LOJOOMBIRML BII6N03IB0 J603IALOBIB0

0.9385630d30R0), 3.33560S

6300MILIKNIG0 &II6MR™M30JH0)
STATISTICA LOLB3J0L 35bobI

300IBN3IIR0

030060 2016



QILO3OKR0

bgodmbyeno  Jlgergdo GoMmmE  Asdmoygbgds gy3zgeraob, bLowsi  Lodko®ms
30Mabmbo@gdols, gansbogoigsiool, gasbEgdobsiool, ™m3@odobsiool, Fo®dmgdol
30m39bgools  Fodmgol s bbgs  3@sJHogygmo  odmEebgdol  goefy396He-
bgoamJLgaa@o GgJbmamaogdo dgodangds 53mygbgdymo 0gml ©sIMY oL dans©
ob  Jmbsigdms  sbogroboll  GEswoogm dgomEgdmsb  g@mo,  Lowsi ol
Fo®dmowagbls 360dgbgermgob ©obsdo@ls.

geoobiogy@do LEs@ob@Gogygeo dgommegdols 9393 gLmds JoM0MSES
5353 doMgdyaos domgdo@ogydo dmwpgagdols sagds5d0, GmIagdoz ©sBYdbgdyabo
50056 ods my 03 ©5T39090bg ©s mgm@oya  Jobob®gdgdby. (dspsmomsw,
Lbodgdbo  odmzogdyangds  [Oxgogos,  3geopgdl  aoshboso  beo@doayg@o
aobofogmgds s 69300 Lbgs).

bgodmJlgaa@o  doamdgdo msgolygsmos IJmgmyg@o  dgboyoggdoliogsh.
ol gOmbso@oe  godmoygbgds  Gmym®i  [Oxgogo, sSbggg Goygmo  s@OsFOGog0
©5dM 30 oY gdgdol  EAML.  goblogym@gdomn  Loob@gdglbms  bgodmJlganydo
A9dbmemaogdols 3odmYygbgds, OIQTEN 9(36mdos 35M5d9BM gL Dol
©5dM 30 oy gds.  yoMs  5dols, bgodmlgangdl  goshbosom  dgBow  bogogny@o
ngolgods, @mdgamoi  Fo@dmowygbl  mgomlifsgmgdsl.  Lfsgangdol  3OmEgoy®s
Jgagds  Loboglymo  fmbgdols  @gaymodgdsdo, @oms  dow{gyeo  ogml
3mdoggdol g9b6J300l dJobodobszos.

bgodmJbgegdo 3Omydsdymo 3Omeyddo STATISTICA Neural Networks (SNN)
Fomdmoagbls bgodmbyemo Jlgengdols dmwgemgdol dgJdbols s sbognobols ddgnsgd
©s LY@og Lodygomgdsl. bgodmJlgamol sggdolomgols Lokodms dgodbgl (3g3ens0gdo
(@ogbgomo o6 bmdobogy®o), @mdangdoi  ImJdgogdgb  Igogabyg. 3OMa@sdsTo
omgo@olfobgdyamos  dgdogogro o  aodmdsgogmo  (33@ogdo.  (33E0o©gdo S0l
@0 Lobol:  ©odmgoegdygemo  (308mdogomo  (33a0egon) s  ©8dmMY3009dge00
(‘dgdogoeo (33e0o09d0), AMIgdoi 35dm094gbgdosh Jlgerols glol§sgansc.

SOLYOMAL 5209039,  39AJFMM0S@YA0  (33e0o©gdo, MM gdoi  dgo3o396
doga Goibggdl ob BgdLHg® 360dgbgermdgdls s d0gs9mgbgdosh sdoxngdge

(3o gdol  35BgAamA0sl.  3o@gamdosmy@o  3gersol  Godoy@  dospsmomnls
Fomdmaagbls Ljgbo m@o 360dgbganmdbdomn (353GMb0m0 ©s WIOMMb0:0).

30maM5dsdo  dgodengds  aodmgoggbme  sdmEsbol  sdmblbols  m@o
0blB®YIgbBo:  aosVyzgdol  mbEsdo (Intelligent Problem Solver) s Jlgemols
30bLAOYJBm@o (Custom Network Designet). sdmEsbols sdmboblbgems gosfygg@ol
obEodl  Liodgds oo ©OmM (OMdgebsi ol sdol  godgoe  094gbgol),
2obloggm@gdom  asbbmdogngdol dgdio®gdol  wAML.  Jlgemol  3mblE®YJBm@ol
doogo®o mgolgds ol s@ol, Gmd dolbo Lsdygoggdom Jglsdengdganos bgo@mbyeno
JLganol oggds Fobslifo® migdygmo 3oMsdgB@gdom: Jlgamol Godo (Fm3mamayos,
>0J039dB9®s), oGm0 IO ggdol Homegbmds s Lbge.

bgodmJlgeol  spgdodo  dmbofoang  Sdmbos@bggo  (mdogd@gdo,  Lobggdo,
dmgangbgdo) m@o Lobobos: Lobfogmm s Fgb@ycdo (bogmbd®mam). Lolfsganm
sdmbomdhggol ©s3300M398900 aodmoygbgdosb Jugerol Lfsgangdolomgol. FglEodgdols
odmbos®bhggzol 3300390900 oG  25dm0ygbgdosh Jlgaols Lfsgergdol 3Gm3gLdo,
olobo 25dmoygbgdosh Lfsgangdols dgdwymd Jlgerols Lodmensm dgxsbgdolsmgol.

9.942905690830¢0, 9.996bos  Bgommdugwmemo GHgdbmemaogdo. 3Gsgd@olmwo



LYogangdols  3Gm@Eglbol  5g@Bmds@y®o  sdmeggds brgds  d5Tdob, @m@3S

Jugamo  yggans  opomoml  ©oodydoggdl  dJmgdymo  Lfsgangdol  3mdoangdols
2omgo@olfobgdom. sdol dgdwge dglodengdgaros dmzgdgeo bgodmbyemo Jlgaols
3odmygbgds bgdoldogdo Loboli sbogno dgdsgogo dmbszgdgdol sdydsggdolsmgol.

305]B0ggo Lsd9Tom 1

0006583RA(M3I  6I0HMILINR IGO0 30(MIGOFIR(O 3AH(MIRIIBSOL  STATISTICA
Neural Networks (SNN) 35G6(35 ®33@IL0IRN0 S60R0VBOL 535K 0MDBA.

30maA5dobmsb dgdombols 3OMEgEYGs bmysps dgygds dgdwgao dox gdologsb

doxo 1. Neural Networksts bEs®H@® 3@ma®sdol goiEbmds.
STATISTICA Neural Networksd®mg®msdols gsdmlbsdobgdemo  hog@godmmo
STATISTICA 7 Lol gds o Statistics dgboygdo dmgbodbmo dddsbgds Neural Networks.

Statistics Graphs Tools Data Window H

) Resume... Ctrl+R

I EEE ByGroup Analysis

| Eon Basic Statistics/Tables
M Multiple Regression
Y aNOvA
il Monparametrics
[f¢ Distribution Fitting
l? Advanced Linear/Monlinear Models 3
K Multivariate Exploratory Techniques *
Industrial Statistics & Six Sigma *
m Power Analysis :
| Neural Networks _____________|j
T= Data-Mining vl
5 QC Data Mining & Root Cause Analysis * i
T‘:?gf Text & Document Mining, Web Crawling *

Statistics of Block Data vl

F9 STATISTICA Visual Basic

24 Probability Calculator o

930069 godmeols STATISTICA Neural Networks(SNN) 3&ma@sdol  LobBod@m
RQobxo®s, OmIganlsi oJgl dgdogao Lobg:
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35, STATISTICA Neural Networks (SNNJ): Spreadsheetl [
Selected inputsoutputs Wariable types
Cuick lAdvanced Netwolksx’Ensembles]
0K

Problem type

* Regression
" Classific:ation
" Time Series

Select analysiz:

ﬂ Cusztom Mebwark Designer

Creates and tests neural networks. for

Cancel
E Options =

" Cluster Analysis Mo dats st currenthy

data analysis and predictions. It ! . f
exists; this option not

designs 3 number of networks to

. solve the problem. available.
@ Wariables |
Specify the subset variable codes:
u Used for training
u For estimating selection ermor
I For ranking slternative models
B Cazes will be excluded from the above

= OpenData

SELECT
[LHEES | D |

[ Issue message if missing cazes are found

gobyx®@ols Problem type Bo@bhmdo dgagodanos dgzodhomo  sbsgnobols Lbgssolbgs
®odo: Regression (@g9a®gbos), Classification (geosloggogsos), Time Series (wdmomo
IV 3M03980) wo Cluster Analysis (geooli@gdygao osbogrobo). dggo@homm Gmdganody
domgobo, dopsmoms© @ga@glos.

Select analysis ggendo dggodhomm sbognobols 0blE®Ydgb@o Intelligent Problem
Solver  (goo(yggdol  ®LEs@o) o6  Custom  Network  Designet  (JLgeools
3MbLAOYJBHM@0). ©sdFygdo Imdbdo@gdaolomgols Mg3mdgbodgdyamos  dgo@hgls
2o05(943900L  mbEsGo, bmem  asdmaoemo  dmdbds@gdmolomgols —  Jlgaools

30bLA®YJBm@o. dggo@bomm yoesfyzgdol mbEs@o.
Advanced (©s353gd0m0) Bobodmols ho®mgol dgdwge
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5. STATISTICA Neural Networks (SNN): Di&it

Selected inputs/outputs Wariable types

Quick  Advanced Networks.-"EnsembIes]

Select analysis:

@ ‘Wariable types |

@ Input-Output variables |

Bt Custom Metwork Desigres

Specify the subszet variable codes:

r r
r r
r r

=l Create Mew Ensemble
[ Fiun Esisting Modsl
#[] Feature Selection

Code Generator
Fietrain Metwork

r Network Set Editor
Train: Used for training Madel E ditar

Selection: For estimating selection enror N
Test: For ranking alternative models Cr =sts newrsl netwarks for
dal ahysis and pradictions. It

a number of networks to

Ignore: Cases will be excluded from the ey
solve the problem.

above.

™ Issue message if missing cases are found

W' Mazximum data size, in MB: |30 @

Cancel
[® oOptions ~

Mo data set currenthy
exists; this option not

available.

E? Open Data

SELECT
[

aK I

E-¥1

‘dgloden gdgaos

5353 Jo000 0bLEBHOYIgbR gdols

2odmygbgds,

2obbmdoangdols dgdiomgds, jmol 2g9bg@s@m@o s Lbgs.

00 2 dmbs(3999d0L Bsomols hos@go@mgs.

09 Jmbsi3gdms googno asblbogro 5@ s>@ol, dodob STATISTICA 7 Lol gdols
gobxo®msdo gogblbsm dgboy File + Oupen Examples. g3056%9 ao8mbygar  Oupen
STATISTICA Data File 9sbxodsdo gogbliboon Datasets LoJs@ompg s dgbodsdolo

goo@ols slobgangdoby wogsl o3ybmm (Click).
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Data: Spreadsheetl® (5v by 14c) EI@
1 2 3 4 5 j
X ¥ factor 1 | factor 2 Z
1(33.75958] 402234 m [ 1357.,921
2| B67,40318 5343791 m [ 3601.639
3| 84,7438 4,086428 m d -0,45068
4] 95,62904 5316935 = [ 148.8916
5| 84,3379 1412091 = [ 98,31806
B| 33,91217 2,569658 m [ g7 4407
7| 2444533 1412091 = d 0,061378
g 90,99399 7047945 m d 0,076018
9| 83,3491 1057772 = [ 93,15478
10) 71,79174 | 55 54979 s d -0,08583
11193.82306 0 72,1305 m d -0,39306
12| 97 ,56157 86,84347 m [ 8472709
13|168.64742  21,05167 m d 0,073404
141 4904935 76,18641 m d 0,234397
Ikl f

doxo 3. 3geogdol dmboTdgbo.

5dolomgol 30ma®sdols LolGs®@m gobxomsdo Click Variables mogs3by o
930069  asdmlyen  Select input(independent), outp(dependent) and Selector vaeiables
dmgbodbmm  dgdogogmo  (0odmy3ogdyern), godmdsgogo  (sdm3ogdyen) s
©odox 9B gdgEo 33mogdo. Continuous outputs (9Fyggdo aodmdsgsgo) ggendo hggb
dgdmbgggsdo, 9bos dmgbodbmm Z gerswo. Continuous inputs (9Fgggdo dgdsgso)

39 do — X o Y gerowgdo. Categorical inputs (‘dgdogoeo as5@gam@osmy@o) g9e o,
hggbo  odmobowsb  asdmdpobomyg, Factor 1 s Factor 2. Subset variable

(J39L03BSgE ggooE ©oymMad) o [FoMImoagbls osyEomgdgenl. 0po aobigmgbogos
0d  @3geogdoll  Jmbobodbop, @mdangdoi  dgooggh gmgdl  dmbsigdgdols
slogmgom Lolifogmm s Agldy® bod@sgemggdow. sbogobol golsp®dgm goemsw
Click OK @mogns3bg.
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Select input (independent), output (dependent) and selector variables

D
1-= 11 oK |
e 2
FHactor 1 Hactor 1
4-factor 2 4-factor 2 e
5.z 5z
Use the "Show
appropriate
wariables onby™
option to
pre-scresn
and col ous
wariables. Press
Spread | Zoaom | Spread | Zoom | Spread | Zoam | Spread | Zoom F1 for more

information.

Continuous Dutputs: Continuous Inputs: Categarical Inputs: Subszet variable:

|5 12 |34 |

I” Show appropriate variables only

=

doxo 4. sbogmobol boby@dmogmdol ©s Jlgmol Gommgbmdol ©oggbgds.

30096900  LoLEASOFM  Gobxo®odo o Jgamosg OK. g305b%g odmeols
Intelligent Problem Solver ¢sbyxs@s,

£z, Intelligent Problem Sclver: Spreadsheetl ﬁ

Dependent. =

Independent; «-factor 2

Huick, l Retain ] Types ] Complesity ] MLP ] Feedback ]

oK
Dptimizatior time Specify how long the Cancel

o b anzhysis should taks.

' Networks tested: [100 @ You can give sither the E Ogtions

" Hours/minutes: |EI |5 time zllowsd, or the

number of networks to
Metwoarks retained: |5 @

be created. ASSIEH
[ Form an ensemble from retained networks

oases  2ampling

[v Select a subset of independent variables

Logoi Bogdmme Quick hsbsdmo. Networks tested o Networks retained ggengddo

oboaobol  Godosb o sdMobosb  Aodmdobo®g  hoglgdme  dgbsdsdolio
dbodgbgeomdgdo (100 s 5).

doxo 5. Jugemol Godol Yg@hggoe.

hoghmme Types hobstimo s Network types to test ggendo dmgbodbmm  Jlgaools
ob Jlgmgdols Godgdo: linear(§®ogogo), PNN or GRNN (sandsmyg@do bgodmJlgeo o6
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25bbmysmgdymo  Ggadgboygemo bgodmlgaro), Radial basis function (Gsposeny@-
dobobygdo g9bjios),  Three layer perceptron (Lsdd@osbo @gadglos), Four layer
perceptron (mmbd@osbo Ggydglos). dgdwgy OK.

iz, Intelligent Problem Solver: Spreadsheetl ﬁ

Dependent: =z

Independent; =-factor 2

Quick] Retain  Types lEUmpIe:-:it_l,l] MLP l Feedback]

oK
Metwork, twpes to test Cancel
[ Linear
Qipti -
[~ PMM or GRNM M
[ Radial basis function ReAEl S ampling

W Three layer perceptron
W Four layer perceptran

3@5b0g0gs300lL  33m(35698do  JoMomspa  odm0ggbgdosh  d@sgom dGosbo
3901933 Mm™mbgdo, Goos@y®-dsboliyg@o Gubjios, sdsmyg®o bgommJlgao(PNN)
s FOgogo Jlgao. sdsbmsb dgdsgsgo dmbsi3gdgdo 9bws oyml Goibgomo s s@o
beadobogoa@o.

