI YCTAHOBKH, X, - IHBECTHINI B KOMIIPECOPHI YCTAHOBKI, x, -
IHBECTHIII B BOJOBIIINBHI YCTAHOBKHU; X. -1HBECTHIII B TPAHCIIOPTHI YCTAHOBKII;
x; - IHBECTHUIIII B JIETA3alIllI0; X, - IHBECTUIN B TEIUTOCHEPTeTIUHI YCTAHOBKIL, Xg -
IHBECTHINI B TEXHIYHHMII KOMIUIEKC IOBEpPXHI INAxXTH. x, - I1HBECTHINI B
eIeKTPOTEXHITHI YCTAHOBKIL, x, - IHBECTHIIII B CIIOPYOIN; x,, -IHBECTHIIII B 3aIIaci
MaTeplalB; x,, - IHBECTHINI B aKIIli; x,, - IHBECTHUIII B ITIHHI [TaIIEPH; X,, - IHBECTHIIII
B JICTIO3UTI X,. - IHBECTHINI B IMATOTOBKY KaapiB, X,, -IHBECTHIII B JOCIIIIKCHHST
Ta PO3POOKI; x;, - IHBECTHINI B peKIaMy; x,, - CEpeIHsI 30IbHICTh BYTULIL, X, -
cepeIHs BOJOTICTh BYTULIAL, x5, - CEPEIHS CIPUNCTICTh BYTULIA, x), - 3QIHIIKOBI
IIPOMIICITOBI 3aIlacH MJIH.T.. x,, - CEpEIHA I'e0IOrIYHA ITOTYKHICTE IUIACTIB M. X, -

MaKCHMAalbHa ITIIOHHA PO3POOKI; X), - MPOTSIKHICTH TIPHITUNX BHPOOOK: X5, - KYT

MaJIHHA IIACTIB; X, - MOTYKHICTE (IIPOEKTHA) MIIH. TOH Ha PIK.

ms [=2: j=1.3; i=1: x{ - npuOyTOK. x!— i-Mil BXIIHMII CUTHAI j-TO HEI[POHA B IIapl
3 e e , . . N

[, w, — BaroBHil KOe(III€HT /-0 BXOy HelipoHa Homep j y mapl / NET); — curHai

NET j-ro meiipona B mapi /., QUT}; — BX1aHIIT cUrHaI HelipoHa, 4>0— KoediiieHT
KpYTOCT1 Oe3ynmHHOoI QyHKINI f(net) O nei=0.5 .



Tadmms 1
3HaYeHHs BaroBUX KOE(IIEHTIB ! IEPIIOrO Iapy

Homep HomMmep Bxoay

HEIIPOHY | 2| 3| 4|5 0 7181911011 ]12] 13
| 1,7051119142142| 26[3,1109]0,2]25]52]|1,8]|1.,3
2 5211,1159129/62|-0,11,1/6,6]52]0,1|27]33]|338
3 —0,5]1,0]638[3,7]34] 34/10,6/09[5,0]3,6]3.1[3,6/1,5

Homep HomMmep BXoay

HEIIPOHY 14 1571617 | 18| 19 [ 20| 21 22|23 24 |25 26
1 26(24106(22]06| 34(38[1,7/2,6[4,0] 3.8]/1,6/0.,0
2 1910,210,1102]55| 04(24(0,7/1,1{09]0,1{2,9]1,1
3 2914112716342 58[6,2[3,5(1,0[0,0] 1,0]3,7]3,

Tabmurs 2
3HaueHHs BaroBUX KOe(III€HTIB w' APYyroro mapy
{?

Homep
Homep | BUxoay
HEIIPOHY 1
1 1,1
2 0,1
3 4,2




MOZAE/TFOBAHHA EKOHOMIYHUX NMOKA3HUKIB 13 3SACTOCYBAHHAM MPOTPAMM STATISTICA

Opening file: Cost of AU _xls

Import all sheets to @ Workbook

TnunoBa CTPYKTYpa HEMPOHHOI CITKK
y nporpami STATISTICA

Import selected sheet to a Spreadshest

= Open as an Excel Workbook |
[ Set as default ‘
Bxuanmit  Tlpuxosanu#t Buxianwii |
wap wap map
="
To O 2 ’_}‘ g _ Welcome to STATISTICA 7 X

What would vou like to do first?
I ] ©0pen a STATISTICA Data File

I_il;] 0 iDpen an Excel Workbook!
ﬁ'g () Query an external database

ﬂ O Open a Report

 . .'. v Z : 4
ol % O : v Buxiase snasenns

Open Excel Warkbook ? *

File name: Costof AU_.xls

For each imported sheet:
[l ask me about formatting
B Get variable names from first row Cancel

() Get case names from first column
[l import cell formatting
[ClDon't create text labels for numeric variables

Each shest in Excel Workbook will be transformed inte a Spreadsheet in
STATISTICA Workbook.

