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Selecting a data set and specifying the nature and role of your variables in
the neural network analysis is the first step toward starting your analysis. In
STATISTICA Neural Networks (SNN), variables are designated as independent
variables (inputs) and dependent variables (outputs). Input and output
variables are used for training the neural network and for computing
predicted values or classifications from the trained network. In addition, you
can include extra variables that are neither input nor output variables. Such
variables can be used in auxiliary results, such as scatterplots of residual
values vs. those variables, etc. Finally, you can (optionally) specify a single
variable to assign cases into Train, Select, Test, and Ignore sets; this variable is
referred to as the Subset variable.



In addition, the following distinction is important for variables designated as
input or output variables for a neural network:

STATISTICA Neural Networks distinguishes between continuous and categorical
input/output variables.

A categorical variable must contain integer or text values that identify the class
or group to which an observation belongs; a typical example of a categorical or
class variable is Gender with the groups Male and Female. Note that the
(optional) subset variable mentioned in the previous paragraph is also
categorical in nature because it assigns observations to the groups designated
as Train, Selection, Test, or Ignore.

Continuous variables are those that measure or indicate some quantity on a
continuous scale; a typical example of a continuous variable would be a
person's Height or Weight, which can be measured on continuous scales.



On the SNN Startup Panel, you can select
variables using either the Quick or the
Advanced tab. On the Quick tab you can select
the inputs/outputs directly. These can be
categorical or continuous depending on the
problem type (see above). This is in contrast to
the Advanced tab where input/output variables
can be specified more flexibly in a two stage
process: First select the continuous and
categorical variables for the analysis, then
select from among that list those that are the
output for the neural network, and those that
are the input variables. Thus by using the
Advanced tab options you can specify neural
network problems that include both continuous
and categorical variables as outputs (or inputs),
and also specify auxiliary variables that you
may want to be available later on the Results
dialog to produce various plots.
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1.Quick tab. You should first determine the
nature of the problem you want to analyze.
STATISTICA Neural Networks supports four types
of problems: regression, classification, time
series, and cluster analysis. These problem types
will constrain the types of variables you can
select as input and output (independent and
dependent) variables to conform to the
respective common type of analysis. For example,
regression problems require continuous output
variables, classification problems require
categorical output variables, time series problems
allow overlapping lists of continuous input and
output variables, and cluster analysis problems
require a categorical output variable (that can
later be used to label clusters).

r. STATISTICA Neural Networks (SNN): Boston2
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2. Advanced tab. You can also specify variables, and hence the general types of analysis problems, with the options

available on the Advanced tab. Those options will not constrain the variable selections to conform to one of the

(common) analysis types listed above, so for example, you could specify simultaneously continuous and categorical
output variables (a mixture of a regression and classification problem), in time-series networks.



Example 1. Specifying a regression problem via the Quick tab options.

Suppose you want to find a good model for
predicting continuous measurements of job
satisfaction from continuous measurements of
satisfaction in other domains. Open example
data file Factor.sta, which contains in the first
three columns measurements of satisfaction at

the work place.

Problem type

Quick I.ﬂmdvancedl Networks/E hsembles

* Regression
" Classification
" Time Series
" Cluster Analysis

1 2 3 4 5 6 I 8 9 10
WORK_1 WORK 2 WORK 3/HOBBY 1/HOBBY 2 HOME 1/HOME 2 HOME 3 MISCEL 1 MISCEL 2
1| 1051261 101,659 115,060 100,998 95,184 100,281 101,667 85553 104,035 110,278
2| 77,049 72933 77485 72744 61563 93,854 95392 88,609 70,115 72,000
3| 86,017 82206 78889 77,951 91,705 86,773 108,070 93,348 86,021 70,688
4| 91425 106,107 95640 90,901 111466 100248 86,080 93822 101,224 82,665
5| 113,714 92029 99079 79277 98416 104,013 83271 69,621 82,820 70,022
6] 86,606 87,817 67,663 93,662 77,997 99,822 97,275 108,622 91,400 79,776
7| 95,067 94505 98,081 94513 97422 93694 99,181 96,398 90,732 86,707
8| 113,500 104,607 105572 101,008 102,275 87427 96,664 86,577 93,057 112,702
9| 104,549 97,299 94,074 88,538 98,112 97,785 99,585 99,761 99,399 105,908
10| 104,635 97,908 85823 82486 90447 104688 95076 99695 77,630 62,031
11| 102,064 87,010 94687 79203 68482 78995 86430 78,822 89,729 87,553
12| 109428 94,937 104396 119,293 112,988 122931 114816 102,109 116,339 101,363
13| 89,994 77,392 100,771 97,026 111,107 107,660 116,858 114,730 88,715 76,495
14| 89983 91259 89216 81250 100,519 94902 96,723 94 411 88,419 89,670
15 96,946 103.043 97493 98515 96833 92778 110.072 95162 102368 105517
12l 02 21 g ) f 724
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Example 2. Specifying a classification problem via Quick tab options.