@g30gbools  Sdm(35698T0  doGomose  godmoygbgdosh  dBsgom d@osbo
3901933 mmbgdo, Aoosy@-dsboliy®o B9bdios, 3obbmaswmgdygamo @ga®gloyano
bgodmJbgeo (GRNN) ©s {@go0g0 Jugano.

OOM000 d§ g@0g900L Sbsgnobols doM0mM>WO dobsbos demdsgogno
db0dgbgemdgdoll  3OMabmbodgds. @mam®i  [glbo, 30mabmbodgdowo  (3gemo©o
@oigbgomo  360dgbgermdobss,  sdo@md  @@momo  3F3Mog0L  3@Mabmbodgds
Foddmoway bl dga®glools 3gddm dgdmbgggol. dog@sd STATISTICA 7 LoLEgdsdo gl
Jgbeywgs 5@ sM0l aomgogolifobgdyemo s sd0@md dglodergdgamos bemdobsgny@o
(569  bogamobogogszoydo)  émomo 37300308 3Omabmbodgdex. ofgwob
3odmdobody, eOmomo 3F3M030L 3OMbmboMgdols sdmzobsTo 25dmoygbgds yggems
G030l  bgodmlgemo  (odm@Eobosb  aodmdwobodg  Jlgemol  Bodo b
dogboag gdmogl @ga®gbosl ob geoslbogogsoiosl).

32d5LHIO0bS300l  SINE5640T0  JoMomoo  godmoygbgdosh  3m3mbgbols
Jugeo s d@sgomd@Mosbo  bgodmbymo  Jlgangdo.  JLgerol  Fodol  dmbodgbols
‘dgd gy OK.

9.942905690830¢0, 9.996bos  Bgommdugwmemo GHgdbmemaogdo. 3Gsgd@olmwo



d0x0 6. Jigeol Lfsgengdol 3@m3gEY®..

JLgeols Bodols dg@bggol dgdeagy 93@obdg xg® godmwol Lfsgengdols 3GME Y@l
gobxoms o Igdwgy dgogagdols  Results (Run Models) ggobyodos,

Results (Run Models): Spreadsheet1

Index | Prafile | Train Perf. | Select Perf. | Test Perf. | Train Ermrar | 5 ok

1 MLP 3:3-5-1:1 0.050195 0.832404 3567183 0017138 1}

2 MLP 3:3-8-5-1:1 0.045560 0743112 3572800 0.015502 1} Cancel

3 MLP 4:4-1-1-1:1 0.033634 0.463559 2258364 0.014867 0

4 MLF 4:4-3-1:1 0034469 0.566623 1.410926 0.028697 a E Optiohs =

] MLP 4:4-10-4-1:1 0116080 0336631 3633354 0.0401 26 ]
Click OKto retain the
cument networks, and
retum to the startup pansl.

£ % | Use the options available

on the startup pansl to
sawe, edit, or retrain
networkis, generate C or
5B code, or apply the
networks to uzer-defined
input walues.

Quick ]Advanced] Predictions] Hesiduals] Plots ] Sensitivity] D escriptive Statistics]

todels summary

Subzets uzed to generate results

* Overal Cwerall generates results for any

casze not excluded by MO Deletion

il Predictions

Al [separately]

or Case Selection. Al (zeparately)

@E Select models

Frem - R —
B Sensiviy analpsis | | ¢ Test e, Tostan gnared o MD Deletion
[l Descriptive statistics £ lgnored Ay i ;Z:MSE
substition
ooz 30ma@odol  a0dmodgl  Loyggmgbe  Jlgengdo,  GmIg@ms  dbodgbganmgsb
dohggbgdemgdls Tomdmopagbgb: Profile(Jlgarols @odo), TrainPerformance(l§sgengdols
989JH0obmods),  Select.  Perf.  (dg@bggol  g89d®osbmds),  TestPerf. (§gLdodgdols
989JH0o6mds),  Train - Error(L{sgengool  3omdygegds),  SelectError  (dg@bggols
3emdogngds), TestError (gb@Go®gdol omdogngds).
Profile Ugg®do (omdmpagboeos:  Jlgeols  @odo, ®mdgmoz s gdogmos

6g00mJlgaol Fm3mamaoom o6y Jlgeol gensbom, G®Igenlbsi ol doggnmgbgds
(dogogomow,  MLP-39aLg3@®mbo, dgdogogmo  ©s  godmdsgogno  (33e0s@gdols
AomEgbmds, Fo@yeo dHggool GomEgbmds s mommgyao dBol  gangdgb@gdols
AomEgbmdy).

Jomgdya 998900056 hobl, GmI Jlgamols godyeo G0l gangdgb@ gdols
oM gbmdol 2obOom, 0bOEgds Ygogaol LobylEg. 9bos og3wbodbmm, @mI
yggeos dmgenls oJgl dgbodemgdenmds ymgger sbogn ©s533003900bg 2obobmysmmls
d930-

dox0 7. bgodmbymo Jlgarol Jg@hggoe.

Click Select models (3m@gerols dmbodgbs) @omsiby s 930569 aodmliygen
gb®oedo Imgbodbmm 89-3 Jlgao, Goash ol aoshbos yggamsbyg godao dgogao.
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10

ﬂ Select Networks and/or Ensembles: Spreadsheet1

Select Models ] Optiokz ]

Index | Profile Train Perf. Select Perf. | Test Perf. Train Ermar
1 MLP 3:3-5-1:1 0.050195 0.392404 3567183 0.07133 Cancel
2 MLP 3:3-8-511 0743112 3.572800 0.015502
_ MLP 4:4-1-1-1:1 [0 3 0.4 ) i Select all
4 MLP 4:4-3-1:1 0.566623 1.410926 0.028637
5 MLP 4:4-10-4-1:1 0116080 0.33663 3.633354 0.040125
If there are sewveral
models with contiguows
indices, you may
specify them as a
< > range; &.g. 2-4 means
models with indices 2,
|3 3 and 4. To zelect all

listed models type: =,

9990 Click OK.

B Results (Run Models): Spreadsheet1

Index | Profile | Train Perf. | Select Perf. | Test Perf. Train Errar | 5 ak.

3 MLP 4:4-1-1-1:1 0039634 465559 2 258954 0014657 ]
Cancel
B oOptons  +

Click 0K to retain the
cument networks, and
returm to the startup panel.

£ > Use the options awailable
on the startup panel to
sawe, adit, or retrain

Buick ] Advanced ] Predictions ] Residuals ] Plots ] Sensitivity | Descriptive Statistics ] networks, generate G or
S%H code, or apply the
— Subsets used to generate results networks to user-defined
Models summary | input walues.
" Oweral Owerall generates resufts for any
Lo caze not excluded by MO Deletion Select models
fif Predictions | Al [separately] or Case Selection. Al (zeparately) BE =
‘B . generates results for the training, €
it} Fesiduals | Training selection, test and ignored cases 2 Select cases
= " Selection separately, and is equivalent to
L . requesting each of the Training, 3
i Sensitivity analwsis | " Test Selection, Tast and Ignored options WD Deletion
- - ~ separately in tum. (¢ Cazewmize
m Descriptive statistics | Ignored
™ Mean
substitution

ggagdols Results(Run Models) gsobxos@ols Quick hobodndo Click Descriptive
statistics(s@(gMomo  LEs@obBogs)-ob  @omsibg.  g3@sbbg  aodmeols  @ga@glools
dgaemdgdbol  gbMogao,
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11

Regression (3 (Spreadsheet1)
z.3
Data Mean 989 065

Data S.0. | 2252350 1
Error Mean -4 146 B e
Errar S.0. 201133 e
Abs E. Mean | 155530 e e
S 0. Ratio =E
Correlation 05959 _—.

oo (omdmeygbogros Data Mean (3mbsigdgdols Lodygsam Lowowg), Data S.D.
(Imbo3gdgd0L  Lodygoemm  3300@sG o aosb@s),  Error  Mean(3®mybmbols
Lbodgogoe  3emdogngds),  Error  S.D.3Gmgbmbols  omdoangdols  Ladysenm
33o0O5R o asesob®s), Abs. E. Mean (30mybmbol  Lsdygsamm  sobmeyd o
gemdogngds),  S.D.Ratio  (3Gmabmbols  Lsdygsmm  ggo0Gs@ gm0 aopsb@ols
Gemdogagdol  Bodomds  IJmbozgdgdol  Lodygogm  ggo@s@ya  assb®slbmsb),
Correlation  (gm@gensigools  360dgbgemds @goemy®  ©s  30mabmbodgdsw
d609gbganmdgdls dm@ols).

S.D.Ratio  {o®dmo@agbls  gOm-gam  gggemsobg  9u®m  3bodgbgenmgeb s
2odmygbgdse  dohggbgdganl. dolo 360dgbgermds [0;1] ©0835bmbTdo o@Egagds o
©5dM3ogdyos  ymggeo  dbodgbgammdbols  mdoggdsby  (b0dsbbgy 0@  s@ols
©05dM 30 goyeo). sdosbmsb ol Logdome dadbmdos®gs sdmgo®wbgdols dods@m.

99300090 2odmygegdgbols  dgogao  hodmysgodws  ao®y399eo  (gbo,
Omd@ols  msbobds  my S.D.Ratio < 0,2 Lowowgbg, 85dob  omgegds, ©®m3
bgo@mJbgeo  dg@hgymos  gotdgo. oy S.D.Ratio 360dgbgemds  dmmoglgdygmos
[0,2:0,4] ©00535bmbJo, dodob 00 g oo, ™3 Jbgeo ‘dg@bgyenos
o5 3dogmgzomgdemop, bmem @m@s S.D.Ratio > 04 Lowowgbg, 35906 Jlgemo
3o sMol dg@mbgyano.

Jomgdya  dgogygdosb hobl,@mmd 39-3 Jlgaol LEosbps@@ymo asob®ds
(S.D.Ratio) 0,088 @meos. g.0. Jlgeo go®as® s@ols dg@bhgyeo.

bgodmJligeols dg@bggols gOm-gdo 3609gbgarmgsb dgmmel Jo@mdmswygbls @eb-
399m§3gd0L Igmmo, Lopsi godmoyggbgds BagbBygco sdmbs@bhggo. BHabHy®o sdmbsdhggom

dJopgdyao  ggaol LobybEg odwgds Lolfogmm sdmbo®dhgzom  dowgdyamo dgogaol
LobylGgl. o9 BgbHYOo  dmbsdhggo  odgnggs @osbamgdom  0gogg gy, @obsg

Lolfogenm s3mbodbggo, 35Tdob omgangds, M Jmgads yoos@s 3O®ML—d9dm§dgdos.

0y dgogagdols Results(Run Models) g3obx@ols Subets used to generale resultsc
(dgmbggol dgwgagool asodmygsbs)-ol ggendo Overall (Legewo) ®3iGool dogog@oe
hogBmogo All (separately) (yggers o gg) ®3osl, 350b gl Jmggi9dl Lodygengdsls

dogowmm  gb®ogno, Lopsi dg@bggol Igogagdo  g3zges dJmegeobsmgol (30039
>0l [o@dmy gbogno.
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Regression (1-5 ) (Spreadshest)

z.1 z2 | z3 | z4 | z5 I
Data Mean | D50 0E8l DB3 D3 U8Y JEE 833,968 589,968
Data 5.0 2282 389 2252399 2282 389 2282399 2282 3890

Errar Mean 21598 26533 4146 78328 -32846 0
Errar 5.0. 285,010 256302 201133 280211 2958920
Abs E Mean | 201060 166,186 155530 254778 2427450
=.0. Ratio 0,124 0,112 0,035 0123 01308
Carrelation 0,992 0,954 0,996 0,992 0992 8

L | ]

MmO 3bGomowsb hsbl S.D.Ratio Lowowyg gggers o3 dmpgaolomgol momJdols
9ONbo0Mos s bogargdos 0,2 Lowowgby.

Lofgobo  dmbsozgdgdol wogmags  Lolifsganm o  Fgb@yd  Loddsgerggdow
bo®3ogerogds  Imbs39dgdol @ogmom  go® 33990 3OMIMAB00M.  FSQSEOM SO,
Lobfogeom  odmbodbgzo — 2/3, bogom  Ggbeygodo — V3. gobydgdol 3@obiosom
053300398960 04mggs bod Jggloddsgange 2 : 1 : 1 dggo@dgbom. osbig dogomomsw,
09 235J3L 50 Lobfoganm ©sgg00390s, 35dob 25 0dbgds Logmb@®menm s dgdwogyo
25 — Lo gLRm.

05330039005 3M55030L sboggdom hog@mme Asbs®m Plots (adsgogo) . ©o
X —axis (0gmdbg)-ol ggewdo dggsdbomo  Predicted(30mabmbocgds),  bmeoem Y-
axis(@g®@dbg) — Observed(ws3g0cggds).

Results (Run Models): Spreadsheet1

Ihdex | Prafile | Train Perf. | Select Perf. | Test Perf. | Train Eror | 3 ok

3 MLF 4:4-1-1-1:1 0039634 0.463559 2 758964 0.0714E67 a
Cancel
B ogions -

Click OKto retainthe
cument networks, and
retum to the startup panel.
< % | Usethe aptions available
on the startup panel to
=awe, edit, or retrain
Guick ] Adwvanced ] Predictions ] Residual:  Plats ] Senzitivity ] Diezcriptive Statistics ] networks, generate C or
S'WH code, or apply the
networks to user-defined

K-axis |Predicted j HH Graph i versus Y | e o,

[H Hitogiamof v | BE Select modek
Variable| J 225 Selectcases

D D eletion
* Casewise

" Mean
substitution

-axis

ogamm X s Y(agmomgbol ©sdmiogdygamgdols g@sgogo. sdobsmgols  Click GraphX
VErsus Y mogosgbyg. 930069 godmeol 0sdmjoogdbyamgdols y@sgogo

9.942905690830¢0, 9.996bos  Bgommdugwmemo GHgdbmemaogdo. 3Gsgd@olmwo



10000

13

z, Predicted w=. z, Obserwed (3 ]

o0

2000 b

Fo00 ¢

G000

5000

4000

2, Obszerved

3000 F

2000 ¢

1000

o

ats o

-1000

2000
-1000

boosboi hobl, ®m3 a®ox030 god@oydoe opgsmydom ©ggh Lm@ bobbyg. o9
9930l Jowgds dmbogmebgamo 0gm , GoEash Gmamei dgrgygdol Results(Run
Models) gobxo®sTdo hobls dg-5 Jmgeols Lfsgegdols dgaomds dgowagbl dbmenmo

0,15%.

bgodmbyao  Jlgerols

1] 000

1000

4000
3000
2, Predicted

>@JoBadHadob

000

G000

slsagdoe  dgogagdols  Results(Run

Models) obyo@msdo hoghmme Advanced hsbs®mo

B Results (Run Models): Spreadsheet1

2000

10000
oo hdodel

o 3

Index | Profile

| Train Per.

| Select Perf.

Test Perf,

3

£

E

MLF 4:4-1-1-1:1

Uszer defined caze | Ed

0033634

0463553

-
=

FResponse araph

&

Response surface |

MNetwork ilustration |

|

i

Generate spreadsheet of eigenvalues
(applicable anly if the last trained

network was a PCA)

2258964

Train Error |S ak.