I(\, -"O X o
- b

] EEI neuro - Apryral
== neuro =

Aprywl
----- D Apeyal

X1 x2 »3 x4 x5 X6 o7 ki
1 55 B6 93 89 59 52 53 68
2 74 55 B6 93 89 59 52 53
3 98 74 55 86 93 89 59 52
4 47 98 74 55 86 93 89 59
5 90 47 98 74 55 B6 93 89
G 52 90 47 98 74 55 B6 93
7 63 52 90 47 98 74 55 B6
a8 91 63 52 90 47 98 74 55

ntudp.com e»
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View Format Statistics Data Mining PROCEED Graphs Tools
1 T - ==
2 ‘% [rﬁﬁﬂ |2 Advanced Models = 323 Neural Nets = QC
ﬁ = BF Mult/Exploratory = 5[] PLS, = Mu
nparametrics Distribution More . ] ] o
Fitting  Distributions Al Power Analysis [1E] varia =4 Pre:

Base

Advanced/Multivariate

@@=

Mew analysis

O Mew analysis
Quick | Sampling CNN and ANS) | Subsampling

Wariables

[z Time series fregression)
[ Time series (classffication)

:-: Cluster analysis

Select an analysis type from the
list above to start & new analysis.
To deploy models from previous
analyses, use the deployment

¥

. Select variables for analysis

option.
1-X1
2-R2
3-X3
4-%4
5-X5 . z
& -X6 Quick  Sampling {CNN and ANS) | Subsampling
?' X7
Sampling method
Random sampling
© Random sample sizes:
Train (%): 70 E
Spread Zoom Spread Zoom =
Continuous targets Continuous inputs Test (%). 15
Validation (%): 15
Seed for sampling: 1000 E

Subset varable

# SANN - Results: Apkyw1 in neuro ? x
Active neural networks
Met. |0 Met. name Training perf.  Testped.  Validation perf.  Algorithm Emor funct
1 MLP 7-6-1 0533258 0,855875 0473241 BFGS 2 S05
2 MLP 7-7-1 0548157 0,852883 0350742 BFGS 2 S05
3 MLP 7-11-1 04515951 0742211 0573582 BFGS 4 S05
A TN=-Rr R TR naaRM MEENG1T N RRARAN RE=E N cne
QK TE Select\Deselect active networks T Delete networks
Cancel
Build models with CHM Build models with ANS Build models with Subsampling
[®] Options ~
[ Open Data
lick  MLP activation functions | Weight decay I Initiglization
Activation functions:
Hidden neurons Output neurons
B Identity B (dertity
@ Logistic B Logistic
@ Tanh B Tarh
B Exponential B Exponentia
[ 5ine (] Sine
Iick | MLF activation functions | Weight decay | Inttialization
Metwork types Train/Retain networks
@ mLr: Metworks to train: 20 E
Min. hidden units: 4 &
MNetworks to retain: & E
Max. hidden units: 12 E
= e Emor function

ntudp.com e»
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Build models with CHMN Build models with ANS Build r

Predictions |Graphs | Details | Custom predictions

Predictions spreadshest
Predictions type Include
© Standalones (] Inputs [ Absolute res.
() Ensemble B Targets [ ] Square res.
(") Standalones and ensemble @ Output [ Standard res.
[ Residuals Variables

il Predictions Confidence intervals
i SANN - Hesults: Apiyw1 in neurs
Custormn inputs

Custom inputs L

¥ X1 | X2 | X3 | ¥4 X | XV

Case 1 47 b5 99 67 24 18 BB!

i e T S e T

i) Custom inputs i Custom predictions
H 1Y 2y ax 4Y 5Y X6
1 81,9250... 108.828.. 83.2511.. 505955. 824614. 47000

Predictions spreadsheet for Y (Apkyw1 in neura)
Samples: Train
Case Y Y - Output Y - Output Y - Cutput Y - Output Y - Output
name Target 1TMLIP7-6-1 | 2 MLP7-7-1 | 3.MLP 7-11-1 | 4. MLP 7101 | & MLP 7-6-1
1 | EE,UUUDU_ 7419032 79,68619 76.31714 6692150 75.99683
2 53.00000 68,1764 64, 26273 64 25772 47 00000 64 60367
4 59.00000 7216313 73,43006 76.07604 55, 28225 73.60958
5 89.00000 70.49875 70.53008 74.83130 89.84295 72, 70037
7 86.,00000 71,89489 73.,15656 7316711 80,99737 73,48834
8 55.00000 B4, 738077 57.85279 5531192 54 40020 57.27018
9 74.00000 70.76004 70.42289 72 69594 73.32962 70.00080
223 SANN - Results: Apkyw1 in neuro ? X
Active neural networks
Met |0 Met. name Training perf. Testperf.  Validation pedf.  Algorithm Error funct
1 MLP 7-6-1 0533258 0,859875 0473241 BFGS 2 505
2 MLP 7-7-1 0548157 0.852883  0,350742 BFGS 2 505
3 MLP 7-11-1 0,451951 0742211 0,573582 BFGS 4 505
A Ml P 7M1 N GeR>M1 N REMGAT N RRARAN REGE M SNe
(&5 Select\Deselect active netwarks g Delete networks
Build models with CNN Build models with ANS Build models with Subsampling
Predictions I Graphs I Details Custom predictions |
MNumber of cases to predict: 1 [] Clear previous predictions Summary
B - PRARAL
Tl Custom inputs i Custom predictions (S
Cancel C/C++
H 1Y 2Y 3y 4y hY X6 2
1 81.9290.. 108228 B32511. 905999.. B2.4614.. 47000 Bl optons  ~
Sampl Java
amples
B Train SAS
O et S0L stored procedure in CF
[ Validation
Missing 5CL User Defined Function in C&

Teradata
Deployment to STATISTICA Enterprise

ntudp.com e» 16



NMPOrHO3YBAHHA YACOBUX PALIB

lNMporHo3yBaHHA — npouec nepeadavyeHHs ManbyTHBOro CTaHy NpeaMeTa yYu aBuLla Ha

OCHOBI aHasi3y Noro MMHYII0ro i cy4acHoro, CMUCTeMaTuU4yHO OLuiHOBaHa iHopMaLis Npo SKICHI N KiSTbKICHI
XapaKTepUCTUKM PO3BUTKY 0OpaHOro npeamMeTa um siBulla B nepcnektmsi. PesynsratoM nporHo3yBaHHS

€ MPOrHo3 — 3HaHHSA NPO MaubyTHE | NPO NMMOBIPHUN PO3BUTOK CbOrOYaCHUX TEHOEHLIM KOHKPETHOMO siBMLLA-
00'eKkTy B NoganbLIOMY iCHYBaHHI.

