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The followinguser guide documentise outcome of a collaborative effort of University Bonn
and the author. Larger parts of the Java code undgryGIG had been developed over the
years in the conie of projects related tthe CAPRImodelling system, which receide
considerably funds from the EU research framework programs. Following the Igeoiena

in CAPRI, the GGIG preompiled code can be used for other scientific pregsivell

without chargeThe document comprises to a larger exteattntent of earlier versicof

the CAPRI user guidef whichthe GUIis nowrealizedin GGIG.

Theauthor would like to acknowledge the contribution of Alexander Gocht, vTI

Braunschweig, to the CAPRI GUI coding efforts. All errors remain with the author.
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Overview

The GAMS Graphical Interface Generator (GGIG) is a tool to generate a basic Graphical User

Interface (GUI) for a GAM®r R project with five main functionalities:

1. Generation of user operable graphical controls fromXML based definitions The
XML file definesthe project specific layout of the GUI. The user can then interact
with the GUI to change the state of the controls. The state of each control component
such as a checkbox can then be mapped to GAMS code (3SETGLOBALS, Set
definitions, settings for paramesg. It combines hence the basic functionality of a

GUI generator and a rudimentary GAMS code generator.

2. Generation of GAMS compatible meta datdrom the state of the control which can
be stored in GAMS GDX format and later accessed, so that scenariti@esiare
automatically stored along with results.

3. Execution of a GAMSor R project while passing the state of the control to

GAMS respectively Ras a include file

4. Exploitation of results from GAMS runs by providing an interface to define the
necessarynterfacing definitions in text file to load results from a GAMS into the

CAPRI exploitation tools.

5. Access to a set of GAMS related utilitiesThis include e.g. a viewer for GDX files, a
utility to build a HTML based documentation of the GAMS coda batt execution
utility.

That guide is thought for users of GGIG generated interfétogsl be typically be

complemented with a user guide which is specific for the project, such as the CAPRI user
interface documentatiom. he A GGI G pr ogr a nsesithe gecegsary de 0 compr
information to set up interfaces based on GGIG.

The main parts of GGIG are graphically depicted below. At its core stands the GGIG Control
generator, based on Java code. BasedXila based definition filgrovided by the project
it gererates a project specific GUI which can be operated by the user. The state of these

controls such as numerical settings, on/off settings or n of m selection can be passed to

! The code can also be used from inside Java, but that featuredisaatsed in the documentation.
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GAMS by anautomaically generated include file which also contagienerated metdata
documenting the state of the contrdlte user can also execute GAMS from the GUI. The
GUI can equally load numerical results and meta data in a specific GDX viewer. The latter
supports Avi e w-defirefl neporistoiexploitthe rdisu. Tiee .detgilsrokthe

different elements are discussed below.

Meta|data
Numerical results

Diagram Overview on information flow in GGIG

Wolfgang Britz, Version October 2014 9



GGIG Graphical Interface Generator i User Guide

An overview on the GUI

{2 CgeRegEU~+ [E\brit\caprivgams] . =z

| File Settings Utilities

CgeRegEU+ tasks General settings | d switches |

Calibrate CGE CgeRegEU+ General settings.

@ Run policy experiment

Run test shocks

Scenario description | cge_rd_plus10 -

Use seperate threads V|

Countries

Compile GAMS. Start GAMS || Stop GAMS VEpro\tresul's
|

:
r
ILR

University Bonn

Institute for
Food and
Resource Economics < [ »

‘geRegEU+ | Ini file : regcge.ini |User name : undefined | User type : runner

As shownin the exampl@bove, the GUI consists a few elements:

1. A menu barwhich allows to change some settings ($&esection on general

interface settings)

2. A workstep andtask selection panebn the left hand side where the user can select

between different tasks belonging to the project.
3. Arright hand side panelwhich either shows:

i. The generated controlsa button paal to start GAMS and a windows

in which the message log from GAMS is shown
ii. A panel to selecdata to viewand to start tHe exploitation
iii. Theexploitation tools
4. A small window in the left lower corner which present a logo.

Before using a GGIG based intaréa the users need to edit some project specific settings, see

next chapter.
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Initialization: General interface settings

The interface has a few standard settings wh

di aloguedo. These ar e:

1 Certain file locations the directory where GDX files for results are assumed to be
stored (resDir) and three directories which can be used to adjust the specific model
application: the root of the GAMS file (workDir in GAMS called modelDir, a

directory for restart files and one for data files.

Option
User Settings || System Seftings || gams and R | SuN | Other optians|

mode! files directory - -\gams

.. T T
Restart Directory \restar

. \dat

Result Directory T:\britz\promok20l4\results E

Data Files Directory
[ Rename ‘gamsMame.Ist' etc. by 'task.lst’

Generate REF and EXP file

Save in caprinew.ini

These file locations are passed to GAMS and can be used in the GAMS code to read / include
files from the correct locations on disk. In order to make an initializ&teportable,

locations can be defined relative to the GUI directory.

GAMS and R related settings

Option
| User Settings | System Settings || GAMS and R | sy I Other uuh’unsl

B AT A L:\24.3\gams.exe E]
GAMS scratch Directory d:izemp E]
Path to R.exe C]
Path to Troll.exe C]
GAMS Options

Number of processors used in GAMS Get the number of processors ... ] 8 :
Processor speed relative (100% ~ 2.4 GH Intel core 2 100 :

Save in caprinew. ini

Wolfgang Britz, Version October 2014 11
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SVN related settings

Option

‘ User Settings I System Settings I GAMS and R ‘ SVN‘ Other opuons‘

SVMuserid ~ |essseses

SVMNpassword | esssss

SVM URL for Gams https: ffsvn1.agp.uni-bonn.de fsvnjcapriftrunk/gams

SVM URL for results https: ffsvn1.agp.uni-bonn.de fsvn/capriftrunk resultsregege I

SVN URL for restart

SVN URL for data

[] Report SN URLs and local modifications to indude file

The SVN settings can be used to perform checkout and updates in cases where the model
code with rehted data, restart files or result files is under versioning control on a SVN server.
|l f the model I's not under version control, t

invisible. The SVN settings arausonly optional
Case one: Exploiter and runner

Entering the necessary information to link to the SVN server

An exploiter by definition only accesses GDX files from the result directory. He is not
allowed to run GAMS programs, and thus does not need access to the GAMS source code,
data and restart &k read in by the different GAMS based working steps of CAPRI.