0.074667

Quick  Advanced ] Predictions] Hesiduals] Flats ] Sensitivity] Dezcriptive Statistics]

% | Use the options available

1]

Cancel
[® Options

Click OKto retain the
cumment netwarks, and
retum to the startup panel.

on the startup panel to
save, edit, or retrain
networks, generate C or
5B code, or apply the
networks to user-defined
input walues.

@E Select models
3:5  Select cases

MO Deletion
* Cazewise

" Mean
substitution

s Click Network Archition(Jlgeools 5@ Jodgd@n®s)-ob @ogssby. g30sbbg asdmols

bgodmJlgaol a@sx0.

9.942905690830¢0, 9.996bos  Bgommdugwmemo GHgdbmemaogdo. 3Gsgd@olmwo
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B Network INustration: Spreadsheet1

Index | Profile Train Perf. Select Perf. Test Perf. Train Error Se

5 [MLF 441111

< >

Cancel
E Options -
@EE  Select modets

»=3  Metwork graph
P2t Al Metworks

Dizplay Lnit
activation uzing color

Input case: |1 EI

lllustration | Custom Caze

Jugeols 5J3l 3o@sdoMo aogdh g gdols  LE®EJBucds mmbo dgdsgogno (33emsom,
9oOmo  godyeo  dGom, GOedgmoi  dgoegl  gho  gangdgb@l ©>  9eOm
9O g0 9dgb@Boob  godmdsgog  dMgl. dmpgmols  sagdol  LobyLEg, HJLHoMgdl
9989JB0obmdols  TestPerf. dohggbgdemowsb  aodmdpobsdyg, 225%  Goams,  Go3
>M5bogdoGobo dgogpos.

0dobomgol, @mI Ladmmosme w©sgddgbogmn bgodmlgamol dg@hggol LolFmegdo
Results(Run Models gsbxo®sdo hog@ome Predictions fsbstmo s Click Predictions

moes3byg. 9305b%g aodmols dgogagdols b@ogno,

9.942905690830¢0, 9.996bos  Bgommdugwmemo GHgdbmemaogdo. 3Gsgd@olmwo
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Frediction (3 ) (Spreadsheet1)
z z.3
|135?,921 1652 303

F6071 639 3613,136
0491 150,875
145,892 163665
93,318 54211 B
87 441 602 561
0061 -215,899 B
0076 182,492 B
93,155 65696
10| 0086 -201,365 B
11| 0293 41302080000
12 | 5472 709 8404 222 B
13 0073 -111,661 B
023 59554 B
!__

oo dodibgbs Lgg®do Imzgdyamos Z-ol 49dds@o@o 3bodgbgermdgdo, bmaenm
dodxggbs  UggdHdo — bgodmlbganol dogd 3OMabmbodgdyao  dbodgbganmdgdo.
Omam03  gbOomowsh  hobl, domgdbymo  Jggagdo  SMo©sTs oYM BoE gdganos.

aoblogym@gdom  3yoo  dgogaos, @m@Es I 0gdyemdl  byamsb  dosbanmgdye
db0dgbgemdgdl. o3 dgdmbgggedo  @omdogrgds  Lsgdome  owos. sbggg ©oos

Gmdoggds, GmEs Z< 0,2 bopwowgbyg. GmEs 2> 100 , d5dob dgogao sbg oy olyg
535 3dogmeio@ gdganos.

dox0 8. Jugmol GgpsJ@otgds.

00|~ |30 [ | e |00 | B |

[du]

STATISTICA Neural Networks ULoslL@o®@m gobyxs®sdo hogdmme  Advanced
(05353 9b000) hobs@mo
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85, STATISTICA Neural Networks
i

Selected inputsfoutputs——————————————————— —Yariable types

Dependent: £ Continuous: ALL

Independent; = Categorical none
Subset: none

Quick  Advanced | Metwaorks/Ensembles |

i Select analyzis: ok
@ Variable types | .

@ Input-Output variables | B4 Intelligent Problem Solver Cancel |
- &t Customn Network Designer & oot

ions ¥
[g=dl Create New Enzemble LI

Specify the subset variable codes: =
T []# Run Existing Model
I Selection: I— &[] Feature Selection

™ Test Code Generator
est: I

Retrain Metwork

[T lgnore: I 5l Network Set Editor The Network Sat

) . - Editor is an
Train: Used for training todel Editor interactive editing
Selection: For estimating selection ermor = = facility and will not be
Test: For ranking alternative models Allgws you to :'E“' and edit the recorded as part of
Ignore: Cases will be excluded from the purrent netuork st YOUr MaCK SCpts.
above.

[ Issue message if missing cazes are found [E'}' Open Data |
v i ize. in MB: |
¥ Masimurn data size. in MB: |30 E SELET | & w |

CASES 3

o Select analysis ggen'do dmgbo'dbmm Network Set Editor. dgdwgy Click OK. 93@56%
aodmols  Neural Networks File Editor g3obyods.

. — .
Fhe i itor: i -
§:. Neural Network File Editor: xyz funqeia . . . ™ . - ﬂ

File Details  Metworks | Feplacement Dptionsl Advancedl

T
Standalone -
Cancel |
Index | Lock | 548 | Refs. | Profile | TrainPerf. | Select Perf. | TestF

1 Y 0 REF 1:1-17-1:1 0.235329 0511725 0.628 E Options |
2 Y 1] REF 2:2-5-1:1 0.081451 0.488562 0167
3 hd 1] REF 2:2-6-1:1 0.054089 0359543 0.039
4 A 0 REF 2:2-11-1:1 0.024333 0223021 0108
5 Y 1] REF 2:2-17-1:1 0.013z222 0188741 0126
1 | 1 | 3
Mate: I

Training: [t KN_PI

[ Lock [prevents deletion/replacement until unlocked) The Network Set

¥ fwvailable as a stand alone modsl Editor is an
interactive editing
facility and will not be
recorded as part of
YOUr Macro scripts.

Summary | Clone

hogBmme Networks hsbs@mo. 53 @osgrmyoy® gobyxs®sdo  dgodangds
0535035 0gOM”, 5dmgodhomm s ogsamsamm bbgswslbbgs bgodmmbyemo Jlgangdo
5 5blsddgngdo.

Jugenol IgbFogerols dgdwgy dgagoderos Fogdogmo  bmpoghmo dosmgsbo.
JLgenol {olodargense Neural Networks File Editor ggobyos®sdo hog@mme Advanced
hobo®mo o

9.942905690830¢0, 9.996bos  Bgommdugwmemo GHgdbmemaogdo. 3Gsgd@olmwo
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fz. Meural Network File Editor: xyz fungeia o &L e - lé]

File Details] Networks] Feplacement Options  Advanced l

Delete models
Cancel
Jain networks
& Options ~
Merge

The Network Sat
Editor is &

930569 25dmlygen  gobyxomsdo Click Delete models mogssbyg. 9300b%g asdmols
Select Networks and/or Ensembles g3obys@o.

2. Select Networks and/or Ensembles: xyz fungecia l D
Select Models

Index | Profile Train Perf. Select Perf. | Test Perf. Train Errar

1 REF 1:1-17-1:1 0.335929 0511725 0528733 0.035323 Cancel

2 REBF 2:2-5-1:1 0.081451 0488562 0167367 0.023112

3 REF 2:2-6-1:1 0.0540863 0.353043 0.033000 0.015343 Select al

4 REBF 2211111 0.024833 0.22901 0108810 0.007045

a3 REF &:217-1:1 0013222 01838741 0126741 0.003752

[ REF 2:2-6-1:1 0.054063 0.359043 0.033000 0.015343
If there are several
models with contigueous
indices, you may
specify them as a

€ | T 3 rangs; e.g. 2-4 means
models with indices 2,

|-| ;-a.nd 4. To select all

listed models hype: =,

8(*)360'36(')(-)0 {olsdengano Jlgemo ob Jlgangdo s dgdwgy Click OK.

d0x0 9. bgodmJbgeols Fgbsbgs.

. bgodmbymo Jlgargdol Igboboboe  gddyYbgbom LolEsGHM Robyxs®msdo.
hogHmme Networks/Ensembles (JLgargdo / sbLsddangdo) hsbs@mo

9.942905690830¢0, 9.996bos  Bgommdugwmemo GHgdbmemaogdo. 3Gsgd@olmwo
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-
E?‘:’ STATISTICA Neural Networks (SN
Selected inputs/outputs “ariable types
Dependent. 2 Continuous: ALL
Independent: = Categarical: naone
Subszet: riateE
Quick| Advanced  Metwarks/Enzembles |
oK
Save network file as... | E}' Open network, file |
5 ave ristwork file | Wetwork, file: [ofle loaded &I
[ Metwarks: Summary of networks | w I
I
| Index I Lack I Fefs. I Prafile I Train Perf. I Select = |
I 3 a REF 22511 0.054083 03558 |
L] 4 a REF 22-11-1:1 0.024833 D.229EE|
3 a REF 221711 ooz 01887 - |
[ T 3 |
|
Enzembles: Surnmary of ensembles | 1
|
i Indes I Lock I Profile I Train Perf. I Select Perf. I Te
I ]
E}' Open Data | I
[ T 3
W s | @ w|
L (]
e —— 5

Click Save network file as.. mognsiby. g3095b6%g aodmeol 53539 obsbgangdols Save
network file as.. gobyo®s

" — —
Save network file as... -
- W e ——
@Ov|- Desktop »
Soteeond 1 e —
Organize v New folder Q_J:: - @
AW Favorites i i}i Libraries l*
Deskto | System Folder i3
= P = |
& Downloads —
! | Recent Places elguja
B & System Folder
|
4 Libraries 3
! = ' | Computer
P& Documents ¢ b/ System Folder
b &) Music
b =) Pictures P 'Y | Network
> #% Videos L‘ System Folder
48 Computer - L neiron L
File name: v
Save as type: |snn v]
4 Hide Folders [ Save ] [ Cancel ]
IS ——

Lbowosz File name ggendo  hog(g@mm  dglobobo  googmols Lobgeo  (gooal o3l
2oxoMmmyds .SNN). dggod@bomm  gsomols dgbsbgol seaomo (dsgsmomsw, Desktop,
Local Disk (C) wo Ubgs). dgdwge Click Save mogns by

9.92995690830¢0, 9.996bos  BgommdugemEo 9dbmemaogdo. 3GMod@olzmwo
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Essbarmgdom  sbigmo  3OmEgoyg@om  bpgds  STATISTICA 7 LolbEgdsdo
bgo@mbyao Jlgangdom Lbgoslbgs Bodol sdm3obgdol gowsfyszgdo-

305]B03a0 Lsdgdom 2

BI6dGO0L 53@MIL03SG0S

(39398000 M@0 (3380 ool 936060 396J300, Gmdgan gdo(3
Fomdmeagboanbo  s@0sb 1000 360dgbgenmdgdom 0bFgdgogndo  [0,10] x [0,10].
0ggerolbdgos, @md FgaRoagdo, Lowsi dmigdygmos gybdiools 360dgbgermdgdo,
dmgdge 3350058 o 3obsfomgdyeos dgdmbgggom.

9bgs 5353Mm domgdo@Bog9®o dowgeoo, Omdgeo NJIReIE
©5dM 30 oy gdols  gybdiool 3b0dgbgamdols s ©sdMY 0 dgeo  (33E0s©gdols
d609gbganmdgdls  dm@ol.  gybjiool  g@sgogymo  godmbobyagds  Jmzgdyemos
d930 92 bobobby:

C=NwWaO®

aogblbooy  xyzfungcia.  dmbsgdms  gsoemo,  @mdgemoi  dgoygds  Lodo
Ggoolopob: XY,Z. X o Y—-©odmyio09dgeo  (33e0o09d0s, bogm  (33e0500
Z—530 300 gb7en0.
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Data: xyz fungcia® Gv by 110c) [ |[ = |[=5=]

-

1 2 3
X hd z
1.56684 2.071825| 2.38023!
1.221973 0,930952 0,250917
1.031099 2775307 4,035066
1.848694 3 446776 4.969204
2,427282 1,908399 1,603156
0.744185 1,327998 1.283903
4.036675 3.460967 3.903596
3,902029 2,973617 2,996219
3.549554 2 938368 3,101959
3.763685 4.3230584 5764265
0.282497 0.47174 -0,19777
12| 4,19236 3197317 3,298455
13] 0.891796 2.766762 4,087627
14| 0,624997 1,536103 1,759708
15| 0.785442 1.1458594 0,899066
16| 3.794871 4.010025 5122615
17)| 0,372507 2,497742  3,80923
18| 1.85062 2. 814768 3.,704226
19| 2.363822 3.1588158 4.13572
20| 4,556097 3,430906 3,583764
21| 0,80317 1.235618 1,069651
22| 5.818658 6.858928 8§,308527
23] 1.870483 2,274316) 2.61339
24| 1.740074 2. 479156 3,088275
25| 4.156881 3.09389 3.10934
26| 0,123189 0,316279 -0,42904
27| 8.858022 7122111 8,815211
28| 8.113952 449707 3,937164

29| 3.111362 1,004074 -0.54753
Sal 5 mevaa 4 annan qnqm;lll

=== e A e Y

-
(=]

-
=

NEY

Sdmsbol  sdmblbol  3aslogyg®o dowymds dpamdo@gmdl 0dsdo, @mI  3oMggem
dox by 358,900 dAsgemdomo G93m9bools Joganls. Sdgo@oo, ®md

©05dM30goYe gds sMofMmR0gos s sdoRmd ygges (Oxgogo dmwgangdo dmyg39996

"Gye" dgegal. o3 dsgomomolmgols sgogmm bgo®mJlgeny@o dmgano.
LolBo®Bm  3sbganols STATISTICA Neural Networks 2odmlbodobgoea,

dgbosb Statistics dggo@homm d&dobgds  Neural Networks. g3656%g  asdmwols
STATISTICA Neural Networks(SNN) g3sbx s®,
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r

8, STATISTICA MNeural Network%SNN]: xyz fungcia

-

S

Selected inputz/outputs

Quick l Advanced ] Metwark s/E nzemblas ]

Prablen type Select analyziz
{* Regression
" Classification
" Time Series

" Cluster dnalysiz

o]

Specify the subset variable codes:

Wariables |

[ ,7 Used for training
o ’7 For estimating selection emor
o ’7 For ranking alternative models
[ ,7 Cases will be excleded

I [ lssue message if missing cases are found

3] Intelligent Proble
Bt Custom Metwork. Desigres

Crestes and tests newrsl networks for
dsts anshysis and
designs 3 number of networks to
salve the problem.

Yariable types

predictions. It

rom the sbove

Cancel
B oOptions =

Mo dats sat currenthy
exists; this option not
availzble.

Ei?" Open Data

SELECT | S ﬂ‘

CAsts £

hoghmme  Quick hobs®mo
sdmisbol  Godo
Intelligent Problem Solver (yo00§439@0L obEs@o).

3geogdols dmbsbodbse Click Variables mognsibg o g3@0bbyg  godmlige
Bobyxo®msdo dmgbodbmm Continuous Outputs:(nFyz9do podmdsgsgmo) ggendo Z (33e0 o0,

bmgene Continuous Inputs(4§yggpo dgdsgoemo) ggendo — XY 3geopgoo. dgdwgy OK.

Logss >

Select input (independent), cutput (dependent) and selector variables

Problem type gge»do
Regression, bmeom Select analysis ggendo s8mblbol dgmmeo —

‘dggodhocmm

(B

1+ 1% 15 oK |
27 27 2
3z -z -z Cancel
Use the "Show
Sppropriste
wariables anhy”™
optien to
pre-sCcreen
and LOUS
wariables. Fress
Spread | Zoom | Spread | Zoom | Spread | Zoom | Spread | Zoom F1 fior more

information.