ICHYtOTb ABa nigxoan 40 NPOorHo3yBaHHS: AKICHMM Ta KiNbKiCHUA.

KinbkicHMM nigxig 6a3syetbca Ha MaremMaTuyHUX Modensax n iCTOPUYHNX daHux. AKICHMI nigxig noknagaeTbca Ha
OCBiYeHYy OYMKY, iIHTYILIiO 1 gocsig npodecioHanis. Cepen Moro pisHOBUAIB € KOHCEHCYC KepiBHMUTBA, endi-
METO[, OLiHKa TOProBMMK rnpauiBHUKaMU — KOXHOIO 3a CBOIM PEerioHOM, OMUTYBaHHS KIIEHTIB.

KinbKiCHI MeToau OiNaTbCAa Ha ABa BUAW: MPUYNHHO-HACHIAKOBI 1 moaeri YacoBux psaaiB. Yacosi paan

Forecasts; Model:(0.0,4) Seasonal lag: 12

OiNATbCA Ha: it

eMoAeni 3 AEKOMMNO3ULLE: BUOINEHHS CE30HHOCTI 1 TpDEHAY,  °%° e

eMoOAeni 3rnagkyBaHHS: ocs | o eeo
* cepeaHe apudPMETUYHE; /

* KOB3HE cepefiHE apudPMETUYHE; o
* CepefHeE 3BaXEHE;

* KOB3HE CeEpenHE 3BaXXEHE; .
* EKCNOHEHLIWHe 3rnaaxyBaHHS

3,5E6 + + . . . + + . . . . . . . . 3,5E6
-5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 T0 Fi]
—— Observed —— Forecast — + 90,0000%
ntudp.com e» 17



https://uk.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D0%B4%D0%B1%D0%B0%D1%87%D0%B5%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B0%D0%BB%D1%96%D0%B7
https://uk.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D1%83%D0%BB%D0%B5
https://uk.wikipedia.org/wiki/%D0%A1%D1%8C%D0%BE%D0%B3%D0%BE%D0%B4%D0%B5%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%86%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D1%81%D0%BF%D0%B5%D0%BA%D1%82%D0%B8%D0%B2%D0%B0
https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D0%BD%D0%BE%D0%B7
https://uk.wikipedia.org/wiki/%D0%97%D0%BD%D0%B0%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B9%D0%B1%D1%83%D1%82%D0%BD%D1%94
https://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BD%D0%B4%D0%B5%D0%BD%D1%86%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%BD%D0%B0_%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C
https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%81%D0%B5%D0%BD%D1%81%D1%83%D1%81
https://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B0%D0%BB%D1%96%D0%B7_%D1%87%D0%B0%D1%81%D0%BE%D0%B2%D0%B8%D1%85_%D1%80%D1%8F%D0%B4%D1%96%D0%B2
https://uk.wikipedia.org/w/index.php?title=%D0%9C%D0%BE%D0%B4%D0%B5%D0%BB%D1%96_%D0%B7_%D0%B4%D0%B5%D0%BA%D0%BE%D0%BC%D0%BF%D0%BE%D0%B7%D0%B8%D1%86%D1%96%D1%94%D1%8E&action=edit&redlink=1
https://uk.wikipedia.org/w/index.php?title=%D0%A1%D0%B5%D0%B7%D0%BE%D0%BD%D0%BD%D1%96%D1%81%D1%82%D1%8C&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%A2%D1%80%D0%B5%D0%BD%D0%B4
https://uk.wikipedia.org/w/index.php?title=%D0%9C%D0%BE%D0%B4%D0%B5%D0%BB%D1%96_%D0%B7%D0%B3%D0%BB%D0%B0%D0%B4%D0%B6%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B5%D0%B4%D0%BD%D1%94_%D0%B0%D1%80%D0%B8%D1%84%D0%BC%D0%B5%D1%82%D0%B8%D1%87%D0%BD%D0%B5
https://uk.wikipedia.org/w/index.php?title=%D0%9A%D0%BE%D0%B2%D0%B7%D0%BD%D0%B5_%D1%81%D0%B5%D1%80%D0%B5%D0%B4%D0%BD%D1%94_%D0%B0%D1%80%D0%B8%D1%84%D0%BC%D0%B5%D1%82%D0%B8%D1%87%D0%BD%D0%B5&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B5%D0%B4%D0%BD%D1%94_%D0%B7%D0%B2%D0%B0%D0%B6%D0%B5%D0%BD%D0%B5
https://uk.wikipedia.org/w/index.php?title=%D0%9A%D0%BE%D0%B2%D0%B7%D0%BD%D0%B5_%D1%81%D0%B5%D1%80%D0%B5%D0%B4%D0%BD%D1%94_%D0%B7%D0%B2%D0%B0%D0%B6%D0%B5%D0%BD%D0%B5&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%95%D0%BA%D1%81%D0%BF%D0%BE%D0%BD%D0%B5%D0%BD%D1%86%D1%96%D0%B9%D0%BD%D0%B5_%D0%B7%D0%B3%D0%BB%D0%B0%D0%B4%D0%B6%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%95%D0%BA%D1%81%D0%BF%D0%BE%D0%BD%D0%B5%D0%BD%D1%86%D1%96%D0%B9%D0%BD%D0%B5_%D0%B7%D0%B3%D0%BB%D0%B0%D0%B4%D0%B6%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%95%D0%BA%D1%81%D0%BF%D0%BE%D0%BD%D0%B5%D0%BD%D1%86%D1%96%D0%B9%D0%BD%D0%B5_%D0%B7%D0%B3%D0%BB%D0%B0%D0%B4%D0%B6%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F