Accordingly, in order to work with SVN, only three pieces of information have to be entered

CAPRI [t:\britz\caprilgams]

File E!m Utilities Help

Edit settings

Loaugsettings from ini file

(e Save current settings to ini file

under fASett i nl, .| Removetaskspechcsettings  jnGhe SMNitab:g s 0
 The SVN user id
1 The SVN password
1 The url of the rsult directory

The first two fields are not visible, and the related entries in the ini file are encrypted. The last
entry can be set to a specific branch relating e.g. to a training session. That allows for CAPRI
Amini i nstall at i dgonsdonotndel t® beedistributedias SVNst al | at
installations as the SVN interface in-the GU

directories and files. That ensures some additional safety regarding access information to

Wolfgang Britz, Version October 2014 12
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sensible branches of the ser a bystander cannot read the user id and password. But users
should always place local copies of such branches including the directory from which the GUI
is started on secured parts of their file system.

The local directory for the GUI is simply takéom the start directory of the GUI; whereas
the SVN address for the GUI is stored in the

1sild database Base year

Simulation year

znerate baseline

an scenario

tploit gdx |'_”'_
8 (=13
Option
User Settings | CAPRI System settings | SV other options

Sibuserid  |eeseseses ‘ ]
selection

SWMpassword 0 |esssss
wnscale

SWh URL Far resulks https:jisvnl.agp.uni-bonn.defsvnfolditrunk/resulks ‘
tploit sceny

Sawe in capri.ini

Scenario 5 |

[ show results ][ show meta data

The runner can enter the additional SVN urls relating to the differerdisetiories of a

CAPRI installation. That should give some flexilyilwhen working with branches on the

server:
Option
Crption
User Settings | CAPRI System Settings | GAMS |m\ Other options
SYM user id |oooooooo| |
YN password | LTI |
S¥M URL for Gams |https:,|’,|’svn1 .agp.uri-bonn, defsvnjoldftrunkigams |
WM URL for resulks |https:,|’,|’svn1 .agp.uri-bonn, defsvnjoldftrunkfresults |
SWM URL For restart |https:,|’,|’svn1 .agp.uri-bonn, defsvnjoldftrunkjrestart |
SWM URL For data |https:,|’,|’svn1 .agp.uri-bonn, defsvnjoldftrunkjdat |
[% [ save in TibricelCAPRIVGUTCapriin |

Performing an update

The second functionality for an exploiter (and runner) is to update all directories with the

Loy CAPR e rcapror
[File Settings [Utilities| GUI Help

CAPRI warks GDX Viewer
O Bulddats gt equation and variable viewer
© Generate Build HTML documentation

© Runscem sy ypdate

me n u | t em ﬁ Ut | || CAPRItasks|  Use ti\britz\capri\gams\utilicleanUpGamsDir.bat’ ta clean up saurce directory | mn Update

will download updated versions of files into Heh directories, and, if the related files in the

local working copy have not been modified, will also replace the local files.
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Choosing that menu item will open a di al

area into which messages from the S\fidates / checkouts are reported:

S¥N settings
| " A

Pressing the fAupdateo bottom will trigger

shown in the reporting area:

Update for t:\britzicapriigui completed at revision 5310

Files/sub-directories updated : t:\britzicapriiresults I

Update for t:\britzicapri\results completed at revision 5310

Update for t:\britzicapri‘dat completed at revision 5310
Skipped t:ybritzicaprilrestart) fertifert FR.gdx

Files/sub-directories updated : t:\britzicapriirestart)fert
Skipped witbrivzh caprit resvare) inputsi LAB EXPTVAL.GDX

Files/sub-directories updated @ tribriczheapril\restart) inputs
Files/sub-directories updated : t:\britzicapriirestart

2 files were skipped (probable conflicts)
Update for tiibriczheapri\restart completed at revision 5310

Update for t:\britzicapril\gams completed at revision 5310

If the directory is not yet under version control, the GUI will perform a checkout instead, i.e.

seting up the first installation of the hidden copies from the server. Before an update, a

Acl-epd operation wil./ remove any possi bl e

operations. As long as an internet connection is available, that simsuickesmooth updates

in most cases and avoid some of the more tricky problems TortoiseSVN users might face.

Case two: Administrator

An administrator can enter the same SVN directories as a runner, but can trigger updates for

the different parts separately:

Wolfgang Britz, Version October 2014 14
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S¥N sektings

Update GAMS ] [ Update results ] [ Update restart ] [ Update data ] [ Update GUI

Usage for installation purposes

Since quite a while the CAPRI network discusses how installations specifically for training
sessions can be organized more easily. The newly embedded SVN functionalities in the GUI
should ease that task somewhat, spelfian cases where only exploitation functionalities

are asked for.

The installation of CAPRI based on the new functionality is relatively straightforward. As
before, a JAVA run time engine must be installed for the GUI to run. For an exploiter, only a
minimum GUI installation (e.g. without the large geometries for the 1x 1 km layer) and the
necessary results files to view can then be copied to a local directory. At first start, the user
must then only enter where the results had been copied to (if thiefites are not parallel to

the GUI) and save the information to his néAPRI.INIfile.
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GGIG Graphical Interface Generator i User Guide

File Options Yersioncontrol Help

Work step selection Set XML table definition file | [] Use table definitions from : null [] Sort code lists  [] Show dialog to link GDX dimensions to sets
(@ Exploit gdx files List of tables loaded from GDX file(s)

H1‘) Result directary "ycapritresults' does nat exist,

Load gdx file Load selected tables(s)

CAPRI GUI Yersion 2.0, March 2009 Ini file : capriini User name : |User type : exploiter [

The interface is saip such that only the results of those work steps are visible where result
files are found. For a training session concentrating on analyser@rios, only those result
files can be distributed. An installation with four scenarios at NUTS2 level plus all the

necessary GUI files will require under 100 MByte disk space.