Continuous Outputs: Continuous [nputs; Categorical nputs: Subszet variable;

2 12 | |

[ Show appropriate variables only

o — =
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3009bgdom STATISTICA Neural Networks (SNN) 3obxs®sdo s jgeosg OK.
930069  aodmeols Intelligent Problem Solver(as@s(ygg@ol  obEs@o)-olgsbyxs@s.
JLganol Godols dglo®hggee hogBmme Types(Gosdo) hobs@mo.

=)

iz, Intelligent Problem Solver: xyz fungci
&= Hint= ] S Eas A

Dependent: 2
Independent; #-

II!uiu:k] Retain  Types lCu:umpIe:-:ity Feedback]
Ok

Metwork: types to test Cancel
[~ Linear

Opti -
[ PHM or GRMN m

¥ Fadial basis function ies sampling
I Three layer perception

[~ Four layer perceptron

_—

Amama ;3 hobl gl sdmEsbs Gmdmemmaoyg@se sberml os@ol olgm bgodemJlgery@
>0J039dBOobmsb, GmIgeoi 989dbgds Moosmy®@—dsboliyg® 539b30gdl, Sdo@ma
Network types to test ggendo hogdmme Radial basis function (Gswoseyg@o dsbolydo
396J309)-0b Mm3300.

hogthomme Quick(L{®sg0) hobsdmo,

|+ B
£z Intelligent Problem Solver: xyz fungcia _ Lé]

Dependent. £
Independent: -

Quick lHetain] T}lpes] Eomplexity] Feedback
14

Uptimization e Specify how long the Cancel

(e X anahysis should taks.
* Metwaorks tested: 100 @ You can give either the [ Options
" Hours/minutes: |IJ |5 time allowed, or the

number of networks to

ASSIGH -
BE=E oases  Sampling

Mebworks retained: |5 @

™ Farm an ensemble from retained netwarks

v Select a subset of independent variables

9.942905690830¢0, 9.996bos  Bgommdugwmemo GHgdbmemaogdo. 3Gsgd@olmwo
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Losz Optimization time  (sbsgrobols baby@danogmds) xaagn0lb Networks tested
(JLgergdol  BgbBodgds) ggedo  hogfgdmo 100, bmeonem Jugaool  Igbobobow
Networks retained (Jlgerol dgbo@bybgds) ggedo hog(gdmm @Gox®o 5 , Goms
3005353 dgobobml 5 Loyggomgbo Jugaol godosb@o. dgdggy Click OK moasjby.
930069 208mbbrgds  bgodmJlgmol  L{ogengdol  @oseormgoy®o  Training In
Progress(dodobs®gmol dglfogems) ggobyxodes.

iz. IPS Training In Progress... xyz fungcia I. ? &I

Profile Train Perf. Select Perf. | Test Perl. Train Error Select Er

1 REF 2:2-10-1:1 0021918 0041411 0065544 0005783 0.00762:

2 REF 2:2-16-1:1 0.005012 00119597 0037587 nomazz 0.0023m

3 REF 22-16-1:1 n.00zez7 0.007644 0036723 0000746 0amete

4 REF 22-16-1:1 0.003087 0.005429 0026183 0000815 0.00098;

5 REF 2:2-16-1:1 0.003021 0.003917 0022978 0000797 0.00077¢

4 1 b

Inteligent Prablerm S olver

00:00:04 ENNENRNENENRNER

Finizh | Cahcel ‘

dgobol @oliMmyagdol Vgdmgy 93056y godmbbogds Jgogagdols Results(Run Models)
(99092900) Bobxo@s.

r N
&z, Results (Run Models): xyz fungcia @
Index | Profile | Train Perf. Select Perf. | Test Perf. Train Error | 5 ak
1 RBF 2.2-5-1:1 0082098 0106805 0168737 0.021E62 0
2 RBF 2:2-10-1:1 0003233 0017613 0.028364 0.002452 0 Cancel
3 RBF 221211 0010515 0017635 0.018425 0.002774 0
4 RBF 2:2-15-1:1 0.004E5E 0.002316 0.039161 0.001229 0 [® Options =
] RBF 2:2-16-1:1 0003021 0003317 0.022373 0.000737 0
Click OK to retain the
current networks, and
return to the startup panel.
4 i} 3 Use the options available

an the startup panel to
5 — - . =ave, edit, or retrain
Quick ] Advanced ] Predictions ] Residualz ] Flats ] Sensitivity  Descriptive Statistics ] networks, generate C or

SVB code, or apply the
networks to user-defined
input values.

Summaries generated [BE Select models

[V Summary statistics

5.8
w7 g2 Select cazes

MO Deletion
* Cazewise

" Mean
substitution

ffll Descriptive statistics |

[

Click Select models (dm@gerols dmbodgbs) momssby o  g305bbg yodmbiygan
Jgegagool b®ogdo dmgbodbmm dg-5 IJmegamo, @oysb sl aoohbos gggemsby
35030 90930-
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r

85, Select Networks and/or Ensembles: wyz fungdia = = - L

Select Models | Options |

Index | Frofile | Train Perl. | Select Perl. | Test Perd. | Train Eror
1 REF 2:2-5-1:1 0082096 0106608 0188737 0.021662 Cancel
2 REBF 2:2-10-1:1 0.005293 0017613 0.0285964 0.002452
3 RBF Z:2-12-1:1 0.010515 0017695 0018425 0002774
4 REF 2:2-15-1:1 (.004E56 0005316 0039161 0001229

Select all

ER

0.003317

|f thers ars severs|
meodels with contiguous.
B indices, you may
specify them as a
| 1 T b range; e.g. 2-4 means
models with indices 2,
IE 3 and 4. To select all
listed modsls typs: =

‘dgdwgy OK.
- - e . - T "R | ™
EEg: Results (Run Models): xyz fungcia r — -— u
Index | Prafile | Train Perf. | Select Perf. | Teszt Perf. | Train Errar | 5 aK

5 REBF 2:2-16-1:1 0.003021 0.003317 0022378 0.000737 a

Cancel |
[®  oOptions - |

Click OK to retain the
I current networks, and
retumn to the startup panel.
4 | 1 | 3 Use the options available
on the startup panel to
zave, edit, or retrain
Cluick | Advanced | Fredictions | Residualz | Plats | Sengitivity Descriptive Statistics | networks, generate C or
SVB code, or apphy the
M Descriptive statistics | networks to ussrdefined
= input valess,

Surmaries generated Select models
' g |

W Summary statistics 5

) ) Select cazes
[¥ Confusion matris =

WD Deletion
% Casewize

 Mean
substitution

053300390900 2553030l sbspgdoe Bog@mme hsbs@m Plots (y@sg030)
X —axis (@g®mdbg)-olb ggedo Yggodbomm  Predicted (o33008905),  bognm
axis(@g@dbg) — Observed (36:mabmbodgds).

QS
Y-
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r - W .
£z, Results (Run Medels): xyz funqgcia @
-
Idex | Frofile | Train Perf. Select Perf. | Test Perf. Train Error | 3 Ok
5 REF 2:2-16-1:1 0.003021 0.0039317 0.02z978 0.000797 0

Cancel

B options -

Click OK to retain the
cument networks, and
return to the startup panel.
4 [ [T o 3 Use the options available
on the startup panel to
save, adit, or retrain
Quick. ] Advanced ] Predictions l Fesidualz  Plots ] Senaitivity ] Descriptive Statistics ] networks, generate G or
SVE code, or apply the

I

Heawis |F'redicled ﬂ @ Graph velsusY| ;e;l:;c.:.‘:u:?semermﬁ
he-r R (O bzerved H  Histogram of ¥ | EE Select modek:

B8 seectroce |
Yariable [ =l

E:.s Select cases

MO Deletion
* Cazewise

" Mean
substitution

53200 X s Y 3geomgdol 0sdmgoegdagemmgdol a®sg00. sdobomgol
Click GraphX versus Y moasibyg. 93006%g godmmol @sdmoogdyegdols g@sgo o,

Z, Prediciedys. Z, Oisened (5 )

Z, Obeemed

I'.'M eﬂ - () (=] k2 - o (=4

Kiodal

-8 -;5 -Ii -2 a 2‘ 1‘- EI- é 1::l 1‘2 1‘1- 1;5- 1:3 mo, 5
Z, Predicied
boosabsi hobl, M3 a®ox3030 Rod@oydoe opgomy®om ©ggh LTm® bobbg. oI
g0l dowgds dmbognmebgamo ogm, Goash Gmama dgogygdols Results(Run
Models) ¢obxo®s@o  hobl  89-5 dmpgemol  Lfsgangdol  omdogngds  dgowagbls
dbmeremo 0,08%.
909900l Results(Run Models) gsbxo@ols Quick hsbs@ndo Click Descriptive
statistics (s@{g@omo  LAs@obBogs)-ob  @omsgbg.  g3@0sbbg  asdmwol  @ga@glools
dgmdgdol  3bGoano,
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Regression (5 ) (xyz fungcia)

2.5
Data Mean | 1,55409?!
Data S.D. 3417326
Error Mean -0.001730
Error 5.0. 0.040803

Abs E. Mean | 0014707
3.D. Ratio 0.,011940
Correlation 0,999432

dJomgdya  dgogagooesb  hobl,dmmd  dg-5  JLgeroli  LEsbps®@ymo  aowsb@®gdols
QoMo Lowowg S.D.Ratio 0,0119 Gmeos, o3 Logdome godao dshggbgdgenos.
0y Yggy9d0l Results(Run Models) ¢3obyxomols Subets used to generale resultsc
(dgmbggol dgwgagool asdmygsbs)-ol ggendo Overall (Leyeo) ®3Gool dogog@oE
hogtmogo All (separately) (yggers Goegg) ®30sl, 35Tob gl Jmggigdl Lodgengdsls
dogo@mm agb®ogo, Lowpsx dgdhggol  dgogagoo yggeos  sdmbs@hggolomgols

(35039 3>dmols.

Regression (5 ) (xyz fungcia)

T.Z5 5Z5 | XZ5 [IlZ5
Data Mean |1.BEEBBE_ 1,595856 1,287589 0,00
Data S.0. 37221700 2546201 3.483434 0,00
Error Mean | 0,000000 -0.004443 -0,002606 0,00
Error S.0. 0,011245 0,009974 0,080042 0,00
Abs E. Mean [ 0,008911 0.007468 0,033965 0,00
5.D. Ratio 0,003021 0,003917 0,022978 0,00
Correlation 0,999995 0,999993 0,999783 0,00

Mm@ bG®omowsh hsbl S.D.Ratio ooy yggers sdmbs@bggolomngol momdols
9JOMbs0G0s.

0dobomgol, ©m3  Lodmmome  ©og@{dybogrn  bgodmJlgaols  dg@hggols
Lob{mmgdo Results(Run Models) gobyxo®sTo hogdmme Predictions hsbsdmo.
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,
5. Rl (un Mol s racis B e o . =

Index | Prafile |

Train Perf.

| Select Perf. | Test Perf.

| Train Error | S

] REF 2216111

0003021

< | i

0003317

0022978 0.000797 0

CQuick IAdvancedl Predictionsl Hesidualsl Plots | Senzitivity | Descriptive Statisticsl

0K

LCancel |
E Options = |

Click OK to retain the
current networks, and
return to the startup panel.
Use the options availsble
on the startup panel to
save, edit, or retrain
networks, genserate C or

SVB code, or apphy the
— Subzets uzed to generate result netuorks to user-defined
e Models summary input walues.
= QOweral Owerall generates results for any
- case not exciuded by MD Deletion o0 |
iz Predictions | o — ) Select models
generates results for the training, N
iziii] Residuals | " Training selection, test and ignored cases ::-s Select cases
- 7 Selection separately, and is aquivalent to
e . fing 23ch of the Training, .
Bl Sensitivity analysis |  Test msae :ﬁwm Tezt a:d | fml_ MDD Deletion
separately in tumn. ' Casewise
[ Descriptive statistics I " Ignored =
= Mean
substitution
. . — |

s Click Predictions (36mgbmbo®gds)-ols woamsibg.  g3056bg godmwols dgwgagools

3bGogro,
Prediction (5 ) (Test) (xyz fungcia)
z 75

1 [ 2.36023] 235839

3.90360 3.89803
12 | 329845 330537
24 | 308827 308128
25 | 310934 311988
29 | -0.54753 -0.54004
37 | -2.49322 252892
38 | -2.19896 222933
40 | 1.01722 102118
44 | -0.36025 -0.34414
53 | 867305 8.74829
63 | 9.79347 945707
64 | -0.06371 -0.06382
71 | 117087 119267
72 | -3.46453 -347633
74 | 296469 295817
75 | -3.44946 -34729%
76 | 532762 535440
77 | -1.51580 -1.53374
78 | -0.26789 -0.25244

SO S S 0 dm 0> Z-0 SMOB0 0 MO0H00, bEMEOM
oo domizbgbs bgg®do dmz9dye b 49ddo@o@o dbodgbganmdgdo, bmen

dodxggbs  ULggHdo — bgodmJlgerols dog®  GgbGyOo  SImbos®dbgzom  dowgdyero
30mabmboMgdygeo  db0dgbgarmdgbo.  GAmame 3 3bGogmopsb  hobl,  dowgdyemo
‘dg0 92,900 535 3dogmeo@ gdganos.
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bgodmbyano  Jlgeools >0Jod9dBa®ols
Models) gobyxo®sdo hogdmme Advanced hsbs®mo

Slsagdoe  dgogagdols  Results(Run

,
=

Index | Frofile | Train Perf. | Select Perf. | Test Perf.

| Train Error

s B aK

] REF 2:2-16-1:1 0.003021 000337 n.0z2574

4

1 ]

User defined case | :I: Topological map

® B H

Rezponse suface I Time zeries projection

ROC curve

FResponze araph | EE MNetwaork, illuztration |
Training araph |

|

Predictions' Hesidualsl Plots I Sensitivity' Descriptive Statistics'

0.000757 a

LCancel |
B optons - |

Click OK to retain the

current networks, and

return to the startup pansl.
3 Use the options available |/
«on the startup panel to
save, edit, or retrain
networks, generate G or
‘SVE code, or apply the
networks to user-defined
input values.

Select models |

Select cages

MDD Deletion
. Generate spresdshest of sigenvalues o Cazewize
B PCh sigervaluss (applicablz onty if the last trained I
netwark was 2 PCA) Mean
substitution
—

s Click Network Archition (JLgeools 5@ Jodgd®u®s)-0l @omsiby. g3056bg asdmwols

bgodmJbganols y@sqgo.

,

IndeH| Profile | Train Perf. | Select Perf.

| Train Error | Se

0.003917

REF 2.2-16-1.1

11

4

Iluetration | Cuztom Case

| Test Perf.