[MPOMHO3YBAHHA EKOHOMIYHUX NMOKA3HUKIB

%[ Cost of AU_ - Apryiu

L;Es;;:i; Apkywl

OaTta BapTicTb yHUii 30n0T1a $ |
1|129.04.1974 38,95
2(30.04.1974 38,82
3(01.05.1974 R 9
4/02.05.1974
5/03.05.1974 CENTEE
6/04.05.1974 O New analysis
7/05.05.1974 # Regression
.8 06.05.1974 Classification

ﬂ SANMN - Data selection: Apryw in Cost of AU_

Quick | Sampling (CNN and ANS) | Subsampiing | Tir

L Variables
Analysis varables [present in the dataset)
e rmdiems ams am b i mdim s g

E Select variables for analysis

1- aaTa _]

2 - BapTicTe yHUWI 30noTa| |z

3-Var3 3 -Var3 z
Spread Zoom Spread Zoom

—ontinuous targets Continuous inputs c

Quick  Sampling {CMN and ANS) | Subsampling | Time ‘ H 1Bapt.. 2Bapm.

Sampling method
Random sampling

0 Random sample sizes:

Train (%) 70
Test (%) 15
Validation (%): 15

Seed for sampling: 1000

108|14.08.1974

!

Custom inputs

Custom predictions

BH oK

Cancel
[®] Options «

[ Open Data

][] D] D]

1Bapti.. ZBapt.. 3BapT..
433565, 433108.. 433836

4 Bapti... 5Bapt.. [Hata_
433426, 433641 27259

gorithr

FG5 4

2 MLP 1-4-1 0586572 0530855 0977272 BFGS 5

MLP 1-7-1 0587358 0,930530 0573074 BFGS 3

A MI P 1R N GRRNRN NGINGRA  NGTARAR RE=E T

zE Select'\Deselect active networls =S Delete net

Build models with CHMN Build models with AMS Build mod

redictions I Graphs I Details I Time series  Custom predictions |

Mumber of cases to predict: 1 [ Clear previous predictions

el

EP% Custom inputs

Custom predictions

3 Bapi...

4 BapTi... 5Bapt.. Iata_

Iuich | MLP activation functions I Weight decayl Inttialization I

Metwork types
B MLP:

Min. hidden units:

Mazx. hidden units:

[Tt

4
12

[
=

2

Train/Retain networks
MNetworks to train: 20

Metworks to retain: 5

Ermor function

4] [y
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KNACTEPU3ALIIA EKOHOMIYHUX OB’EKTIB

[IpencraBneHHs TPhOX 00’ €KTIB, IK TOUOK Ha TUTONTHHI

@ Knacrep 2 : 3 15 + | | -

Knacrep 3 4 | ‘
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BIACTAHI MIXK OB’EKTAMU

= |k

ds (X3 y;) = [ZX —y,\ )

=1

G i) = | S3% 3

dE(Xi;y‘):\/Z(Xi -¥)°

=1

dsue (X5 Y;) = SUPJX, — |

Ayem (X5 Y5) :Z(Xi -V.)

Nf
d, (X;Y;) :Z‘Xi — yi\
i1

ntudp.com e»
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Knactepuaa %
7 —

i=l j=1

Zozqu -

=1 j=1

> a; <N,
=1

A NOBHUM nepe6op0M ob'ekTig
q,Jd —> max

un

0,89

0,41

0,74

0,46

0,89

0,86

0,87

0,61

0,41

0,86

0,96

0,66

0,74

0,87

0,96

0,62

OO0'exTn oo
1(2]3]4]5
Kma|l1|[0[1]|0|10]0 1
C12(11{0]1010]0 1
o 3]ojojoj1[1] 2
p 4 100|212 1010 1
m 5170|0(0(0]O0 0
Cyma 1o
CTOB
mugam | 1 |1 (1111 5

(b (W (DN |-

0,46

0,61

0,66

0,62




.