User Settings | CAFRI System Settings | syn | Other options|

d:4 TSCheltenhawz010 1t
Result Directary k = ltenham: hresu 5|

[ Rename 'capmad.Ist' etc. by 'task+settings |st'

[

Once the user has optionally entered the results directory, and storéukitini file, the user
will face a rather clean interface which only allows to exploit existing scenarios and to exploit

GDX files (also that option could be removed for exploiters).
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Settings linked to the exploitation tools

' Bl .. e )

| £| Option

Option

User Settings | System Settings | GAMS and R [ sy || ther options |

Path to view definition file (tables. xml)

Path to Editor

Language to load from tables.xml

T:\britz\capri\GUI\tables.xml

\\agp\pub\soft\kedit\KEDITW32.EXE

-
()

English

[] Sort code lists in predefined tables

[] Sort code lists if showing all elements

Clean window with GAMS output with each new GAMS compilefstart

Use task spedific settings in interface

[] Debug XML table definition (output to OS prompt

Options
Save in dairydyn.ini

The
t he

inPat h

resul

ttonithenvi(dewbdefs .

ts (see chapter

Xxml ) o

al

Aexpl oit

resul tso).

O WS

Wolfgang Britz, Version October 2014
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Starting GAMS from GGIG

GGIG allows starting the GAMS project directly from the interface, either in compile or run

moke. A break request can also be sent to GAM

| [ cCompile Gans_ || startGams || stopcems |

Once started, the GAMS project routes its ouipstieacto the consolé¢the DOS prompt)o

thelower right part of the interfagsuch that the user can follow the progress

--- .farm_constructor.gms (91) 3 Mb -~
--- exp_starter.gms (74) 3 Mb

--- .ini_herds.gms (19) 3 Mb

--- ..title.gms {30} 3 Mb

--- .ini_herds.gmz (86) 3 Mb

--- exp_starter.gms (78) 3 Mb

--- .decl.gms(29) 3 Mb

--- exp_starter.gms (135) 3 Mb

-—— .title.gm=(30) 3 Mb

--- exp_starter.gms (202) 3 Mb

--- .title.gm=(30) 3 Mb

--—- exp_starter.gms (240) 3 Mb

--- .store_res.gms (232) 3 Mb

--- exp_starter.gms (323) 3 Mb

-—— .title.gm=(30) 3 Mb

--- exp starter.gms (325) 3 Mb [%
--- .gtore_res.gnz (Z32) 3 Mb

--—- exp_starter.gms (344) 3 Mb

#*%* Status: Normal completion

--- Job exp_starter.gms Stop 12/01/10 21:06:06 elapsed 0:00:00.047
GAME RC O

< >

The pane with theontent can be scrolled by a right mouse click in the pane to open a popup
me n u . I f an editor is added under Aother opt

opened as well:

{Jpen gams file .
Open gams Ist file ..

Scrall Lok,

The pane can hence be Afr ozeno besimspettddathile e. g .
the project continues to run. In order to successfully start a project, the ini file for GGIG must
comprise the information where the GAMS executable can be found, but also where the

GAMS code otthe project to start is stored, see dicussion on settings above.
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Viewing results: exploitation tools

The basic strategy of the GGIG exploitation tools roots irCtRERI exploitation tools

which require that all model results are stargd one GAMS parameter which can have up
to 10dimensiams and saved tGDX containeras a sparse matron disk One or several GDX

containers with results are then read from disk and merged.

An additional dimension can be added if several files are lqgaggdto compare scenarios or
years.A specific XML dialect defines views (filters, pivots, view types) into the cube, and
allows the user to load several result $atgically from different scenariosin parallel.

If no table definition file is prese, GIGG offers a GDX viewer which some interesting
possibilities not found in the standard GDX viewer (such as numerical sorting, statistics,

selections). For detailsge below

Views as the basic concept for exploitation

The concept of th&GIG exploitaion tools is centred on the idea of a view. Content wise,
each view may be understood as showing one or several indicators relating to results of
working stepslefined in GGIG e.g. environmental effects of farming, prices or market

balances. Each viewuk
extracts a certain collection of numerical val(fégering)
labels them so that they carry information to the user (long texts, units)

1
1
1 chooses a matching presentafioas a table, map or graphic
1

and arranges them in a suitable way on screen.

The views can be linked to each others, allowing a WEB like navigation through the data
cube. Views can be grouped to themes. The user may open several views in parahel, and
may change the views interactively accordinh¢oneeds, e.g. switch from a mapadabular

presentation, or change the pivot of the table, sort the mmdsstatistics, introduce

comparison®tc.

Internally, each view is stored in a XML schema. Technically, a view can be understood as a
combination of a prelefined selection query,aig with reporting information. The XML

schema allows to attach long texts, units and tooltips to the items of a table, and thus to show
metadata information to the user. The XML schema does hence replace look up tables in a
DBMS. It may equally store infmation regarding the pivoting, the view type (table, map,
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different graphic types), and for maps, classification, colour ramp and number of classes. The

views can be grouped into logical entities, and are shown as a popup menu to the user.

Tabular viewsanmay feature column and row groups. Empty columns and rows can be hidden;
tables can be sorted by column, with multiple sort columns supported. Numerical filter can be

applied to columns.