0.000797

Cancel |
E Options - |

Select models |

E}] Network graph |
EE &l Hetwarks |

Diizplay unit
o activation using color

Input case: I‘I E
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Jugeols 53l 3o0MEs3oM0 aog@3gegdol  LEA®YJHyds m@o dgdsgoao (33E0s©0m,
Rodyao dog 16 gangdgbBom ©s ghmo gagdgb@o godmdsgogr d@gdo. dImwgaols
02900l Lobylpg,  HgbBomgdol  gg8g9d@osbmdols  TestPerf.  dshggbgdemosb
aodmdwobady, 0,08% @Gmanms.

dgodagds  aodmgodebmm  slygbs, ®md  Jlgads Fo®ds@gdom  dmsbobs
Ygbobfogemo bs3@gdol  LEA®yJ@gdol gomdbggs s dobo godmygbgds dgodengds
©5dm3oEgdoymo  3geoeol  360dgzbgamdgbol  3GMAbmbo®gdolmgol.  dggobsbmm
dogao. oy Omam®E dmEgdgeos 3GsjGoggeo bsdydsm 1 —do

305J@0gamo 1sdxdsem 3

LOBAMS B35®MBIZOL SMBS6S

bgodmbya  Jlgangdols  Lodygsangdom  dglodangdgemos  Lobgms  ao®bggols
Sdm3obol gosfyggde. dspsmomolomgol gobgobogrmm 0do@Go@gdyao dmbs39dgdo,
Fo®dmowygboanbo  og@gdoll  Lobom, Omdggboz  2odmbomgdymbo  5®05b
3093530 3O 3 SGMEA 0L 93056%g.  ©odmgo@gdiye Digit  geos@ols
0533003900 gensligdo  dggbodsdgoosb Gogagol 0, 1, 2, 3, . 9, GmIan gdo(3
‘dg943obogos 3o 3gms@m@ol 3asgo'dowsb.

odm3560T0 935J3L 7T 3oBgamMos@y®o 3Ggod@mmgdo Varl - Var? bobgdols
Loboo, @mdegdoi  Jdbosb  0x@gdol  jmbgogy@szoslt. oG gamMosgy®o
30900]Bm@ol embg (0 — o@ o@ol; 1 - s®ob) g30h39690L , aosbsms my oG
93956y dgbododolds  bobded 0d dgowo  bsbowsb (3 3m@0bmbEs@myy@ops 4
390G 03o@g®0), AmImonsi [o@mdmeygbognos aslo®hggo 3083Mo0.

30900]Bm@ol 3geegdol s@{g@s : Varl-bgos 3m@obmb@semydo, Var2—
bgs dodizbgbs gg@Bogoy@o, Vard -bgos dodxggbs 3gO@ogomyco, Vard —dus
30@0bmb@omado, Vard —Jagos dodzbgbs ggd@ogomygdo, Varé —Jggos dodxggbs
390G 0gog®o s Var? —Jgos 3m@obmb@samy@o.

Var Var 3
Var 4
4D
Var 5 Var 6
Var 7
4
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3O 3P oGMA0  aoxdodmsagos, sbg  @md, OmEgbsg 535k g ! (308G
3003000 M0l  bgdoldog®d  moansjl, 930569  gmggamgols  o@  godmsbomgdl
‘dglododolo bobgdols 3mddobsos.

Statistica Lol gdols Datasets dodgrommgzosb gogblibso Digit dmbszgdms
05000, OeI@ols gOsadgb@o [omdmwagboaos dgdwgy bobobby:

Data: Digit (8v by 500c)
Example data for pattern recognition
1 2 3 4 5 B 7 g

DIGIT | VAR | VARZ | VAR | VAR4 | VARS | VARG | VART
[seven JONE ZERO ONE ZERO ZERO ONE ZERO
one |ZERO ZERO |OME |ZERO ZEROD OME ZERO
four ZERO ONE ONE ONE |ZERO ONE ZERO
two ONE ONE ONE ONE ONE |ZERO ZERO
eight |ZERO ONE |ONE ONE OME OME OME
one |ZERO ZERO |OME |ZERO ZEROD OME ZERO
five OME |ONE |ZERO ONE |ZERO OME OME
six OME |ZERO ZERO ONE OME OME OME
two ONE ZERO ONE ONE |OME |ZERD OME
eight |[OME ONE |ONE ONE ZERO OME OME
11jone | ZERO ZEROD OME ZERO OME ONME ZERO
12|eight OME OME OME OMWE OMNE OMNE ONE
13|one OME ZERO OME ZERO OME ONME ZERO
14|seven OME ZERO OME ZERO ZERO OME ZERO
15|seven ZERO ZEROD OME ZERO OME OME ZERO
16|six OME |ONE |ZERO ONE OME OME OME
17|zero OME ZERO OME ZERO OME ONME ZERO
18|one | ZERO ZERO OME ZERO ZERO OME ONE
19|{four | ZERO OME OME OME ZERO OME ZERO
20|six OME |ONE |ZERO ONE OME OME OME

-
= e e A e L A ]

535000 [o®dmea 9bls dmbo39dgdols dmgan 3md3en gBl, Gmdgeroi dgoagds 500
©053300390900L5356. 3oMbgz0l Jgogagdo hofgdomos Digit 3gemsols bggddo. Varl -

Var7 geoswgdols bgg®godo Foddmwaygboenos @sdmyz009dg@0 35@ 9005 Y@0
309000]BmMgdol mbggdo (bygao ob gHmo).

dmgdge  dogomomdo  Loko@ms  5353M0  @go@Y@o o 3@ ds@Bm@olog b
Jomgdymo 308M950L ao®Mbggol dmwgeno. dobsbdgfmbogros  bgodmbymo Jlgaols
dododo  hodmgogomodmmn  dgdgao  dmmnbmgbgdo: 1) Jlgends  gbps  dgdenmls
dmboigdms  gJLE@s3meodmgds  oby  hodmoygsgodml  LYm@o  3@mgbmbo
3090JBmOgdol 3m3dbobsi3096bg, @mIgagbdo dogrosh goblbgogogdosh Lolifsganm
Lod@oganoliogsb. 2) 3G5dBogymo  aodmygbgdolomgols  3Gmabmbodgdols diody
OO.

Jomomgdbyan 3009l Tggbodsdgds  I@ogo@IGosbo  39@Lg3@®mbols
>0 JoRgdBu®s.  gargdgbBgool  MomEgbmds  godyee  dOgTdo  ggo@dhomo  5(
geoobogogoios  (o®@dmgdl 10 3eosllido).  Lobmgoome,  dmpgmol  spgdolsls
3oMggero  dosbermgdom  go@yemo IGO0l gangdgb@gdl  0®hgzgb  dgdsgoemo  ©o
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aodmdsgogro  gangdgb@gdol  xodol  bobgg®ol  Lowowols  Gease, dog@sd  hggb
‘dgdmbgggsdo  gangdgb@gdol @omwgbmdols dg@hggs aobdo@mgbgdygeos  gersligdols
A5mEgbmdoms(3.

LolBod@m  3obganols STATISTICA Neural Networks 2odmlboadobgoas,
dgboysb  Statistics dggombomo  d@dsbgds Neural Networks. g3006%g aodm@ols
STATISTICA Neural Networks(SNN) g3obyco@e.

L 0
gz, STATISTICA Meural Networks (SNN): Dig m

Selected inputs/outputs Wanable tppes l
Guick l.t’-'«dvanced Netwnrks#Ensembles]
. = ok
Froblern type Select analyzis: =
i i N
Hegn.a.ssmln 4 Inteligent Problam Solver Cancel
* Clazsification = —
’ . Cugtom Metwark Designer )
" Time Series [® Options ~
™ Cluster Analysis Creates a3l neural networks o
b with specific netwark types, NC{ data =:Et m._lrartry
architectures and input/output exists; this option not
warisbles. avzilsble.
| lgd ‘Y ariables |
Specify the subset varable codes: I
B Used for training
o Faor estimating selection ermor
[ Far ranking alternative madels
[ Cases will bz excleded from the sbove
E Open Data
[ lzsue meszage if missing cases are found =
CASES £ ‘ &D W ‘
—

hoghmme  Quick hsbs@mo s Problem type ggendo dggo@bomo  sdmsbols @odo
Classification, bmeom Select analysis ggendo s3mblbols dgmmeo — Custom Network
Designet (JLgerol  3mblEO 3B ™@0). Ggerogdols  dmbobodbsw  Click Variables
©0gogdbg o g3mebby aodmliyen Select input(independent), outp(dependent) and Selector
vaeiables (3mgbodbmo dgdsgogmo (0s3m3owgdyeno), 2sdmdsgomo (©sdmowgdeno)
©> 535X YRIOJE0 (330 gdo)  gobx@ol  Continuous  outputs  (9Fy3980
aodmdsgoo)  ggendo  dmgbodbmm DIGIT genswo, boeoe  Categorical inputs
(‘dgdogogmo 0@ gam@osma®o) ggendo — VAR 1- VAR7 33ems09d0.
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Select input (independent), output (dependent) and selector variables

L9 S|
1-DIGIT 1-DIGIT oK |
2aR1 24801 28R
FWAR2 IER2 aR2 Cancel
LRk LUK 4-aR3
RS B AR BaR4 .
E-VARS EVARS VARG Us= the Show
FWARE TAERE 7ARE :Efi:f';:t:r -
BVaRT SMART BVaRT i
pre-screen
warizble lists and
show categorical
and continuous
warisbles. Fress
Spread | Zoom | Spread | Zoom | Spread | Zaam | Spread | Zaoaom F1 for more

information.

Categorical Outputs: Continuous [nputs: Categorical Inputs: Subset variable:

i | |22 |

[~ Show appropriate variables only

[ = = = = = ——

99990 Click OK. gom9bogdoom STATISTICA Neural Networks (SNN) g3obys®sdo o
33003 OK. 930569 ao8meols Custom Network Designer ¢3obyo®s

§2. Custom Metwork Designer: Digit % @

Dependent:  DIGIT
Independent: WVARTMART

Quick | Units |
F=::]
Metwork type 0K ]
* Multilayer Percepton Cancel

" Radial Basiz Function & Ogtions =
" Probabilistic Meural Metwork

" Generalized Regreszion Meural Netwark Edit

" Self Organizing Feature Map

" Linear

~

™ Clustering Metwork

Lowo Quek (Lf®sggo)  hobodmmdo dggo@dbomm Jlganol Bodo Multilayer Perceptron
(ddsgamdomo  390Lg3@@™bo).

03539 Bobyxo®msdo hogMomme Units (Jlgarols  gen9dgb@goo) hsbsdmo s
Hidden layer 1 ggeodo dogmomnmon gosdrgeo ol gengdgb@gdol Momogbmds 5.
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fs. Custom Metwork Designer: Digit 8 @

Dependent:  DIGIT
Independent: ART-WART
Quick  Units

=]
Specify the numbsr of usar-configurable QK |

hidden lsyers, and the number of units in
each layer Specify functions for owtput interpretation Cancel
MNumber of hidden layers: [1 EI Classification errar function E Options

% Entropy

" Sumesquared Edit

Fegression output function

Murnber of unitz per layer

Hidden layer 1: |5 EI

3 | [y
° c 3

odgbse, Jlgemgdol o JoBgdduds  wowygbogros.  Click OK. 93056%9 asdmools
Train Multilayer Perceptron (3@sgogd@osbo 390Lg3@@mbols Lsgagds)-ol goxsds,

- - - - hl
gz, Train Multilayer Perceptron: Digit ﬁ

Quick. ] Start ] End ] Elassificatiun] Decay] Intelactive] BF'['I]]

v Phaze one [ Phaze bwo Cancel
|Back propagation ﬂ |Coniugate gradient descent J E Options
Epochs: s [ 5 . |

wd  Custom
Leaming rate: |.01 EI u. T
LAsis  28mpiing

oo hogMmme Phase one (3o@g9amo g3obs) ™m33zos s dggodbomo L sgangdols
Back propagation ({3325303G920g00b)grmdomgdols 9598580GIgdol  seam@ondo. gl
sepam@omdo  dgodemgds  asdmygbgdye  ogml  Statistica Neural Networks 3sgg@ol
JLgangdols  9d@sgaglmdolomgol, dop@sd oli aoblsgygmdgdomn  dmbsbydbgdgenos
O35 M 0560 390L93@®mbgdols L{ogegdobomgols. Lbgo LY ogemgdols
S m@0mdgdmsb Igoo®gdom dob Lho®wagds bogergdo dgblogdgds o hggyergd®og
Lbogdome  Lf@ogom  smfggl  ©olodggd  dobodogy®o  3omdoggdol  ©mbgdwg.
Epochs (g3mJgo0)-0l ggendo hog{gomm 500. g3mjol J399 oygerolbdgds Lfsgaols
30m39Ldo  0b@g@siEools  doJlodsgy@o  Gomegbmds.  hggyagd@ogo  g3mdgdols
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MomEgbmds 0i3gegos 100 -sb 1000-dpg. Learning rate (Lfsgergdols LohJocg) ggeodo
aohdgd0l  3Mobodom  ©oygbgdygeo 3b0dgbgamds  @ogH™Mgmm  bganybangdenso,
@opasob gl Lowowpg  9dgdgl  odm@Esbgdolbomgol b ybgganymal  Lfsgergdols
30m3gLol Ipa®omdsl.

9bs >@0b0odbml, MM Lfsgmgdol 3OME YOS Ybws 2og0dgm®Mmm Jobsd,
Lobod 5@ dogomgdm Lfsgangdol dobodseny®@ 3mdoangdsl. LY sgegdols
30M5d9BMgdols ©oyggbgdols dgdogy Click OK. hso@mggds Lfogmgdol 3OmEgoyg®s ©s
93056%g aodmeols Results (Run Models) dgwgagdol gobyxoms,

$5. Results (Run Models): Digit — : (X
Index | Profile | Train Perf, Select Perf. | Test Perf. Train Error | 5 OK
1 MLP 7:7-5-10:1 0780000 0.636000 0712000 1192529 1

Cancel
E Options ~ +

Click OK to retain the

cument networks, and

return to the startup pansl.
El 1l 3 Use the options availsble

on the startup pansl to

save, edit, or retrain
Quick | Advarced | Predictions | Sersitivity  Descriptive Statistics e crer e B
SVB code, or apphy the
networks to user-defined
input values.

Summaries generated [EE Select modsls

[¥ Surnrnary statistics

08 Seleat
[~ Conhuzion matris H elect cazes

D Dreletion
* Casewise

" Mean
substitution

i Descriptive statistics |

oo hogdome  Quick Bsbs®mo  ©s  Click Descriptive  statistics  (s@{g®omo
bEoBolBogs)-ob  woasgbg.  9305b6bg  aodmeol  dgomdgdols gb®ogoo:
Classification (3ensb0g3035(300).

|Classiﬁcation (1) (Digit)

| DIGIT.seven.1|DIGIT.one 1 [DIGIT four.1 [DIGITtwo.1 [DIGIT eight 1 |[DIGIT five 1 [DIGIT six. 1 [DIGIT.zero. 1 _[DIGIT.nine.1 [DIGIT three_1
Total [ 48.00000] 4300000  52,00000  43,00000 53,000000  54,000000 5000000 42.00000 55,00000 55,00000
Correct 32,00000 3500000  43,00000  32,00000 3900000 40,000000  43,00000 33,00000 33,00000 36,00000
Wrong 16,00000 8,00000 9,00000  11,00000 19000000  14,00000)  7,00000 9,00000 22.00000 19,00000
Unknown 0,00000 0,00000 0,00000 0,00000 0,00000 0,000000  0,00000 0,00000 0,00000 0,00000
Correct(%) 66,66667  81,39535  82,69231  74.41860 6724138 7407407  86,00000 78,57143 6000000 6545455
Wrong(%) 33,33333 1860465  17,30769 2558140 3275862 2592593 14,00000 2142857 40,00000 34,54545
Unknown(%) 000000 000000 0,00000 000000 000000 0,000000  0,00000 0,00000 0,00000 0,00000

oo 00039 gersbobomgols Fo®dmeygboanos  ©@s3domgdom 0bgm®dszos LHimeo
@5 3MHMOO 3ILOROEF0MYOO 330603900l M5MEYbMdsbY, JgMdme Total (L),
Correct (L{m®o0), Wrong (dgesmo), Unknown (9Ebmdos) gogagdo  ©s  dsmo
30m396@ g0 360dgbgemdgdo: Correct (%), Wrong (%), Unknown (%).