NMOYATKOBI AAHI
Y NMPOIPAMI EXCEL

T ename1
Obsem 3 c c TP OESTEHN
06t TP OEED- OMPHOCTE Cpemieneit | vpeAEe PEmFE- a
Some- OTTPyHeH- Cpepsemell| cyTouHan | MecAuEHOE
obwem OcTEa - CIEVEOILEE ECKpPBIEAHH
HOCTB w HOT CIEVHOIAR | HATPYSKE | [OFENTE-
mobertm TOEApPHON .| Eom-BO L M
ITaxta gobeI-TOTO .. | ToEapHOI TOHIA Ha HITe TN
pPATOEOTO YTOMEHO . | owmIcTEIX - IoOroTaE-
pATO-EOTD YTOMBHO QUHCTHBIX | OHMCTHOM | OUMCTHBIX
VI, ) I Oy E- zaboeE, - JIHIE AROTITIE
) oA, Yo TP OOyVEITH saboeg, m | saboil, zaboek,
TBIC.T./TOM LRI, o zab ) ) TOPHBIX
] 1, % T/CYT MMeC
TBIC.T./TOM - EbIpaboTo
E, M/Mec
POOMHCHKAA 2243 403 188.0 20.6 1.0 2047 769.0 50,3 1440.0
LienTpancHan 2850 474 1708 169 23 4506 3038 23,7 0959.6
um. I.M. OumMuTpoBa 3715 442 31253 212 1.2 2914 | 11180 354 10485
um. A.l. CTaxaHoBa 1224 8 447 721.0 11,9 36 763.3 7256 374 56225
M "KpacHoapmekckyrons” 21058 44 5 1313.0 15.5 8.0 16892 | 6227 33.6 B648.7

[licha BBeaeHHA y nporpamy Statistica

Knacrepusayin < Aprywl
[0 Apryust
WWaxTa 0Buwii ofem soBbiun pAsoBOTO YA, Toic.T./rog  |30b-HOCTe 40Bbl-Toro pAgo-Boro yiAA, % |06bem npou3s0-4CTea T0BAPHOM YTONEHOA NPOAYK-LMM, ToicT./rog |3

1|PoguHckan 224,3 40,28016%4 188,031797
2|LleHTpansHan 285 47,362407 170,81186
3(um. .M. OumutpoBa 371,52 44,1509851 312,253854
4] um. AT, CraxaHoea 122482 446887673 721,002869
5(M "KpacHoapmelickyrons” 2105,76 44,4309809 1313,00535

ntudp.com e»

22



single Linkage
ETOA Euclidean distances

Edit View Format Statistics Data Mining PROCEED Graphs Tools

c_1
1 gh MAd‘uanced Models * Meural Mets E'QC CFk
|i 1 % [j‘{{ﬂ = = g

= [E: Mult/Exploratory v] @1 PLS, PCA, ... | == Multi

ANOVA Monparametrics Distribution Maore ]
Fitting  Distributions 5‘ Cluster dit c3
Base s |
‘;f{f Factor Ca4
c.5
& Clustering Method: Apkyw1 in Knacrep... 7 X
0 20000 40000 60000 80000 1ES
. Linkage Dist:
Guld{ | . I: .gel istance . ) —
Jaini Cancel
K-means clusterin
@@ . E Options -
S Two-way joining
IE}' Open Data Haorizantal hierarchical tree plot
SELECT ) )
tets 5 €OF W Select variables for the analysis ? X
1 -LllaxTa | oK |
2 - Q6wmi 0bbem nobbibMK pAAOBOrD YA,
3 - 30Mb-HOCTE A0OLI-TOMD pALO-BOrD YT AA, Cancel
- OfbEM NPOM3E0-ACTEa TOBAPHOI YronNbH o 3 )
- . - 30MBHOCTE OTMPYMEH-HOM TOBAPHOIA yrod malgamation {inkage) rule:  Single Linkage ™
= Cluster Analysis: Joining (Ti 5 - CpeaHeaeficCTEYIOWES KON-B0 OHUCTLIX 3 [Bundles ]... y _ : :
7 - CpeaHEASiiCTEYIOWAS NMHAA OYMCTHEIX stance measure: Euclidean distances -
Quick  Advanced B - CpeaHe-CyToNHaA HArpyska Ha O4MCTHOE Use the "Show Sguared Euclidean distances
3 - CpeaHe-MECAYHOE NOABMME-HUE MHMK O appropriate il Euclidean distances
10 - TeMnbl NPOBEAEHWA BCKPEIBIHD LMK M N varizbles only” City-block (Manhattan) distances
[ed  Variables: - T erna nesa s koMo ek cHae oueHe i LHLEL L ] Batch processing and repo Chebychev distance metric
pre-sCresn . e res
varisbi lists and E“""H' S dl.JM{‘U‘ES&ﬂ Py~
Cir e ercent disagreement
Select Al Spread Zoom and Contimuous _ 1-Pearsonr
. warisbles. Prass
Cases {rows) e Select variables: F1 far mars

information.

[ Show appropriate variables only

23
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L

Mew analysis

O New analysis Cancel

Regression

Classffication

ﬁ Time series (rearession)
E Time series (classfication)

Select an analysis type from the
list above to start & new analysis.
To deploy models from previous
analyses, use the deployment
option.