User Ve GUI:

definitions Selection/pivoté

supplied
filters

Exploiting results

For each work step,t 0 ebBstitngnt he AExpl oit

[ Compile GAMS ][ Start GAMS ][ Stop GAMS ][ Exploit results ]

Which will load the exploit result exploitation panel.
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Graph: The interface in Oexploitationodo mode
Result exploitation
[EuRU2T |
oL Belgom and Luxembourg® || S0 1 [RES.2_0820mNIMVIELE =
DX Denmark’ Scenario 2 =
IDE "Germany
EL "Greece” Scenario 3 -
Country selection IES "Spain”
FR France” Scenario 4 =
IR “Irland”
T “Ttaly™ Scenario 5 -
I "The Netherlands® a
Scenario 6 -
o ‘
Regional leve! | Scenario 7 =
9
Scenario 8 v
Base year selection ios Scenario 9 -
- Scenario 10 =
‘Zl Scenario 11 -
22
23 Scenario 12 =
b+ 3
Simulation year selection s 3 Scenario 13 o=
26
27 Scenario 14 v
28
‘Z? Scenario 15 -
‘ Showmeta | Showresuts ]| Load contentof flesinto GDX viewer || Return

The right hand side comprises a set of etlop/n boxes from which up to 15 different

scenarios (or result files) can be selected. Thedieshent in each box is empty.

The left hand side shows, depending on the work step, selection control for countries, the
regional level, base year and simulation year. Operating these control filters out files from the
disk shown in the dredown boxes. It he exampl e above, only resu

simulation year fA200 and the regional l evel

Selecting scenarios

When the user clicks on AEXxp]l thedropbsxesarear i o0s 0
shown on theight hand side. Each box comprises the list of GDX files found in the result
directowy registered for that taskhe user can select in each box a file, or leave it erfipty.

text fields next to the boxes allow the user to replace the file name nousadlyas a

description of the scenario by a user chosen text.

B DAIRYDYN [..\gams]

File Settings Utilities

DAIRYDYN taks Scenario exploitation

() Start DAIRYDYN 3
Scenario 1 v

(%) Exploit scenarios
Scenario 2 |pgs_30C0wWs 2017

RES_30COYS UNTIL 2015
RES_SDE%S UNTIL 2017

Scenario 3

RES_30C0%S UNTIL 2020
RES_30C0WS UNTIL 2023
Scenario 5 |RES_30COWS UNTIL 2024
RES_30C0WS UNTIL 2025 v

Scenario 4

5
(7]
=y

At the bottom of the panel, pressing t:he
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Show meta ][ Show results ][ Load content of files into GDX viewer ][ Return ]

DAIRYDYN [..\gams]

View Handling  Windows

Herd summary, mean [0] E”Elf's__q

Farm @ Yiew bype
o
v| RES_30COWS 2017 E EE

Cows

Herd size Revenues Variable Costs of Gross margin | Labour Milk yield

[Heads] [Euro/ha] costs (incl. concentrates | [Euroha] [hours/ha] [literhead
concentrates) | [Euro/ha] and year]
[Euroha]

2980.48 201.29 2529.02
2973.75 199.42 2524.63
2971.81 199.08 2523.25
2975.55 20011 2525.70
2980.59 201.50 2528.99
2985.35 202.68 253218
2986.51 202.64 253313
2987.75 202.55 253417
2989.09 202.35 2535.36
2990.52 20245 2536.62
2992.08 20211 2537.90
2980.48 201.29 2529.02
2940.22 190.10 2502.72
2938.59 189.89 % 2501.52
2937.43 189.51 2500.79
2938.74 189.74 2501.71
2937.10 189.04 2500.77
2939.59 189.44 2502.56

The full functionality is only available if a table definition file (see programmer guide)
matching the structure of the parameters in the GDX file is provided.

The multi-dimensional viewer with pivoting and exporting

possibilities

Theresults aré as mentioned abovieloaded from a GDX container and comprise a GAMS

a parameter with up to 10 dim&ons. That cube of datloaded in a spreadsheet like viewer
with pivot-possibilities? The user may switch between a tabular view of the data, or different
types of graphs (line, bar, pie, spider) or maps. SdmAn boxes allow the user to rotate

through data dimension not shown in the view port columns and rows. Several data

dimensions may be merged into one view port dimension. The user can use column and rows

Both the GDX container and the i-meoealuesregeirediskork i n fAsp

memory space. Introducing additional dimension has therefore limited impact on space requirements.
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groups, and may apply selection to columns and rows as well as to columns and column
groyos. Rows carrying zero values may only be hidden. Rows may be sorted by size of the
numerical values in one or several columns. The current table may be loaded into the
clipboard. Alternatively, all or a selection of tables may be exported to an extlrnal f
different formats (HTML, CSV, talseparated, GAMS, fixed width tables). There are further
possibilitiesavailable suclas changing fonts or the number of decimake following

chapters give details on these possibilities.

Pre-defined views

An XML file links pre-defined views to the result content of the taséBned in GGIG Each
view defines selections in the different data dimensions, the view type (table, graph or map)

and the pivot, plus some other information.

Graph: A pre-defined view

=/ Welfare overview [0] E@@

‘ e > Region Year =F:§E View type
b, - EXEY | [ Table
-]

-
Total 20457780.00
[Mio Euro]

|Eumpean Union ~ | 2020 = |

vi RES_2_0820ANIMWELF

Money metric 20435642.00
[Mio Euro]
Agricultural income 173051.80
[Mio Euro]
Premiums 51902.55
[Mio Euro]
EAA Output 495764.22
[Mio Euro]
Output crops 229820.02
[Mio Euro]
‘Output animals 265944.19
[Mio Euro]
EAA Input 375461.16
[Mio Euro]
Crop specific Input 96370.45
[Mio Eura]
Animal specific Input 173872.92
[Mio Euro]

View selection

Thecurrently selected view shown as a description of the window title

B} Welfare overview [0]

The number behind gives the internal order of the views as several views can be open in

parallel.