Omam03 bOogowsh hobl, 4zgesby oo YgEmds w©sdgg9dygemo oym L9
30ROl as®hggolsls (Wrong (%) = 40%).
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r - a1
ti. Results (Run Models): Digit — [
- = -
Index | Prafile | Train Perf. Select Perf. | Test Perf. Train Error | 3 ok
1 MLP 7:7-5-10:1 0.760000 0.636000 0.712000 1.192589 1

4 1

(uick ]Advanced] F'redictions] Sensitivity] Descriptive Statistics]

Cancel
E Options

Click OK to retain the
current networks, and
return to the startup panel.
Us= the options available
on the startup pansl to
save, edit, or retrain

networks, generate C or

SVB code, or apply the
Subsgets uzed to generate results networks to user-gefined
o input values.
Madels surmmarny | . inpu
& Overall Dwerall genarates results for any
- case not excleded by MD Deletion
i Predictions | Al [separately) ction. All {separately} EE Select models
' Bef ults fior the training, 5
i Residuals | Training innored naze g2 Select cases
- " Selection nt to
L . TEQUE ining, 2
Bl Sensitivity analysis | ™ Test Selection, Test and Ignored options D Deletion
. — ‘S saparatahy in tumn. {* Cazewize
Ml Descriptive statistics | lgnered
" Mean
subztitution

3M900J@M® 930l Jods®m FAdmbosmmbdol sbognobols hsls@Gomgdansw Click
Sensitivity Analysis (3y®dbmdos@mbdols sbsgobo)-ols mossby. 93056y godmwols
5do39 obobgergbols 3b@ogno,

Sensitivity Analysis - 1 (Digit)

VAR1 | VAR2 | VAR3 | VAR4 | VARS | VARG | VART
[1.181192] 1,157405| 1,318093  1,226775 1,186577 1,075947 1,125123
4,000000 5,000000 1,000000 2,000000 3,000000 7.000000 6,000000

Ratio.1
Rank_1

Loo 9300039 3Gg00d@m@ologols (o@mdmwygboanos Ratio (godomds) s  Rank
(Mobgo) 360dgbganmdgdo. Rank.1l dggbodsdgds ooyl da®dbmdos®mdsls dmgdgemo
3M900J@m@obsmgol.  Gmamai gbGomowpsh  hsbl, VAR3  (bgos  dodyxggbs

3903 035@9M0)  ©s VAR4 (995 30@0bmb@omado) (geoegdl dgsdzm  wowo
Vgemo@o 05@9d0L ao®bggsdo.

doegeols ‘dgga0 bob{ogene, bogmb@G®Mmene, S GabB®o
Lod@sganggdolomgol dgodargds dogomemm Predictions (30mabmbodgds) @oes by
skg@om. 3Omabmbodmgdoll bMogo 3odggmo 15 ©sggomggdbobmgo  bohggbgdos
‘d99©gy bobobby:

9.942905690830¢0, 9.996bos  Bgommdugwmemo GHgdbmemaogdo. 3Gsgd@olmwo



36

5d09%0  Jhgeol  oOJodgdH G
2®o9039e0  Loboom.  g@sg0g0l  obspgdse  Results (Run  Models)  dgwgagools

Bobxo®msdo hoghmme Advanced hsbosdrmo

.

Prediction (1) (Digit)

DIGIT |DIGIT A
1 | sevenl  seven
2 one one
3 four four
4 two eight
5 gight eight
3] one one
[ five five
a8 Six Six
g two twio
10 gight nine
11 one one
12 gight eight
13 one  Seven
14 | seven  seven
15 | seven one

Jobobg@bgdgaos  Fom@dmgshobmm

-
$5. Results (Run Models): Digit 52
rIl
Index | Profile | Train Perf. | Select Perf. | Test Perf. | Train Errar | 5 juls
1 MLP 7:7-5-10:1 0.760000 0.656000 0712000 1.152589 1

< | n

Ej Uszer defined case | :l: Topological map

Besponze araph

p23 Metwork ilustration

= Responze suface | Time zefies projection

ROC curve | Training graph

i PCA eigenvalues

{applicable only if the last trained
network was a PCA)

Quick  Advanced l Predictions] Sensitivit_l,l] Descriptive Statistics]

Generate spreadshest of eigenvalues

L

s Click Network illustration  (JLgeools
aodmeols 5dogg wobobgangdol gobyxo®e.

Cancel
E Cptions

Click OK to retain the
current netwerks, and
return to the startup pansl.
Use the options available
on the startup panel to
save, edit, or retrain
networks, generate C or
SVB code, or apphy the
networks to user-defined
input values.

BB select modeks
E:.s Select cazes

WD Deletion
{* Casewise

™ Mean
substitution

0@lB@s3os)-ol  @oamsgby.  g36obby
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. — ,
i=. Network Illustration: Digit I&
Inde | Profile Train Perf. Select Perf. Test Parf. Train Error Se
FLP 7:7-5-10:1 0.712000 1.1925849

[lluztration | Customn Case

Cancel |
E Options hd
EE Select models

3

+  Network graph

b2 Al Metworks

Digplay unit
activation uzing color

Input case: |1 E

09 33065 bgo®mbyamo Jlgmols ogmgg a®ox0l Lobom (o®dmwygbs, d5dob Click
Network graph wogns 3y

Profile : MLP 7:7-5-10:1 , Index=1
Train Perf. = 0.760000 , Select Perf. = 0.696000 , Test Perf. = 0.712000
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JLgenol 5J@ogoool @mby smbodbyeos ¢gMgdbom:  Fomgeo — ogdomo
>JBogobsigoobomgol, 373569 — odymxzomo sJ@ogobsioobomgols.

305]B0g9o LsdynTom 4

30(36MDBOATIOL SAMBI60L 3SRSVI3IDS

dogogomobamgols  aobgobogmm  LEyao  Lsdo Jeool  bogmmdols  ggoliols
dmbo399900.  o35bmobsgg  bogommdols  goliols  3gans  ogoJlo@gdymos  gmggen
Logok®m wgl. 9bps aoogsbogobmm @@momo 3(300g0( Time Series) s odmgymm
bogommdbg gobols dgdygmdol  sdsboliosmgdgero 3g@omegdo. @@momo IF300g0l
Jogaol  obdo®gdom  Lododms  ogogmm  bagmmdols  gogoegol  3@mabmbo
Foblgamomn ®s3gbodg mgom s@g o dggoxoLbmm 3@mabmbobols Lobyldy.

Statistica Lol gdols Datasets dodgnommgzosb 3ogblibsm OIL bsgmmdols ggoblols
dmbsgdms googno, Amdgol ¥MoydgbRo Fo@dmwagbogros dgdwgy bobsbby:

[7] Data: QI (5w by 1041} = |- |[eE.]
OIL Price =
1 2 3 4 5
DATA | day month year | OIL

1 |2712m%5 27 12 95 18,73
2 |281295 28 12 95 18,78
3 |29i12m95 29 12 95 18,65
4  |02/01/96 2 1 96 18,95
5  [03/01/96 3 1 96 19,15
6 [0D4/01/96 4 1 96 19,13
T |05/01/96 ) 1 96 19,50
&  |08/01/96 & 1 96 19,68
9  |0%01/96 9 1 96 19,05
10 |10401/96 10 1 96 18,48
11_|11/01/96 1 1 96 17.85
12 |12/01/96 12 1 96 17,58
13 |15/01/96 15 1 96 17,50
14 |16/01/96 16 1 96 17.73
15 |17/01/96 17 1 96 17,43
16 |18/01/96 18 1 96 17,88
17| 19901/36 19 1 96 17,53
18 |22001/96 22 1 96 17,53
19 |23/01/96 23 1 96 17,38
20 |24/01/96 24 1 96 17,33
21 |25/01/96 25 1 96 17,00
22 |26/01/96 26 1 96 16,70
23 |29/01/96 et 1 96 16,23
24 |30v01/96 30 1 96 16,53
25 |31/01/96 3 1 96 16,63
26 |01/02/96 1 2 96 16,78

27 02102596 2 2 96 17.05)| =]
1 <] |
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oo DATA(ms®0mo) (33e0sdo hofg@ogmos mo@dowgdo, boam (3gans@gdo 2—4
(omdmoeagbgb momomols hobofgml bsdo gmswol Lodgyogdom day, month, year,
(eey 059 /§oo).

LobBo@m@m  3obgenols STATISTICA Neural Networks aodmbodobgdens,
dgbosb  Statistics dggombomo  d@dobgds Neural Networks. g3006%g as8mols
STATISTICA Neural Networks(SNN) g3obyxs@e.

[1:- STATETICA Neural
Sedstend g shoutadz Wby hopses
Quick | Achvariced | Mebwork e E rasmbles |
Fuctieen e Sekect e B = |
" Regtisin [T idelgeni Probiem Saobest | Carcel
e B Cuntom Mistwork Dasignes
& Ve Savien B oo
e pepeririyse ooyl [PTp—
SR B Pt BT Rl 1 it Pob opte® Al
E ¥, (SRS e LE o
Spacily B qubast vasabls codes
r e Y
r Ei T Rl e
r Fif Fimin BBl Sl
r ik e o Antieed e P Bl
EF Open Dot
™ Ispus mesprage i minong canss me lound -
| S|

hoghmme  Quick hsbs®mo ws Problem type ggendo dggombomo sdmsbols Godo
Time Series (vGmomo 3§ 3M0g950), bemenm Select analysis ggendo sdmblibols dgmmeo —
Intelligent Problem Solver (gyo©s(g3960L obEo@o). 3geswgools dmbsobodboe Click
Variables @o3o3bg ©o 93006%9 a0dmbygen Select input(independent), outp(dependent)
and Selector vaeiables (3mgbodbmm dgdogoeo (©sdmogdeeo), asdmdsgogo

(0530 30gdbyYE0) s TSN A YRIOIJE0 (338050 9d0) dmgbodbmm OIL.

select input (indeg and selector va

dent), output (d
1-DATA 1-DATA 1-DATA
-day -day -day
3-month -month -month C I
d-year
-OIL
Use the “Show
appropriate
variables oy
option 1o
pra-screen
wvariable ksts and
show categorical
and continuous

Spread | Zoom | Spiead | Zoom | Spread | Zoom il
Contiruous Outputs: Continuous Inputs: Subset vanable:
5 5 |

™ Show appropriate variables only

W99wga Click OK. gd®ybogdomn STATISTICA Neural Networks (SNN) gsbxs®sdo ©s
33003 OK. g3656%g godmwols Intelligent Problem Solver g3sbyo@s.
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i1, Inteiligent

Deperdert  OiL
Independsnt OIL

Qusch, | Fostin | Types | Compleodty | Time Sevies | MLF | Feechack |

it

Clpstreazalion B
& Newokatested [S00 [5] R

€ vommnser [ @ F @ | SaTio.
Heworke etaned [5 o

™ Form an encembdes from sebsined netrcrks
¥ Selact & subset of indepandant warsbles

hoghmme  Quick (L{Mmogo) hsbos@mo.  xa9ydo  Optimization time (5bsgnobols
boba®danogmds)  ggendo Networks tested (Jlgengool @glBo®gds) bogfg@dmo  500.
dm 9990 35M5dgBAM0  2oblob@gMogl ho@do®gdymo sbogrobols boby@daogmdsls (
AabBoMgdolbmgol  asbiymgbogno  Imgagdols  @oibgo).  JLgaol  dgbsbobo
Networks retained (JLgerols dgbodhyybgds)  ggen@o bogfgdmm Gogdo 5, @oms
Intelligent Problem Solver (go©so(y39B0lL mbEsdo)  dgobsbml 5 Logggmgbo  Jlgeols
350M056@0. Types hobs®mom dggsdhomb Jlganols Godo
hogBome Time Series hobs®mo ©s 3mgbodbmm m3i0s Treat problem as time

series (dmbszgdms 06@gM3MmgHo30s Mmama 3 Amol 3F3M0g0) .

Dependent  DIL

Incependent: OIL
Quick | Retsin | Types | Comphody  Time Series | MLP | Feedback
B
¥ Trest poblem as tme senes Cancel
Fangs for shaps [rumber of Bme steps used a3 nputs) E Oge =
Minimum: [32 E|
Muim: 12 &) i Semping

30MabmboMgdol Gobx@ow sgowmo 12, sdo@mad Range for steps (number of steps used
as inputs) ho@hml 060393 s dodbodyd ggargddo hogfgdmm 12, Gmdgeog
dggbodsdgds 0dsls, M3 ghmo Ferols dmbsigdgdom dImbrgds Jmdpggbm gomo mgols
360dgbgermdols 3Gmabmbodgds. Click OK. wsofygds dmpgaols gl§oges.
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r

2e. IPS Training In Progress...: OIL

B |

Frafile Train Perf. Select Perf. Test Perf. Train Error Selec -

2 RBF =12 1:12-49-.. 0105223 0124788 0.139607 0028100 003
3 MLP =12 1:12-4-1:1 0091426 0.032361 0106370 0022787 0.024

4 RBF =12 1:12-31-.. 0111122 0118444 0129353 0027563 .03

5 MLP =12 1:12-21:1 0090339 0.032490 0104197 0022508 0024 =
[ MLP =12 1:121-1:1 0092065 0.092694 0106027 0022938 0.024

K MLP 212 1:12-2-1:1 0090564 0032452 0105160 0022568 0029
a MLP =12 1:12-2-1:1 0031209 00334 0104882 0022725 no24
4| 1] | 3
|nteligent Problem Salver

00:04:18 ERRERNEEN
Finizh | Cancel |

Jmwganols LYsgagdol d9dwgy 93006y godmhbogds Results (dgogagdo) Rsbxots

L — BE - - — - -_ ~
257 Results (Run Models): OIL 23
P . i i a T ] i
Index | Frafile | Train Perf. | Select Perf. | Test Peif. | Train Error | 5 ] |
G RBF 12 1:12-1-1:1 0.983377 0977630 0.334118 024532 n
7 REBF=121:12-21-.. 0111122 0112444 0129353 0027563 1 Cancel |
g MLP 212 1:12-1-1:1  0.0893103 0092123 0104723 0023207 n
9 MLP 212 1:12-2-1:1 0.0303:21 0.0919342 0105115 0022671 n E Options = |
10 MLP 212 1:12-2-1:1  0.0931209 0031314 0104882 0022725 n
Click OK to retain the
current networks, and
return to the startup pansl.
1| i 3 Use the options available
on the startup pansl to
save, edit, or retrain
Quick  Advanced l Predictions ] Residuals ] Plots ] Sengitivity ] Descriptive Statistics ] networks, generate C or
SVE code, or apply the
Ej Uzer defined case | :I: T opological map | ?n?:f,:,ﬁui?semermed
Besponze graph | r=2 Metwark ilustation | m% Select modelz |
== Fesponse zuface | Tirme senes projection | 328 Select cases |
ROC curve | Training araph | WD Dieletion
. Generate spreadsheet of sigenvalues (+ Cazewize
Bl PCA eigenvaluss (applicsble only if the lsst trained ~
network was 3 PCA) M ean
zubsgtitution

gbGoaol bgs bofomTo 0dymggds dgbsbyeo Jlgergdol s@JodgdB®s s
539090 dmgaol Lbgopslbgs bo®obboli dohggbgdgano.
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ao3blboo Dsscriptive Statistics hsbs@mo s Click Dsscriptive Statistics mogos 3.
93056%g aodmeol  Igogagool 3bGoao

Regression (6-10 ) (OIL)

olIL6 | OLY | olLs | ©L9 | OIL10

Error 5.0. 400648 047723 038842 0,38443
Abs E. Mean | 3,35501 0,37364 0,29300 0,28813
5.0. Ratio 0,98670 011753 0,09566 0.09468
Correlation 0,16328 099307 0,99542 0,99551

Data Mean |1T,2TUB£1_1T,2TDE£1 17,27094 | 17,27084 1727094
Data 5.0. 406047 406047 4.06047 406047 406047
Error Mean -0,04965 -0.02728 -0,01291 -0,01033 -0,02783

0,38438
0,28824
0,09466
0,99551

Lowos SD Ratio dshggbgdemom ws L{sgangdol omdoggdom dggs@homm  dg-9
dmEgeoo

E

35, Results (Run Models): OIL

| e | Prafile | Train Perf. | Select Perf. | Test Perf. | Train Errar | S ak |
9 MLP 212 1:12-2-1:1  0.0309:21 0.091942 0105115 0022671 n
Cancel |
E Options = |
Click OK to retain the
| current networks, and
return to the startup panel.
1| I [ 3 Use the options availsble
on the startup panel to
: _— : _— o o save, edit, o retrain
Cuick  Advanced I Fredictions I Reziduals I Plotz I S enzitivity I Dezcriptive Statistics I networks, generate G or
| SVE code, or apphy the
Uzer defined caze | :l: Topological map | imnpu't :::;_LEEME“H
Bezponze graph | E} MHetwark illuztration | Select models |
L':&_, Rezponze surface | Time zenes projection | E:.S Select cazes |
| ROC curve | Training araph | WD Dieletion
. Generate spreadshest of sigenvalues & Cazewise
| Bl PCA eigenvaluss (zpplicable only if the last trained -~
| network was 3 FOA) Mean
| substitution
— i m

| i )

a4

05330039000 3055030l sloggdo hogBmme hobsdm Plots (p@sgogo)  ©s X -axis
bogoem  Y-axis

(gHdbg)-ob  ggenBo  Jggedbocmm

(0g®™dbg) — Observed (©o330039d0).