Select variables for analysis ? s

[®] Options ~

E}' Open Data

- Tenro! NpoBeAeHns Bo<pLIBat
rTerpansHas KomnnelcHas 4

HUCNEHHOCTE TPYARLMXCA (B
8 - Liena 1t (Bes HAC), rp

Select Al Spread Zoom
Continuous inputs (predictor}:
2-14|

[ show appropriate variables only

1 - llaxTa
2 - Obuywwt ofibem gobbim pAoso
3 - Sonb-HocTe gofel-Toro pago-s

4 - Ofbem NPoM3E0-0CTEE TOBaPH! Cancel
[Bundles]...
Use the "Show
9 - CpeaHe-MeCAYHOE NOABHra-Hw ‘appropriate
iables only

10 - Temnel nposes, BCKpbLIBak
11 - VHTErNANLHAG KOMAREKCHAS (

7 x
Categor,
0K
1
Ofben Npousso-ACTEa TOBapH
S0MBHOCTD OTTPYIKEH-HOI TOB Cancel
4 [Bundles]...
PEAHE-CYTOHHEA HArPY3Ka H
3 - CpeaHe-MECRHHOE NOABHra-Hu Use the "Show
10 - TeMnbl NPOBEAEHWA BCKPLIBA appropriate
11 - MHTerpanbHan KoMnneKcHas | warisbles only”
7 _( B rouLag n ‘option to
pre-scresn
wvariable lists and
show categorical
Select All Spread Zoom Spread Zoom and continuous,
Continuous inputs {(predictor): Categorical inputs (predictor): ;‘:'[‘Z‘:ﬁim
2-19 1 information.
8 show appropriate variables only

METOZ, 2

Select variables for analysis

2 - Ofiwmit ofbem nofblm pRACED
3 - 30Mb-HOCTE AofbI-Toro pAAD-B
4 - OBbEM NPoM3BE0-ACTES TOBAPH!
5 - 30MBHOCTE OTIOYHEH-HOM TOBE
& - CpegHeOefCTEYIOWES KON-B0 1
7 - CpegHEOefCTEYIOWERA NMHMA O
3 - CpegHe-CyTOYHaA Harpyska HE
9 - CpegHe-MeCcAqHOE NOABHIE-Hi
10 - TeMnel NPoEEAEHWMA BCKPEIBEK
11 - IHTErNANKHAR KOMNNEKIHAR ¢

10 - TeMnbl NpOBEAEHHA BKPLIES
11 - MHTErpansHaA KoMNNexKcHas |
CpeaHeMe-CHYHARA NPOM3B0aH

M pEanu3oBaHHoN ToBa

- BeipaboTka ToBapHOH NpoayH
& - Minone-308aHME NPOMZE0ACTY
17 - YMCneHHOCTE TPYAAWMKCA (B
18 - Llena 1t (Bes HAC), rpH.
19 - MnaH aoferm f

Cancel
[Bundles]...

Use the "Show
Sppropriate
wanizbles anhy”
oiption to
pre-screen

Select All Spread Zoom
Continuous inputs (predictor):
1

Select All Spread Zoom
Categorical inputs (predictor):
2-19

warisble lists and
show categorical
and continuous
variables. Press
F1 fior mare
information.

e “ S 1

§ SANN - Data selection: Apyw1 in Knacrepusain

Quick  Sampling (CNN and ANS)

Sampling method

Random sampling
1© Random sample sizes:

Train (%) 0
Test (%) 13
Validation {%): 15
Seed for sampling: 1000 =

Subset vanable
() Sampling variable

BE Training sample  none
Tegting sample ~ none

B3 validation sample  none

oK
Cancel
B options

Set the test and/or
validation sample fields
to Do exclude these
samples from the
analysis

MD handling {inputs)
O Casewise

(O) Mean substitution

HET  Case selection

&  Case weights
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E§ SANN - Results: Spreadsheet]

Active neural networks

Net. ID  Net. name Algorithm
3 SOFM 82 Kohonen 1000
B Select"Deselect active networks BE Delete networks

Predictions (Kohonen) |G|aph5 | Kohonen graph I Custom predictions I

5
Predictions spreadsheet i WaTE SR
Include: Bl Save ¥
[ Inputs i Data statistics —
(] Winning neuron position Single predictions
I8 Winning neuron activation Datacase: 1 E E Options ~
[ Variables Sample
il Activations B Tran
il Fredictions 99 Activations OTes
[ Validation
@ Frequencies i Frequency
1]
0
one
#§ SANN - Results: Spreadsheet] ? X
Active neural networks
Met. ID  Net. name Algorithm
3 SOFM 8-2 Kohonen 1000
Select'\Deselect active networks EE Delete networks

Predictions {Kohonen) I Graphs  Kohonen graph | Custom predictions

+ 4
+ o 4
* +
+ o + o et +
+ +
N
.
W2 Kohonen BB Kohonen Select Al Clear

Summary

Save ¥

Cancel

E Options -

Sample

@ Train

(] Test

([ Validation

Kohonen graph

ﬁ SANN - Custom Neural Metwork: Spreadsheet1

? X
Active neural networks
Met. D Met. name Algorithm
2 SOFM B-6 Kohanen 1000
Quick (Kohonen) | Kohonen Training I Initialization | Real time training graph |
=
Dimensions Irain
Topological height: 2 E Go to results
Topalogical width: 3 E Save networks ¥

[l Data statistics

Summary
Cancel
B optons  ~
24 SANN - Results: Spreadsheet] 7 X
Active neural networks