.
The currently shown view in such as windoan be changed by pressing the v~
button. Pressing the button opens a-pppmenu teselect another viewlhe available views

will depend on the results you have loaded. The views are logically grouped under $eading
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and moving the cursor on the heaglimill show the single viewgrouped under that heading

Some views will be opened as graphics (see chapter) or maps (see chapter).

B Welfare overview [0]

‘welfare »
CAP b
Matkets >
Prices ] -
W Supply details
T HaMU [ Supply details, mapping view
iU DHDC »  Income Indicators —
A Enwiranment » Labour use per ackivity
L Dual analysis »  Decomposition —
“' Multi-Functionality »  ‘ield decomposition
_E Mo kable Income indicators, mapping wiew -
[Mio Euro] Income indicators across Member States
Output crops Land supply and use I
[Mio Euro] Revenues L
Qutput animals Costs
[MioEuro] Further cost braakdown —
EA.A (G Energy and maintenance costs
[Mio Euro]
= Fertilizer input —
fn;?l:):ul:eo']:mc e Feed Distribution
Animal specific Input Feed requirements
[Mio Euro] A,B,C sugarbeet regime
Other Input Main crop areas I
[Mio Euro] Main crop area pie map I

Tax payers cost, total
Thin Frral

Navigating through views

o)

-
The dark triangle to left and right of the vic —  button allow navigating through to the list
of available views. The outer triangles in grey allow nawggthorughthe previously visited

views.

Navigating in the outer dimensions of the viewport

In many views, some data dimensions will not be shown in the columns and rows, but as
drop-down boxesn the toolbar. Use the mouse to select within the boxes. You can also use

the keyboard to search items by typing. An example for these controls is shown here.

Reqgion Years

European Union 27 W 2013 W

Note: If an outer dimension does only comprise one element, nelamoftist is shown

Column and row selection

Columns and rows can be hidden and included in the current view by using the buttons shown

below.
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Selection forcolumn groups Selection for columns
o
Income ectares or herd Yiel
a or head] size [k
[1000 ha or hds] or h
Cereals N
Oilseeds 454.55
Selection for rows
Other arable crops 1693.24 b oL

Doubleclicking the button will open a selectiaimlogue:

Selection dialog for Table rows

Enter search pattern in field and use buttons, or use mouse to define selections

[ Clear selection, add pattern to labels ” Clear selection, add pattern to keys ]

[ Add pattern ko labels ] [ Add pattern to keys ]

[ Remove pattern from labels ] [ Remove patkern From keys ]

(>

ttdes can be selected with

the mous

ak
Durum wheat 1 et

[ Ok ][ Cancel ]

The selections can be done by mouse, following the convention of the operation systems.

Additionally, a selection string can be entered in the field above, with the following

possibilities:

T A*0 sel ect al |

T AC*0 select al | 0i,t efin? ?s?tdarwiilnlg sweltehc tfA Ca

followed by any 3 characters.
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After entering the selection string in the text field, one of the three buttons must be right

[ Clear selection, add pattern to labels

clicked. The ] button will remove any selection and select

[ Add patkern ko labels ]

only those items which mett the pattern entered in the text fie will

. o From label .
keep the selection and add the matching items, wh [ RS U ] will
remove matching items from the selection.

Predefined selection groups

For some tables, pidefined selection groups for columns or rows are stored. When the
mouse is moved over the selection button and rests there for some time and such groups

exists, a dialogue will show as below where the groups can be selected.

View Handling  Windaws
Product Balances [0]

Reqgion

Years

-

Germany 2020

Selection of predefined groups E|
List of key words For groups
show all ~
EAé (115) -
Cereals ble dickll nTE (13 o in
ODilseeds MUTBAL (3
Other arable field crops| =SB (1] 3
al (145
Vegetables and Permar]
cereals {11}
AlathEqCIEp dairy praducks {11 261
Fodder fFeed (123 '
Meat market {63 )
Other Animal products || m=at (4} M) 3

Young animals 5

Selection of the view type

As discussed below, the data can be shown as tables, graphics or maps, to do so use the view

selection droglown box:

Manually changing the pivot

Normally, the predefined givs will link the data dimension in an appropriate way to

columns and rows. However, the user is free to change the pivot, to e.g. generate a cross
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<

sectional serie\ dialog opens wheleft-clicking the button to pivot the currently

shown or selected part of the view:

B Transposing and Merging X
rea

Table control ai
Animation ]

Box (1) 273
Box (2) 1
Box (3) 1

Box (d) i

2] Table column groups
6] Table columns Ttem(6)

o
Table row groups  Table rows Table cells area
Activity(83)

Scenarios(2)

The boxes show thedata dimension and their lengths. They can be dragged to
the different viewport dimensions as shown in the screen shot above. Assigning several

Table columns

Scenarios(2) ItemiB)
dimensions to the columr— |l eads to Aspannedo

BIOF_DZE2 Income
[Euro/ha or head]

dimension Alternatively, columns and rows can have row block:

13865 25955
ATT3% 3001%

BIOF_D2E2
59217.85 8335.37
2.08% -13.24%

4958.80 2271.59
3584 B.AT%

533.21 649.48
0.00% 0.00%

60473.37 960745
0.00% 0.00%

BIOF_D10E1
]

5142.97 2421.03

= = |0 combination with the selections for columns and rows,

and column and row blocks, the view can be adjusted to the need of the user, e.g. to export the

data in a specific ordering to an external file.
The pivot can alternatively changed by mouse cliokbe text field above a selection box:

1 A left mouse click puts the items from the selection box into the rows, while moving

the items from the rows into a selection box. A double click generates row groups.
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1 A-right mouse click puts the items from theesion box into the columns, while
moving the items from the rows into a selection box. A double click generates column

groups.