Predicted (30mabmbodgds),
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25, Results (Run Models}: OIL - TE e

Index | Frafile | Train Perf. | Select Perf. | Test Perf. Train Error | 5 ak |
3 MLP 121:12-21:1  0.030321 0.031542 0105115 0022611 1]
Canicel |
[®  oOptions - |
Click O to retsin the
current netwarks, and

return to the startup pansl.

4 | i 2 Use the options available
on the startup pansl to
save, edit, or retrain

Quick, ] .-’-'-.d'-.fann:eu:l] F'rediu:tiu:uns] Residualz  Plots l Sensitivit_l,l] Descriptive Statistics] networks, generate C or

SVEB code, or apply the
. . - ks -defined
-amis |F'reu:|u:te::| j s Graph # versus Y | :1,1?:: .:.amlfﬁer =
V-aris | Observed =l [l  Histogram of ¥ | BE Select models |
Yariable |EIIL J E:.S Select cases |
MD Deletion
* Cazewise
" Mean
substitution
] e

‘;86“’(’7 X o Y3gmopgdol ©0sdmzogdagemmgdol a®s3o0. sdobosmgol
Click GraphX versus Y @ogos3bg. 93006%g g0dmwols 0sdmjowgdgengdols a@sg3030.,

OIL, Prediciedvs. OIL, Obsened (3 )

e mETEEREEYE

alL, dbee med

of B

Mol

T3‘EI1'Il1112151115161?13192‘32122&212&-2&2‘?09

OIL, Predicied
boosboi hobl, @m3 a®ox030 RodBoydom opgomy@se ©ggh LFme bobbg. o3
90930l dowgds dmbognmebgao ogm , GoEash Gmam®E dgogagool Results(Run
Models) ¢obxo®sdo  hobl 899 dmwgemol  L{ogangdol  (omdogngds  dgowagbls
dbo@me 2,27%, bogm GglEotgool omdoggds — 2,5%.
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gegagdols Results(Run Models) gobyxs®ols Quick hobs@omdo Click Descriptive
statistics  (s@{gMomob@s@obBogs)-ob  @ogsgbyg.  g3@dsbbg  asdmwol  Mga@glools
‘dgmdgdol  3b®oano,

Regression (9 ) (OIL)

OIL.9
Data Mean | 1?,2?094!
Data S.D. 406047
Error Mean -0.01033
Error 5.0. 038443

Abs E. Mean | 0,28813
3.D. Ratio 0.09468
Correlation 0,99551

Jomgdya g gagoosb  hobl,dmd 399  JLgeol  LEsbps®@ymo  yosob@gdols
BoMmbdol Lowowg S.D.Ratio 0,09 Gmaos, o3 Logdome godao dshggbgdganos.

0y Ygga9d0l Results(Run Models) ¢3obyxomols Subets used to generale resultsc
(dgobggol dgwgagool asdmygsbs)-ol ggendo Overall (Leyeo) ®3Eool Jop0g@oE
hog@mogo All (separately) (yggees Goe3g) m3@osl, 35dob gl dmaggdl Lbsdyagosl
dogommn gb®ogano, bLowsi  dgabggol  dgogygdo yggeos  sdmbadhggobomgols
(Lol oganm, Logmb@®menm, GgbGy®o s 0abm®omgdygao) 3o 3y aodmwol.

Regression (9 ) (OIL}
T.OIL9 [ SOILY | XOILY [ILOILY
Data Mean [17 232651 16.97906 17.64076  0.00

Data 5.0. 402374 4 26405 3,89514 0.00
Error Mean 0,01482 -0.03275 -0.03910 0.00
Error 5.0. 0.36584 0,39205 040944 0.00

Abs E. Mean | 027919 0,29031 0,30415 0.00
5.D. Ratio 0.,09092 0,09194 010511 0,00
Correlation 0.899586 0,99578 0,99451 0.00

MmO bGomowsh hsbl S.D.Ratio Lowowyg ygges sdmbodbggolomgols momdols
JOMbS0A 0.

0dobsmgol, @md Ladmmsme ©sgd{dgbogmn bgodmlgamol dg@hggol Lol{mmgdo
Results(Run Models) g3obxo®sdo hogdome Predictions hsbs®mo
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-

J

2, Results (Run Models): CIL

Select Perf. | Test Perf. Trair Error |5 ak m

Index | Frofile | Train Perf.
9 MLP 12 1:12-2-1:1  0.0909:21 0091942 0105115 0022671 1]
Cancel |
E Options = |
Click QK to retsin the
current networks, and
return to the startup panel.
4| I 3 Usa the options available
on the startup pansl to
: : o o . sawe, adit, or retrain
[uick, ] Advanced  Predictions l Hesu:luals] Platz ] Senzitivity | Descriptive Statlstlcs] networks, generate C or
SVB code, or apphy the
il Fredictions | ?HE::;G ,:Euifﬁemerma
Prediction type(z] shown &lzoin spreadsheet RO Select modsls |
v Prediction v Obszerved g
[ [ Independents B Select cases |
I [ Subset MD Deletion
[ [ Wanables: @ | " Cazewize
" Mean
substitution

[ ——

e T e o il

s Click Predictions (36mgbmbo®gds)-oll woansibg.  g3056bg godmwols dgwgagools
gbGogoo,

Prediction (9 ) (Test) (OIL}

0IL DIL.9

14

| 17.730001 17.53294

19

17,38000 17,44610

25

1663000 16,52752

32

17.,23000 17,01658

36

18,18000 18,29873

41

19,286000 19,06372

43

18.85000 18,96416

46

18.80000 18,66067

A0

1918000 18,74B652

52

18,85000 19,08645

61

20,35000  20,40001

64

21,68000  21,33770

B4

21,33000 21.665931

66

20,25000 21.42842

68

20,80000  20,31212

63

21,18000  20,78403

75

2273000 2378474

bowog  dsdibgbs  bggpdo  dmigdgmos OLl-ol  4983s@0@o  3603369emdgd0,  bmgnm

dodxggbs  bgg®do

bgodmJbganol  dogd  FgbEy®o  sdmbodhggom  dowgdyano
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300bmbod@gdygemo 360dzbgarmdgdo. Amama 3 bMogosb hobl, domgdbymo dgogygdo
535 3dsgmgomgdgamos.  bgodmdbgmols  Jg@bggs  glsd@gdgmos  sa@gmgy,  gOmb-
B99m§dgd0L Igmmwom (ob. 3Gs]@0gyeolodydom 1).

bgodmbyemo  Jlganol 5@ JoBgdB ol sloggdoe  gogygdols  Results(Run
Models) gobyxo@msdo hogtmme Advanced hsbs@mo

| e | Prafile | Train Perf. | Select Perf. | Test Perf. | Train Error | 5 ok |
9 MLP 212 1:12-2-1:1  0.0309:21 0.091942 0105115 0022671 n
Cancel |
E Options = |
Click OK to retsin the
I current networks, and
return to the startup panel.
4| i | b Use the options available
l on the startup pansl to
: _— : _— o o sawve, adit, or retrain
I Quick  Advanced I F'reu:lu:tlcunsl Hesu:lualsl Plats I S enzitivity I Dezcriptive Stahistics I networks, generate C or
SVB code, or apply the
Uzer defined caze | :l: Topological map | i"Eanm :::;user-dennad
Bezponze graph | E} M etwork illuztration | Select models |
|
Lg'._'ﬁ_, Responze surface | Time senes projection | E:.s Select cazes |
" »
ROC curve | Training araph | WD Dieletion
. Generate spreadshest of sigenvalues & Cazewise
Bl PCA eigenvaluss (applicable only if the lsst trained ~
l network was a FOA) Mean
zubstitution

s Click Network illustration (Jlgeools 1gds)-0l @o@ogbg. g300bbg ao8mols odsgg
slobgegdol gobyxo@e.
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EE? Network [llustration: OIL S S B S . S ﬁ
Inl:le:-:| Profile | Train Perf, | Select Perf, | Test Perf. | Train Error | Se
q MLP 212 1:12-2-. 0.0309241 0091942 0105115 0022671 0.l

I 14 | m

[llustration I Cuiztam Easel
Cancel |

[®] Options - |

Select models |

EE Metwork graph |

EE All Metwarks |

Dizplay nit
4 activation ugsing colar

[nput caze: |1 3

09 230605 bgodmbymo Jligemol 3oy a®oxgol Lobom [o@mImwagbs, d5dob Click
Network graph wogns3bg
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Profile : MLP 512 1:12-2-1:1, Index =13
Train Perf. = 0.08X521 , Select Perf. = 0.091942 | Test Perf. = 0105115

305J@ogymo Lsdydom 5

G3R5RIJOL FIHRI3S RS 356HM3NRIBOL IFGO®IdS

30my@sdol  IPdomds  aobgobogmm  pd 2 Jmegeyg@o  goognobsmgols,
Omdganlsi  goohbos  sdmgowgdygemo Y gmopo s GdmEgbody  smgyero
©5dMYY 30 gdgEo  (33e0ogd0 (3O gE0dBdm™gdo). 9bos  S@obodbml, ®m3  gsogro
‘dgoo3L 3090 JBmagdols O 5mEgbmdsls, 396 dm 45, sdo@md
dobobdgfmboanos dggo®dbomm 0bxgm@ds@oymo (33es©gdo s sdom dmgsboobem
3obbmdogngdols  Dgdiodgds.  Lofgobo  dmbsogdgdol  gsoaol g@ogdgb@o
Fo®dmeygboanos dgdmgy bobobby:
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Data: pd 2 (46v by 100¢) = e <=
1 2 3 1 5 6 7 8 9 10 11 12 13 14 15
F1 F2 F3 Fd F5 F6 F7 F8 F9 F10 Eid F12 F13 F14 F15

1024 | 2435 7115 16,055 16,94 1323555 06209 98,6549 102 14 108.6493 859 78,6 8,09 6,74
1011 | 24586 7746 8.625 8,855 12,61 | 169576 100,394 90 50 1119129 993 625 8,34 14,14
1117 | 2599 8044 | 21,865 22915 16.1 1,29677 98,8863 12 122 9623004 1198 £8.8 4,77 36,36
945 2367 £33 28,05 29,93 1515548 274386 99,1474 86 1021 9568411 1155 36.2 4,78 338
2534 | 25785 1965147 230093 102,662 11,7 9494796 111.5913 1183 78.8 3.07 10,22
1008 @ 2436 8555 10,355 10,51 1856315 207885 104,996 8 9845073 | 94,20351 1154 82,1 122 15,68
10252 | 2449 550 30,21 32,375 18,02188 30341 979636 198 9560386 109416 1849 64,7 96 170
1023 24396 350 5,705 5,745 2136781 316542 100,687 2294 91,62065 1089486 1617 738 1,02 442
1006 @ 2424 844 4 18,15 18,455 2169199 399269 997761 10,3 9351479 107,1998 1276 51 3.24 14
10 1013.2 | 2427 750 66.07 | 72,395 2371771 3,165 97.6319 49 94,31208 | 113.5048  166.8 82.2 4,76 3T
11| 996 2396 533 40,42 | 43485 2169096 1323555 103,168 132 | 96,66733 9477687 1586 49,5 540 11,98

woo| =~ ||| pa|=
w
53]
w
o]
)
=
@
[
53]
=

12| 1047 | 2456 6504 4,955 511 2260129 12,61308 98,0758 12,89 94,79189 100,0957 13386 67 629 31,84
13| 1109 | 2528 850 27,63 2942 2541843 16,0987 96,3063 132 155 [110,7379 889 859 428 2,66
14| 1016 | 2411 657 30,035 33,22 2691658 1515548 96,7556 127 9341488 9655905 784 612 76,2 6,2
15| 1061 2495 450 3.72 411 2556655 19.65147 100,778 13,9 | 96.22288 107925 42 451 69.5 10.7
16| 940 2364 3623 0,895 0,92 2500305 1856315 56,3381 10,9 36,3 112,379 142 70,8 364 118
17| 1149 | 2565 4599 | 50,935 52,57 2491046 18,02188 52,2925 10,2 497 103,6192) 949 53 209 3,32
18| 1026 | 2326 450 24,16 1647 2647922 703438 51,8912 i 625 1127804 1104 852 11.4 5,84
19| 935 2539 3623 M 18,66 2961682 9380429 513659 154 67 9007166 928 549 378 292
20( 1062.8 = 2426 4599 26,82 1409  29.9272 10.48961 65 16.9 71 93.00613  167.2 698 61.1 6.34
21| 947 2356 606 26,42 1227 2860062 41136 232 96 4,78 | 112,3285 1539 1061 56,3 77,1407
22| 1682 @ 2594 675 29,29 16,56 2843999 1046996 453 70 2,75 98,08788 1843 1008 96,7 78,18
23| 903 2412 8115 11,255 13 28,99903 | 3.04167 63 16,3 85 1074324 1143 816 68 84186 -
] | b

Lob@om@m  3obgenols STATISTICA Neural Networks aodmbodobgdens,
dgbogsb  Statistics dggs@bomm d&dobgds  Neural Networks. g30sbbg  asdm@ols
STATISTICA Neural Networks(SNN) g3oby oo,

- - - &

$i. STATISTICA Neural Networks (SNIN): xyz funggia . 22—

Selected inputs/outputs W ariable types

Quick, lﬂdvanced] Networksx’Ensemblesl
ax.

Prablen type Select analyziz:

{* Regression “F Inteligent Pr ; Cancel

" Classification

Custom Metwork. Desigrer
" Time Series = [® Options =

i Craates and tests newrsl ne s f
(" Cluster Analysis Creates and tests newrsl networks for

data anahysis and predictions. It No data set currentty
designs a number of networks to exists; this option mot
. solve the problem. available.
3] Yariables |

Specify the subset variable codes:

[ ’7 U=ed for training

o ’7 For estimating selection emor

[ ,7 Faor ranking alternative modals

[ ,7 Cases will be excleded from the sbove

I [ lssue message if missing cases are found

E Open Data

SELECT
CAsts £ | &P W ‘
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Lowoss hoghmme  Quick hsbosdmo s Problem type ggeodo  dggo@bomo
sdm@izobols Godo  Regression, bmanm Select analysis ggendo sdmblbol dgmmpo —
Intelligent Problem Solver (go0o§439@0L obEs@o).