Met.ID  MNet.name Algorithm

4 SOFM 86 Kohanen 1000

e Select'\Deselect active networks [z Delete networks

Predictions (Knhoneﬂ]l Graphs  Kohonen graph |Cu5tnm predictions

o
L * ++
+ +
+ + o+
. +
+
* + * +
+
+
L'j Kohonen B  Kohonen Select Al Clear

Summary
Save -
Cancel

E Options +
Sample

@ Train

([ Test

([ Validation

128 SANN - Results: Spreadsheet] ? X

Active neural networks

Net. D Met. name
2 SOFM 86

Algorithm
Kohenen 1000

el Select\Deselect active networks el Delste netwarks

Predictions (Kohonen) | Graphs ~ Kohonen graph | Custom predictions

Summary
Save -
+ Lt
* + + * + Cancel
’ + [®] options =
Sample
8 Train
. * [ Test
+ +
. SIS + + ([ Validation
+ +
I o
!’ Kohonen BB Kohonen Select All Clear o
one
ﬁ SANN - Results: Spreadshest] ? *
Active neural networks
MNet. 1D Met. name Algorithm
M 8-15 Kohanen 1000
[ZE Select\Deselect active networks [ZE Delete networks

Predictions {Kchonen}l Graphs  Kohonen graph |Cu5tom predictions

-
+ + * + oy * +
-

-
-
-

+ + + + + * +
+ +

% Kohonen BB Kohonen Select Al Clear

B Summary
Save -
Cancel

[® Options +
Sample
@ Train
[ Test
() Validation
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B Kohonen
Kohonen graph —Select All

[= |[@][=]
- : - 7 Kohonen spreadsheet for selected cells (Apkyw in neuro =
(55 SANN - Results: Apeyw! in neuro ? X Mumber nfzelected cases: 22, Number ;:f gicted cells: %
Active neural networks i€ |Case SEI’TIp|ESZ Train

Met 1D Net.name Mgorithm R |[name Neuron location | Meuron ID | Activation | 1 | X2 | X3 | X4 |

1 SOFM 86 Kohonen 1000 €1 | (2. 1) 4 0525324 5500000 8600000 9300000 89,00000

1 2 .1 1 0,543065  74,00000 55000000 86,00000 93,00000

4 1, 3) 3 0846809 4700000 9800000 7400000 5500000

5 2, 3) 6 0,982716  90,00000  47.00000  98,00000  74,00000

| T 2, 2) 5 0,433032 63,00000 52000000 90,00000 47.00000

| BB Sselect\Deselect active networks &8 Delete networks 8 2. 3) B 0679896  91.00000 63,00000 £2,00000 90,00000

; 9 1, 3) 3 0,624299  71,00000 91,000000 63,00000 5200000

. Predictions (Kohonen) | Graphs ~Kohonen araph ]Custom predictions 11 1, 3) 3 0,799830 78,00000 7800000  71,00000  91,00000

: Summary 13 i1, 2) 2 0,007484 69,00000 89,00000 78,00000  78,00000

; Save ~ 14 (1, 3) 3 0,532084 70,00000 69,000000 89,00000 78,00000

i + .+ 14 2, 1) 4 0,6515056  52,00000  70,00000 69,00000 89,00000

{: - + + * + Cangcel 16 2,2) 5 0423332  67,00000 52000000 70,00000 69,00000

: = . [ Options ~ 17 2, 3) B 0416690  &7,00000  67.00000 5200000 70,00000

19 2, 1) 4 0,470843 48,00000 86,00000 &7,00000 67,00000

Sample 21 (1, 1) 1 0496103 5200000 6000000 4800000 86,00000

@ Train 22 2, 3) 6 0, 757757 85,00000 5200000 60,00000 48,00000

| . * - * O Test 23 2, 3) 6 0,641415  96,00000  85,00000, 52,00000  &0,00000

; * oo + . + [ validation 24 1, 3) 3 0. 734147  69,00000 9600000 &5,00000 52 00000

i - 25 2, 1) 4 0,432251  61,000000 £9,000000 96,00000  85,00000

i B 26 1, 1) 1 0452933 6700000 6100000 6900000 9600000

q 53 27 1,1 1 0676822 A3,00000 67,000000 61,00000 69,00000

I3 Kohoren [ Kohonen (L Select Al Clear - 28 2, 3) 6 0420322  86,00000 53,000000 67,00000  &1,00000

multiple
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KNACUDIKALIA OB’EKTIB

Kaacudikauis (zam., po3ps0 i ...¢hikayist): cuctema po3noiay MpeaIMeTiB, SBHI a00 OHITH Ha KJIACH, TPYITH TOIIO 32 CHIJIbHUMHU
O3HaKaMH, BIIACTUBOCTSIMH.

Knacugikauis — ue 6aratopiBHEBUIW, NOCAIAOBHUIW NoAiN 00CAry NOHATTA 3 METOK cucTeMaTtmaadil, NnornnMbneHHs Ta
OTPUMAHHSA HOBUX 3HAHb CTOCOBHO YSieHiB noainy. Pesynstatom knacudikauii € cuctema nianopsaakoBaHUX NOHATD:
nogifibHe NOHATTA € pOAOM, a HOBI MOHATTA € Buaamm Uboro poay, nigsugamMmu BuaiB TOLLO.

TunoBi NnocTaHOBKM 3aaa4 Knacudikauii:
3agadva igeHTuikauii, aka nonsirae y Tomy, Wob BUPISHUTN NEBHUW KOHKPETHUN 0B'EKT cepen oMy NogibHMX
(Hanpuknag, Bni3HaTK cepeq, iIHLWKWX FoAeN CBOK APYXKUHY).
1.BigHeceHHs ob'ekTa oo Toro vm iHworo knacy. Lle moxe 6yTn, Hanpuknag, 3agada poanidHaBaHHA nitep abo
NPUNHATTS PiLLEHHSA NPO HAABHICTb AedeKTy Y AesKin TEXHIYHIN aeTarni.
2. BigHeceHHs1 00'ekTa oo NeBHOro Knacy Bigobpaxkae HanTunosiwy npobremy knacudikadii, i, KOfiM roBopsiTb NpPo
poanisHaBaHHA 0bpasiB, Han4vacTile MatoTb Ha yBasi came Lo npobrnemy. Came BOHa po3rnsagacTbCsa TYT Y nepuly
yepry.