The row and columns can be switched by a

Changing view options: fonts, number formatting and rounding, hiding

empty cells, comparisons

A dialog opens when pressing 1* button to change various options of the current view:

i B
- e —

iETahoma v: ill vj :plain v:

Fraction digits and dedimal separator (2| o]
Separator between merged data dimensions [I—

-

Column width | 935 Rowwidth | 945

[ Hide empty rows  [| Hide empty columns

a

Cut off limit to determine empty cells 0=

Use default pivoting for tables [~ Show histogram || Use dassification colors for tables

'Show only selected items - -Long texts only -
H Comparison output :'\u'alues and percentage difference -
Comparison threshold to hide values O

Data dimensions used for comparisons

Element used for comparisons Activity :Utilized aagricultural area - |

[ ok ][ define colors H define statistics H store settings ][ load settings

——— =
T—

1 Fonts set font family, size and styleaffects tabular views.

1 Number formattingchose the number of digits and define the decimal separator. The
tool suppors rounding numbers before the decimal point by allowing for negative
fraction digits. Choosing e.gl will round all numbers to ten§he numbers shown in

graphics or tables are based on the rounded results is applied.
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1 Hide empty rows and hide empty columwdl suppress in the currently seen view,

any columns and rows which would show only blank cells.

1 Cut off limit to determine empty cell$n standard mode, the interface will treat zeros
as missing values, and items will be shown as blanks. But the user might also enter a
different value (any value, in absolute terms, below the threshold will be treated as if it

was zero).

1 Use default fwoting for table That is the normal mode, where the pivot is defined by
the table views. By clicking that off, the currently chosen pivot (from the current table

or manually defined) will be kept even if a different table is chosen.

1 Show histogramA histogram is shown additionally to the current view as a separate
window. The current window might however hide the histogram window, so that

minimizing other windows might be required.

I Use classification colors for tableblse the colours which would be udedtolour the

regions in a thematic map to colour the numbers shown in tables.
1 Use of short code and/or long texts

1 Comparison output the exploitation tools can add different types of comparison

output. They also affect whatshown in maps and graphics.

Comparison output ;'u'alues and percentage difference .

Values and percentage difference
Comparison threshold to hide values Valuss and shsolute difference [

Values and normalisation
Only percentage difference
Only absolute difference
Data dimensions used for comparisons [yNarmalisation

Values and GTAP difference

m

Only GTAP difference =
ANor mali sati onodo means t hat the value is divi
to calcul ate shares. The AGTAPO difference i

absolute difference: it multiplies the diffaee in the logs with the difference (thanks to Rob

McDougall from the GTAP team in Purdue for the proposal).

I n tables, the fAandd options wil/ show t wo |

and one with the comparison output, as seen below.
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BIOF_D2E2

LE
Income Hectares or Yield Supply
[Euro/ha or herd size [kg or 1/1000 [1000 t or 1000
head] [1000 ha or headha or animals]

hds] head]
| >
Ci Is

438.65 59217.85 4958.80 293649.34
A7 73% -2.08% 3.58% 5.58%

ereal

454.55 8335.37 227159 18934.54
30.01% -13.24% BT % -18.60%

Oilseeds

Other arable 1693.24 T938.25 3274316 259923.47
crops -A.26% 227% 2.00% 0.78%

The fADat asudieme n ©ir o malwsgceselactomerorsséveral dimensions used

for comparisons. A typical application is the comparison against a scenario. The use of more

than one dimension allows e.g. to compare values against a speaiff yiee reference

scenario. For each comparison dimension, a-doyn list allowsts el ect t he AEIl em
for compari sonso d e flfistatistids hadibeen addecthtp the aveva n p oi n
these can be used for comparisons as well, thepedound at the bottom of the selection

list.

Showing a histogram window

The system offers different ways to retrieve information about the distribution. For maps and
tables, the user can show an additional window with a box and whiisiggam, histogram

and some descriptive statistics as shown below. The box and whisker diagram is defined as
follows: the green box shows the first (Q1) to third quartile (Q3), so that the width of the box

is equal to the soalled inner quartilerangeRIQ) . The bl ue Awhi sker so

~N

minus 1.5 times IQR and Q3 plus 1.5 times IQR, but bounded by the minimum and maximum
of the observations. In many applications, any value falling outside that range is classified as a
mild outlier. The red dottedhiskers are at Q1 minus 3 times IQR and Q3 plus 3 times IQR,

but bounded by the minimum and maximum of the observations. In many applications, any

value falling outside that range is classified as a stronger outlier.

The user can restrict the plotted garas to exclude stronger outliers. If outliers are present,

the red dotted whiskers at the tail with strong outliers are removed.

The blue dotted lines show the mean, andré standard deviation around the mean. For a
normal distribution, that would @er around 2/3 of the observations. The black dotted lines in
the histogram show the class limits used for the colour model. The bottom reports some
descriptive statistics. The technical implementation is set up according to the way maps are
drawn: the poplation consists of all values in the rows and the columns of the table, and thus

differs from the outlier control, which treats each column as a separate set of observations.
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271

1754.43

‘Cummulative distribution graph V| Frequency groups:

Histogram for : Build regional database [0] ‘T”ﬁ|&|

100 %

Median

35886.0.
1

Median plus 3 IQR

Median plus 1.5 IQR

/)

Mean nlus one std. dev.

eal ]

~_

i

0.00 35838.51 11677.03
. - Arithmetic mean
Min 0.00
Q1 1891.01
Median 3139.70 Iean 349348
Q3 4437.06 .
Max 11677.03 Class limit
I0R 2546.05 Std.Dey 2069.33

The colours are typically used to visualize the distribution in mapsaba second option,

they can also be applied to the numerical values in tables. Alternatively, histograms and box

and whisker diagrams can be drawn via the graphics.