3gerogdols dmbsbodbow Click Variables mogrsiby s 93@0bbg  godmlge
Qobxo@sdo  sgo@homm  3gmogdo.  InEgdyge  dsgomomTo  s@ol  aodmdsgsgo
(©53M30©gdyao0) (33e0o©o s 46 ‘dgdsgogo (3ge0o©o0.

dmgbodbmm Continuous Outputs (y7yz9d0 2odmdsgomo) ggerdo - Y gerowo,
G@dmols  bmdg@os 44, beoeom  Continuous Inputs (97yzgHodgdsgoeo) ggedo —

©5dMYY30gdgao  (33eogdo 1-43. Goyob 5@ goggohbos 3o@gam@oymo (33E0 50,
>do@md(Categorical Inputs) ggendo 33e00©0 o dmobodbgds. Vgdwge OK.

- _
Select input {(independent), output (dependent) and selector va rl'ables‘

L2 i
A NFT z2iF2r [iF 11F 212 oK |
2F2 12F12 2Fz [2F2 12F12 22F2

TFI 41F4
32F32 42F42
33F33 43-F43
24-F34
I6-F35 45-F45
I6FI6 46-F46

3F3 13F13 23F23 |3F3 0 13F13 23FZ3
4-F4  14-F14 24F24  [4F4 14F14 24F24
F-F5  15-F15 25F25 [5F8 15F15 25F25 ]
B-FE  16F16 26F26 |6FE  16-F16 2GFpp  Us=the Show

Cancel

IV-F37 7-FY 17-F17 29F2F |[FFY 17-F17 27-F27 iz':i:f}::t:nw..
| |38-F3e o-Fa 18-F18 28-F28  |aF2 18-F18 28-F28 option 1o
f28-F39 9-F3 13-F19 25-F23  |3F3 19-F19  25-F29 e
40-F40 10-F10 20-F20 30F30 POF10 20-F20 30-F30 | arizbie fists and
BE L] » « [Lm] S R eyl iiny
| warizbles. Press
| Spread | Zoom | Spread | Zoom | Spread | Zoom | Spread | Zoom F1 for more
information.
Continuous Outputs: Continuous Inputs: Categorical Inputs: Subzet variable:
|44 |1-43 | |

[ Show appropriate variables only

STATISTICA Neural Networks(SNN) ¢obxodsdo hoghomme Advance (©sds@goomo)
hobs®mows  sdmgodhome  0blBOEdgbBo  Feature  Selection  (pobbmdogngdols
993060905 ).

9.942905690830¢0, 9.996bos  Bgommdugwmemo GHgdbmemaogdo. 3Gsgd@olmwo
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32 STATISTICA Meural Networks (SNN): pd 2 =5
Selected inputz/outputs YWariable types
Dependent;  Fd4 Continuous: F1-F44

Independent: F1-F43

Quick  Advanced | Metworks/Enzembles ]

[£==:]
B Vaisbeupss | Seectsnsbss oK

B InputOutput variables ‘ 4 Inteligent Problem Solver Cancel

&t Custom Network Designer :
Specify the subset variable codes: Bl Create Mew Ensemble w
r []8 Fun Existing Model

B Ii '?'rt[:] eature Selection |
- li Code Generator
Retrain Metwork,
r Metwark. Set Editor
Train: Used for training tadel Editar

Selection: For estimating selection ermor i
Test: For ranking altemative models Implerments Fezture Selzction
slgorithms to determine the relevance

Ignore: Cases will be excluded from the : . . .
= = of the input {independent) variables.

sbove.

[ lzsue message if missing cases are found [E'-: Open Data

v Mawximum data size, in MB: |30 @ SELECT | = ‘

CASES 2

Fgdaga  Click OK @oasgbyg. 93@0bbg  90dmhbogds  aobbmdogngdols  dgdiomgdols
osmmaols gobyxs®s Feature (Independent Variable) Selection,

gz, Feature (Independent Vanable) Selection: pd 2 Iﬁ

Dependent:  F44
|ndependent: F1-F43

Guick l.ﬁ.dvanced Genetic algorithm Interactive] Finizh ]
oK

b ethiod

' Forward selection Cancel
" Backward selection
E Opgtions =

" Genehic algorithrn

AS5IGH .
st =2ampling

B  Resuls |

Lows Quick  hobo®mdo bgandolisfgomdos dgdogao dgmmegdo: Forward selection
(056303 ggagemo  hs@mgom). Backward selection (0obdodoggdygeo  asdm@oibgom).
Genetic algorithm (3969® 0490 sgoam@omdo).
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L. 036803930 9emo hs@ngols dgmmwo.
Feature (Independent Variable) Selection ¢3obyxomsdo hogdmme Forward selection

(05630dggdgeo hoGmgom) m3ios. aogblbsm Interacive (0b@g®sj@oyg®o) hsbs®mo
s sdmgo@homm All combinations tested (Ggb@omgdols ggges jmddobszos).

P ™
iz, Feature (Independent Variable) Selection: pd 2 Iﬁ

Dependent:  Fd44
Independent:  F1-F43

Guick ] .ﬁ.dvanced] Genetic algorthm | nteractive l Finizh ]

[z===]
Rezultz reported ok

" Final [best] feature et anly Cancel
" Best of each stage (if improvenent
ge (ifmp ] [®] Ogtions ~
(" Best of each stage |
" inati .
* Al combinations tested Aeatl g ampling

| Bl  FBesuls |

b

gdogy  Click OK @ogossby. 930obby  asdmhbogds  bgodmbgemol  L{sgangdols
osamaogdo Feature Selection In Progress (dodwobo@gmol dglfsgms) gobyxode.

. ——————————————
£z, Feature Selection In Progress...: pd.s &lﬂ
Errar Cateqary F1 F2 F3 -
2120 - Y . Y Y
2121 - Y Y Y
2122 - Ay Ay Y
2123 - Ay Ay Y
N [2124 - ¥ ¥ ¥ I
2125 - Y Y Y |
2126 - Ay Ay Y =
L T | F

Feature Selection

000001

Finigh | Cancel |

senam®omdol I9domdols dgogao Foddmagboenos Forwards Selection 3b&ogendo.
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Forwards Selection (pd 2) -
Error  [F1[F2|F3[Fa[Fs[Fe[F7[F8[Fa]F10[F11[F12[F13[F14[F15]F16[F17[F18[F19[F20 [F21[F22]

11 |0.041686 Y| -| -| - - - - - - - - - - - 4 4 4 4 4 4 4 -

12 |0.041665 - Y| - -

13 |o041718 - - ¥ -

14 |0,042087 - - - Y -

15 |0.041817 - - - - ¥ -

16 |0041690 - - - - - ¥ -

17 |0041736 - - - - - - Y -

18 |0.041597 - - - - - - - Y -

19 |0041953 - - - - - - - ¥y -

110 [0.0416584 - - - - - - - - - Y -

111 | 0041683 - - - - - - - - - - ¥ -

112 |o0041624 - - - - - - - - - 4 ¥ -

113 |oo041662 - - - - - - - o 4 vyl -

114 |0.041662 - - - - - - - - - - vy -

115 |0.041686 - - - - - - - - - o v -

116 |0.041667 - - - - - - - 4 - o o 1 vy -

117 0041589 - - - - - - - - ooy -

118 (0041598 - - - - - - - 1y -

119 |0.041666 - - - - - - - < - S 1 4 4 1 ¥ -

120 |0.041673 - - - - - - - - - oy -

121 0041673 - -| - - - 0 - - - 4 1 4 4 1 I ¥ f

Kl | 3

054O30MGIDSWO  (3EPSOJO0  (35e0-(35e0 39 00M3gdosh dmwgendo. 0dgdbgds ol 3oGMggero

G32oR0, Gmdgeog odgygs yagereby oty Fygredsb. Fydegy duwgmo offggol dgmcy
3geools dgdbols 3MmEgE@sl, GmdgmmoE d30Mgdl dgEremdols 360dgbgemmdbsl s 5.9.

dobodeg Lobod sbogno (33as@gdols Imwgendo hodmgs 0(gg3l Mo gdols dgdEomgdsl.
Lodmensm dgegao hofgdomos 3b@ogols dmem bE®ombdo (Final).

Forwards Selection (pd 2)
Eror_|F1[F2[F3[F4[F5[F6[F7[F8[Fa|F10[F11[F12[F13[F14[F15[F16 [F17 [F18 F19[F20 [F21|F22 [F23 [F24 [F25|F26 [F27 [F28 [ F29 [F30 [F31[F32 [F33[F34 [F35 [F36 |F37 |F38 [F39 [F40 [F41[F42[t
0041009 | | - - - | - Y T YLyl ] YO Ty Y Yy [

@
L
=)

840 0041010 - - - - - - - Y[ b I Y- Y Y Y oY
841 0041005 - - - - - - - Y 4 A 4 4 4 - L A Yoo Y Y Yoy -
842 0041000 - - - - - - - Y[ R I Y- Y Y Y - Y
843 0041011 - - - - - - - Y 4 A 4 4 4 - L A Yoo Y Y Y -
Final | 0,040919 - - - - - - - y vy Yoo Y Y Y

Omam@3 dJogdygmo dgogaosh hobls dmpganols dogd dg@hgyao dbodgbgarmgsbo
(goegdo  dgdgyos: F8, F17, F18, F27, F31, F36 o F39. sddoyo, 45
30 900]Bm@obogsb dgo@bs Jbmenme 7.

2. 056303pgdOymo sdm@obgol dgmmeo.

Feature (Independent Variable) Selection ¢obxo®sdo hogdomme Backward
selection (00563039390 asdm@oizbgom) ®m3Gos.
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M Feature (Independent Variable) Selection: pd 2

Dependent:  Fa4
Independent; F1-F43

Cluick l.ﬁ.dvanced] Genetic algorithm Interactive] Finizh ]

[7==:]
Method L

" Forward selection Cancel

{+ Backward zelection E Ot
ptiohs *
" Genetic algorithnm

ASSIGH -
chses  samnpling

HH  Besuls |

aogblbooy  Interacive  (0b@gdsdoyg®o)  bsbs®mo s sdmgodhome  All
combinations tested (§glEomgdols gggens 3mddobszos).

HH Feature (Independent Variable) Selection: pd 2 E

Dependent;  Fd4
Independent: F1-F43

Cluick. ] .ﬁ.dvanced] Genetic algonthm  |pteractive l Finizh ]

B
Rezultz reported Ok,

" Final [best] feature et only Cancel

(" Best of each stage [if improvement)

Optionz =
" Best of each stage M

i - RSSIEH :
All combinations bested tists Sampling
fill PFesuls |

99292 Click OK moans 3by.
oboFyobdo dmpganTo hodmyaos gggems 3@geoJdm®o ©s dgdwgy ymggee dox by

bpgds 9d60dgbgenm 3Mmgmodm@ol ysdmmoibgs. dgogagoo Fomdmoagbogros dgdw gy
3b®ogndo.
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Backwards Selection (pd 2) j
Error |F1|F2|F3|F4|F5|FE|F?|FB|F9|F1D|F11|F12|F13|F14|F15|F16|F1?|F18|F19|F20|F21|F22|F23|_|
3.2 |00ER353 VY
3.3 | 0066341
3.4 |006RE193
3.5 | 0DBES49
36 |0065542
3.7 |00BE273
3.8 | 0066363
3.8 | 006RE343
3.10 | 0,DBR124
311 | 0066342
3.12 | 0066373
3.13 | 0066374
3.14 | 00BRE353
3.15 | 0066331
3.16 | 0,066320
3.17 | 0,DBE36E
3.18 | 0066346

- =

AR

-
-

-

=== ===

= = = = = | =

=5 = = = = = =

== =
= = = = = =

= e = = =

=0 = e = = =

= = e

== = e =

Vo= =
==

= | e | =
= = = | =
= | = e = =, =
= = =
= | = =
= = = =
= | = = =
= | | | = = = = = =
= | | = = = =
= = -
= | = = =
= = = = =
== = ==
= = =
===

-
-
e e e e e A A A e
= | =
= | =
= | =
= | | e | e

t[{{{{{{{{{{{{{{{{
4

Lodmensm dgogao hofg@oemos gbGogol dmem bE®ombdo (Final).

Backwards Selection (pd 2)
Error \F1\Fz\Fa\F4|F5|FE|F7|F8|F9|F1D\F11\F12\F13|Fu|F15|F15|F17\F1B\F19\F20|F21|F22|F23|F24\Fzs\F25|F27|F28|F29|F30\F31\F32\F33|F34|F35|F35|F37\F33\F39\F40
3833 0062341 -

35.34 [0 062403 - - - -
3835 (0062518 - - - -
35.39 [D0E2540 - - -
Final |0,062324 -

- v 1 - v v v v 1 v
Sy - - S
- v

V

| =
~<|<|=<
=<|<|=<
||«
==

Omam@3 dJogdygmo dgogaosb hobls dmganols dJog®d dg@hgyao dbodgbgermgsbo
(gsogdo dgdwgyos:  F5, F27, F31- F35 s F39.

3. 3969803900 Sgoam@ondo.

3969603900  saam@omdo  Fo@dmoagbls  3o@M0dgB®gdols  dg@hggol  IgBow
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2z, Feature (Independent Variable) Selection: pd 2 Iﬁ

Dependent:  F44
Independent:  F1-F43
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2z, Feature (Independent Variable) Selection: pd 2 @

Dependent:  Fd4
Independent:  F1-F43
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gz, Feature (Independent Variable) Selection: pd 2 Iﬁ

Dependent:  F44
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2z, Feature Selection In Progress..: pd 2 . &I&J
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Error |F1|F2|F3|F4|F5|FE|F?’|FB|F9|F1U|F11|F12|F13|F1=1|F15|F1E|F1T|F1B|F19|F2[]|F21|F22|F
1.1 0038219 ¥ Y - Y Y YO¥Y Y Y Y oOYoY
1.2 0,038122 vy YY Y Y o - vy Y v v -y
13 0.038173 Y Y Y Y Y - Y Y Y - Y Yy Y - Y Y Y vy -
14 0038055 - - Y Y Y - - Y Y Yy - - - Y - Y Y - Y
15 0038023 - - Y - - Y Y Y Y - YooY Y - Y Y oY -
16 0038713 ¥ Y Y Y Y - Y Y Y vy oy Y oY Y Y Y v ¥y
17 |0.038036 Y Y - Y - e Y Y Y Y Y Y Y vy oy - - -
138 0037668 ¥ Y - Y Y Yoo Ay - - Y Y oY Y -
19 0038326 - - Y Y Y Y Y Y YoO¥Y Y Y oY - - Y Y
110 |0,038472 - - Y ¥ Y Y Y Y - Yoy - - Y oy o -
111 |0,037502 - Y - - 1 L[ - Y Y- Y Y Yy
112 |0,037960 - - Y e Y Yooy - -y Y -
113 |0,037326 Y 1 - 1 ¥ - Y YooY o -
114  |0.,035099 - Y Y Y Y Y Y Y Y Y ooy
115 |0,037896 ¥ - Y - Y Y Y - ¥y ¥y - - ¥y ¥y - - ¥y - - - -
116 |0,038646 - Y Y Y Y Y Y - ¥ - ¥ vy ¥y - - ¥ - - ¥ - ¥ .
[« | f

Lasdmaosm dgogao hsfgdomos bdogols dmgm LE®ojmbdo (Final).

Genetic Algorithm Selection (pd 2)
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101410035973 - -

101.42 | 0,036011, - - Y 1 -
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