Fisher (1936) iris data: length & width of sepals and petals, 3 types of Iris
Use the data file Irisdat.sta to classify FLOWER 1 2 3 4 B

. : SEPALLEN SEPALWID PETALLEN PETALWID IRISTYPE
type from four continuous varla.bl.es SLENGTH to | 501 33 14 0.2/ SETOSA
PWIDTH. The goal of the analysis is to accurately _ 6.4 2.8 5.6 2.2 VIRGINIC
: i 6.5 2.8 46 1,5 VERSICO
classilfy flowers as Setosa, Virginic, or | | &7 51 - I
Versicol based on the values of the continuous _ 63 23 51 15 VIRGINIC
input Variables_ | 46 34 14 0,3 SETOSA
6.9 3.1 5.1 2.3 VIRGINIC
_ 6.2 22 45 1,5 VERSICO
Quick IAdvanced' Metworks/Ensembles _ 59 372 48 1.8 VERSICO
_ 46 3.6 1,0 0.2 SETOSA
Problem type SARISTYPE NN 1 -SEPALLEN _ 6.1 3.0 46 1.4 VERSICO
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~ .
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Example 3. Specifying a time series problem via Quick tab options.

Using the data file Series_G.sta, you can predict future values of variable SERIES G (monthly
airline passenger totals; see Box & Jenkins, 1976) based on previous ("lagged") observations.
Click the Variables button and select SERIES G both as the input and output variable. You

can use the Intelligent Problem Solver or Custom Network Designer (and specific network) to

find a network architecture that accurately predicts future airline passenger loads.
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Example 4. Specifying a classification problem via Advanced tab options

Open the data file Boston2.sta. Click the Variable types button on the Neural Networks Startup Panel - Advanced tab and select
variables ORD1 through ORD12 as the Continuous variables for the analyses, variables PRICE and CAT1 as the Categorical
variables, and variable SAMPLE as the Subset variable.

Data analyzed by Lim, Loh, and Shih (1997)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
PRICE |[CAT1 ORD1 | ORD2 ORD3 ORD4 ORD5 ORD6 ORD7 ORD8 ORD9 ORD10 ORD11 ORD12| SAMPLE