Working with tables

Tool Controls for column and row selection
EA CAPR
wiew Handling  Windows
P Reqion Years ‘EEE View bype
—. 2111 — 2020 < MIE |
° 01GWPBUR
Income Hectares or herd size Yield Supply Crop share/Animal density | Production per UAAR
[Euro/ha or head] [1000 ha or hds] [kg or 141000 head/ha or [1000 t] [% or 0.01 animals/ha] [kaha]
head]
Corcals 39415 6205.33 T481.76 26367.7T 3850 2885.66 -
Oilseeds 261.27 69133 3676.42 2501.64 429 157.84
Other arable crops 831.38 826.74 39804.98 32908.47 5.13 2043.62
The toolbar
Region Years Scenatrios View bype

-

Germany 2020 01GWP.., »

agg
SEC
SEE
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Tooltips for column and row headers

For predefined tables, tooltips may be stored which give additional information on the
columns and rows. They will appear when the mouse is moved over the respective column or

row header.

Y

Income Hectares or herd size Yield Supply Crop share
[Euro/ha or head] [1000 ha or hds] [kg or 11000 head/ha or head] [1000 t or 1000 animals] [% or 0.01 &

nnnnnnnnnnnnnnnnnnnnnnn

[ |

1171.26 140.57 39192.45 5509.33
INT13.8T 14.47 PR5446 78 4116.05

Drill-down

Some views comprise hypénks to other tables. Numbers with hyperlinks are shown in blue

2515.60

22
, and a tooltip will appear when the mouse is moved over them.

Doubleclicking in the cell will jump to the connected table.

Clipboard export

The content of the currently shown view can be copied to the clipboard by press:he

button. Tables are placed as tab delimited text in the clipboard, so that they can be pasted into
spreadsheets. Graphics and maps akeglas graphics in the clipboard and can be copied

e.g. into word processing.

Note: If copying numbers from the clipboard to EXCEiLnight be necessary to change the

delimiter.

Export to file

A dialog opens when pressing 3

=
=]
[=
=

button to export the full dataset of the view to affile
notonly the currently seen paihe action provoked by the button depends on the view type.
In tabular view, in opposite to the clipboard export, the export file will scroll through the
outer dimensions and will copy all stacked tables after each other into a file. Take the table
below as an example. Clipboard export will export the data for Belgndril984. File export

fill export data forall regions and foall years, if the user does not apply filters in the export
dialog. An example is discussed on p@ge
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B Prepare national database
el feas A [ e
|| “Ecanomic Accoonts For Agriculere | | Belgium v | (1084 & e | St
e | v | w
J

Unit value EAA Quantity
I g1 " B > ] [Euroft] [1000]
Praduction value
Cereals 2515.60
Oilseeds 22.00
Inputs:
Praduction value
Cereals 2515.60
T Ay

The rows can be sorted by one or several columns by clicking with the left mouse button in

the column headers. Adding additional sortin
key and then using the mouse as explained eefosorting symbol will show sort direction,

and its size will show the sorting order.

60473.31 9607.45
000w 0.00%

59217.35 8336.37
..... 1324%
5142.97 2421.03

000% 0.00%

Numerical filtering based on cell content

Clicking with the right mouse button on one ofthecolimeader s wi | | open th

di alogd which can be used to apply numeri cal
from the view.

Filter dialog
Define numerical selection filter for[\\eb\e rows

Comnparison operator Comparison valug

B v

Clear selertion and select acrording to fiter |

el result of fiter to existing selerction |

Remove: resul of Filter Fram existing selection |

Changing the row height and column width with the mouse

While dragging with the mouse the bottom of the first road®se, the cell height of each row

(the height of each row) is changed at the same time. But, the column width can be changed
selectively per each desired column (if you change the width on one column, the widths of the
other columns do not changB)e colunn width can be changed in a similar way by dragging

the right border of the col umn Changinggeiew. Al t er
opton® di al ogue.
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B Build regional database [=J[E)[%] B Build regional database [E)[E]5X] B Build regional database

¥

Supply Supply

Supply Supply
(10001 1000 1]

[1000] §
— >

92100 Ml cere: 9242.00 N

924400 A 924400 A

75053 25054 25054

8135 oo a5

431115
Oilseeds | 250.54 248.46 egetables 248.96

248 5005.67 er 5005.67

5005.67 38944.26 Fodder 38044261

Other arable 437105

2168.92
3894426 Hé6.02 Meat

7655.62 Other Animal 7655.62

Meat 2168.92

25601.70 Young 2560170

7655.62 1116.83 Manure 11683

25601.70
v

965,77 Fertiliser 965.77

Adding statistics

The user may atldifferent statistics as rows to the table as reported in the following table.
The observations are assumed to be mapped into the rows of the current views. Zeros can be

treated as missing values. The statistics summarize the observation separately for ea

column.

Statistics Shortcut
Sum over observations Sum
Number of observations nObs
Arithmetic mean Mean
Median Median
Standard Deviation StdDev
End value in first quartile gl

First value in fourth quartile g4
Minimum of the values min
Maximum ofthe values max
Minimum limit for outlier detection as minQutlier
defined from user settings
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Maximum limit for outlier detection as maxQutlier

defined from user settings

Free chosen algebraic expression freeEval

The above related options can be g@ithef ound i n the Acustomize di e
by clicking the button on the toolbar, wusi

on any cel |l inside the table to open the pop

Customize view El

I | |11 [ |plain v [}
Fraction digits and decimal separatar 2w |,
Separator betwesn merged data dimensions |

Columnwidth | 306 & | Rowwidth | 306 &

Hide empty rows [ ] Hids smpty columns

Cut off lirnit to datermine empty cells o Reload iaeT

Copy to Clipboard

3450.79
Use default pivoting For tables
19447

Show only selected ikems | |Long texts only v
870633
Comparison autput Only values v
Data dimension used for comparisons Region v ZE1ES
Elemant used for comparisons European Unian 15 vl 508847
[ define colars | [ define statistics | [ _store settings | [ load settings | [ =B

The dialog has theptions as shown below, which in parts are dynamically changing

depending on the detection algorithm.