O6'exT BiOAHOCUTBLCS A0 KracTepa, SKWO BiacTaHb Big 00'cKTa A0 LeHTpa KracTtepa MeHLa 3a paaiyc
Knacrepa. AkuWo usi ymoBa He BUKOHYETbCS A9 ABOX Ta Oinblue Knacrtepis, 00'eKT € cnipHMM. HeoaHO3Ha4YHICTb
OaHOro 3aBAaHHA MOXe DyTU ycyHeHa ekcrieptoM abo aHaniTMKom.

27
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https://www.jnsm.com.ua/cgi-bin/u/book/sis.pl?Article=9638&action=show

Home 3 SANN - New Analysis/Deployment Apeyw in neuro X Select variables for analysis 7 Y

p
New analysis/Deployment
Knacte s ot | o 1-%1 1-%1 ok
X1 X2 X3 X4 X5 X6 X7 Y py Deployment New andlysis S ; - ig % - i;
(7) Deploy models from previous analyses 0 New analysis Cancel - - Cancel
5 8 93 8 59 52 53 68 4 4-x4 4-x4
2 wark fles i 5-X5 5-%5
74 55 8 93 89 59 52 53 1 - B i B o » 6-X5 6-X6 [Bundies]...
3 File name Net. ID Net. name Hiddenact.  Output act |'£ Tin st Fegresion) E}‘ ; - §? ;‘ - i? S
S Open Data - - =2 the "Show
CLCE W S S U [ T it 9-Honpicrectepy | [9-Honeprctepy | appmptae
variables onl
47 98 74 55 86 93 89 59 6 [ Clsteraniss option to
5 Select an analysis type from the FEEEIEE
90 47 98 74 55 86 93 89 list above to start & new analysis. varizble lists and
To deploy models from previous show categorical
Spread Zoom Spread Zoom Spread Foom .
52 90 47 98 74 55 86 93 6 PMMIL fie st :;ti‘llg:es use the deployment and. D;:;tlm;aus
: Categorical target Continuous inputs Categorical inputs :‘:"{Zr I_;'“Emss
63 52 90 47 98 74 55 86 3 - information,
3
91 63 52 90 47 98 74 55 [ | show appropriate variables only
710 91 63 52 90 47 98 74 2
78 71 91 63 52 90 47 98 3
78 78 71 91 63 52 90 47 . T rep— S
- SUITS: ApKyLW | In neuro {
89 78 78 71 91 63 52 90 5 ﬁ SANN - Automated Network Search (ANS): Apkyw 1 in n = e At
6 e —— Met. [0 Met. name Training perf.  Testperf.  Validation perf.  Algorithm Emor funct
69 89 78 78 71 91 63 52 1 MLP 8116 75000000 33333333 6G.6GEEGT BFGS0  CE
Met. ID Net. name Training perf.  Test perf.  Validation perf.  Algorithm Error funct. 2 MLP 896 £2 500000 13331331 21131131 BFGS 0 CE
70 69 89 78 78 71 91 63 4 1 MLP 8116 75000000  33.333333 66.6EEE67 BFGSD  CE 3 MLF 8-7-6 31,250000 33333333 0,000000 BFGS1  SOS
2 MLP896 62500000 33333333 3333333 BRGSO  CE 4 MIBRAE L UMANWIN_LAMMMAG AW BrEea
52 70 69 89 78 78 71 91 1 3 MLF 8-7-6 31,250000 33333333  0.0DDODD BFGS 1 505
4 MLP 8-4-6 100.000000  0.000000 0.000000 BFGS D CE [ZE Select'\Deselect active networks [ZE Delete networks
67 52 70 69 89 78 78 71 6 [~ MIDOANC 1 IRAAAN 97 9979399 N nnnnnn pcec 4 ~C
Build models with CHNMN Build models with ANS Build models with Subsampling
6
87 67 52 70 69 89 78 78 Guick | MLP activation functions I Weight decay | Inttialization I Predictions I Graphs I Details I Liftchats  Custom predictions |
86 87 67 52 70 69 89 78 3 Metwork types Train/Retain networks i Number of cases to predict: 7 () Clear previous predictions Summary
48 36 37 67 52 70 69 89 4 n ML.P: . - Networks to train: 20 E Colesds Tl Custom inputs i) Custom predictions S
Min. hidden units: 4 Networks to retain: 5 E Save networks ™ Cancel
1 Max. hidden units: 12 E _— # 1.Home.. 2Home.. 3Home.. 4Home. B5Home. X1 E o =
60 48 86 87 67 52 70 69 S B  Data statistics 1 6 3 g 2 g 96 plions
[CIRBF: riunetion 2 3 4 6 4 6 63 Samples
52 60 48 8 87 67 52 70 1 e 8 Sum of squares Summary 300 4 6 5 6 61 8T
4 1 1 3 1 3 7
) - = 18 Cross entropy Cancel [ Test
85 52 60 48 8 8 67 52 6 5 L . BT | 1
ptions ¥ (] Missing
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