~ _1|HIGH 0 000632 180 231 0538 6,575 652 4,090 1,0 296,0 1530 396,90 4,980 LEARNING
__2|MEDIUM 0 0,02731 0,0 7,07 0469 6421 789 4967 20 2420 17,80 396,90 9,140 LEARNING
~ 3|HIGH 0 0,02729 0.0 7,07 0469 7,185 611 4967 20 2420 17,80 39283 4,030 LEARNING
_ 4|HIGH 0 0,03237 00 218 0458 6998 458 6,062 3,0 2220 18,70 39463 2940 LEARNING
elHicH Q_00gsane 00 218 04dea 7447 42 6082 30 2220 1270 13900 £330 | EADNMING
Select data type: 8 | Please Select Output (Dependent) and Input (Independent) Variables
1-PRICE 11-0RD9 1-PRICE 11-0RDS 13-0RD11 - 13-0RD11
2-CAT1 12-0RD1  [2-CATY 12-0RD1 A 12-CAT1 14-0RD12 2-CATT 14-0RD12
13-0RD1  |3-0RD1 13-0RD1 §0.} [3-0RD1 3-0RD1
4-0RD2 14-0RD1  |4-0RD2 14-0RD1 E 4-0RD2 4-0RD2
5-0RD3 15-5AMP  |5-0RD3 15-SAMP ‘1 |5-0RD3 5-0RD3
E-0RD4 6-0RD4 1 B-0ORD4 6-ORD4
7-0RD5 7-0RDS 7-0RD5 7-0RD5
8-0RDE 8-0RDE 1 |3-0RDB 8-0RDE
9-0RD7 9-0RD7 9, 3-0RD7 9-0RD7
10-0RDS 10-0RDS 1] [10-0RD8 10-0RD8
11-0RD9 11-0RD3
< > < > 6‘ 12-0RD10 12-0RD10
Spread | Zaoom | Spread | Zaoom | Spread | Zoom | 9. Select All | Spread | Zoom | Select All | Spread Zoom
Continuous variables: Categorical varniables: Subset vanable: 11 o utputs: Inputs:
314 12 [15] 6. fi 274
- - - - O ——————————————————————————————————
1 28174 nn Q414 N RN R E7N Q1 2708 AN NTN 21 NN A7AR E7 21 n2n'| FARNINMA
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Example 4. Cont.

- iz, STATISTICA Neural Networks (SNN): Boston2 >
. . . . 1 Selected inputs/outputs Vanable types
Note that all variables that were first selected as categorical or ! | Dependent PRICE Continuous: ORD1-ORD12
continuous variables, but are not included as input or output variablesin | Independent CATI-ORD12 Categorical: PRICE-CATT

Subset: SAMPLE
the neural network analyses, will automatically be regarded as auxiliary

variables. Those variables will be available on the Results dialog where

Quick Advanced | Networks/Ensembles |

th . . ] Vasiable types ‘ Select analysis: OK
ey can be selected for various graphs, etc. (e.g., for plots of residuals 2
. 1 Intelligent Problem S olver Cancel
: - . . G Input Outut vaisbes | 4 Inteligent Problem Solver | |
against specific auxiliary variables). Input-Output varisbles B8 Custom Netwark Designer
. . . . . Opti -
To complete the data selection process, you will need to define the Speciy the subset variable codes: =) Create New Ensemble B ouiors - |
. . . . . . v Train: |LE¢LHNING ish
subset variable codes. This will determine which cases of the data set will o L9 Fun Existing Model
- ) _ ¥ Selection: [TEST #[] Feature Selection
be used for training, selection, and testing of neural networks. e [ Code Generator
est .
On the Startup Panel Advanced tab, first select the Train check box, and | ISl Retrain Network
) . ] . . . . . ™ lgnore: | Vit Network Set Editor
double click in the adjacent box. A dialog will be displayed in which you Train: Used for training 751 Model Editor
. . Selection: For estimating sekection eror
Can SeleCt the SU bset Va rlable COde; SeleCt LEARNING and CIICk OK. Then, Test: For ranking ilt-:-rt'stl-.-r_‘t;-:-:-s _C_I'-;:_at_eps_lar_:_t-:_st_s ;‘:-L—':-‘-\[;Et—]:(E for
. . . . Ignore: Cases will be excluded from the :::::; :;_’r_'r :‘f_'_l_’r.:_'::: %

select the Selection check box, double click in the adjacent box, and from sbove. o e ool e
the resulting dialog select TEST. ; 35U message [ mising cases are [ound 5 0penDale |

. . . L. . o v Maximum data size, in MB: |JU @ siicy §‘ S w
This selection will divide the data set such that cases 1-506 (identified

with the code LEARNING in variable SAMPLE will be used for training,
and cases 507-1012 (TEST) for selection.

Note that the variable specification options on the Advanced tab will not only allow you to specify classification or regression-
type problems (i.e., categorical or continuous output variables), but also both (i.e., "mixed" regression and classification
problems). STATISTICA Neural Networks will automatically make available the appropriate analysis and results options for the
different types of output variables, i.e., continuous, categorical, or both.
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