,

(B

sficg [ Only show outliers
Set maximum percentage of outliers 2

Set outlier detection method :Nc outlier detection -

Select statistics
Sum

Mobs I
Mean

Median

StdDev

ql

q3

min

max

minCutlier

|| maxoutier
freeEval

Free evaluation field

|

The free evaluation field follows the convention used for the definition of <eval> fields in

table definition, see programming guide.

The selected statis options will appear as first rows of the table
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Supply details, mapping view [0]

Production ackivity Ttem
- |Cereals v |Incnme [Eurafha or head]

] LAl 01GWPBUR

¥ |
Hobs 301.00
Mean 573.32
Median 550.26
StdDev 625.66
q1 410.20
q3 687.49
min -533.03
max 1667.07
minOutlier -678.00
maxOutlier 1824.64
European Union 27 646.43
European Union 25 672.55
European Union 15 132.82
European Union 10 534.48
Ralminm 824.52

Perhaps the most interesting option is to show only the outlier rows besides the statistics in

the table, as illustrated below:

B Build regional database [Data View 1]

| Table Production activity Years Wiew bype
3 AEC *
: [ Supply details, mapping view ]| Other arable crops v |Y vl E SEE |Table v|

Q V, Income

[Euro/ha or head]

e
Nobs 270.00
Mean 3164.16
StdDew 40975.38
Utrecht 488074.25
Acores 109324.08

-438378.94

Ahvenanmaa/Aaland

Outlier detection algorithms implemented

The GUI offers currently the following ways to look up possible outliers. For all the methods,
the user may additionally define a maximum percentage of observations show in which case
only the largest or smallest outliers according to the outlier deteatjorithm shown will be

selected.
Standard deviation around the mean

The user can define the factobefore the standard deviation. Observations are marked as
outliers when their distance to the arithmetic mean exceeds the value defined by the

multiplic at i on of the standard dmviation 0 and

x(x +b, & x> x> b-).
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Large outliers can easily bias the result as they will change both the mean and the standard
deviation of the observation sample. Further on, many time series @APRI data base

have by definition a lower limit of zero, so that the assumption of normally distributed data
sets cannot hold. Therefore, other outlier detection methods are also implemented as
discussed below. The dialog allows changing the fdcfoom its default of 2 which covers

95% of the values for normally distributed data.
Standard deviation of values normalized by median

The values are all divided by the median and the new series is classified as under the option
discussed above. The main adtage of that method is the shift to a mid point which is less

vulnerable to large outliers in the observations.
Standard deviation of trend line error

A regression is estimated by using the index position in the unsorted values as explanatory
values. Theesulting errors are then classified according to the first option discussed above.
The typical application would be a table where consecutive time poits year$ are

shown along the rows.
Median and inner quartile range

Box-andwhisker charts, wich are also supported by the graphics view, are using the median

and quartile to visualize the distribution. They are also an easy and robust way to detect

possible outliers. First,thesoa | | ed Ai nner quartile range (I C
differencein values between the beginning value of the first and the ending value of the third
guartile. The IQR then consists of the 50% raoigealues around the median. The IQR is

mul tiplied with a user defined factor b adde
the | ower and upper bound for regular values
and the median are not atfed by outliers at the tails of the distribution, allowing for a rather

robust way to filter outliers:

x(Q38 +hpr IQR %> Q@> f3.- IQR

Conformity based on relation of distances

Here, the following formulae are used, taken from Last & Kandel (2001):

m :2/% o 2@ (X0 x) <
' c C Xim™ X 4 =
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850 B(50 1.} ©
Q

¢

c X1~ Xme

They define Aconformityo from below and abov
value to its neighbour in relation to the average distance for a predefined groop Befere

the formulae are appliethe values are sorted. In opposite to the outliers based on first and
second moment, the method is also able to de
Inside such a cluster, differences in distances between values are small, so that the relatio
between the distance to the next neighbour, and the average distance between the neighbour

and its mth neighbour is around unity. The big advantage of the approach is that it does

neither assume a certain functional form for the distribution (as icegeof the

mean/standard deviation approach), nor ansimdal distribution as in the case of the IQR

method, and it is rather easy to compute. It may be worth to continue with a literature research

in the direction of similar outlier detection methods.

The factorb describes how distances between succeeding values are assessed. Outliers are
defined when the maximum of the above and below conformity is above a predefined
thresholda.

x(max(ui’, up) >a)

Last & Kandel have tested their algorithm bo= 0 . ®=0.05,and m=10. There seems to be
a rich lIiterature on that kind of fAneighbour
different algorithms is analyzed in detail. The different parameter can be set by the user

interface.

Reference: Last M& Kandel M. (2001), Automated Detection of Outliers in Ré&irld

Data, Proc. of the Second International Conference on Intelligent Technologies

Working with graphics implemented

The exploitation tools allow showing the cemt content of a tabular view as a graphic. Most

of the graphic types are based on the JFreeChart library (see http://www.jfree.org/jfreechart/).

General handling of graphs

In the system, the selection of graphs is based und: | bottom in the tool baand

the followinggraphic typesre currently supported:
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i Bar charts

i Line charts

1 Areachart

1 Spider chart

1 Pie chart

1 Box and Whisker chart
1 Histogram

1 Markov chart

Theselectionof rows and columns shown in the graph can be set in three different ways, for

all types of graphics:

1 Using the selection dialog (upper left corner of the table, or the buttons next to the

graphic type selection drop down box: double click)

Selection for column groupy
— .
3 Selection for columns

ol .
— ] T Selection for rows

1 Using those buttons in graphic mode: single clicks with the left mouse button will

scroll dovn in the list, right mouse, single clicks will scroll up.

1 Scrolling the table with the scroll bar to a specific position. The column/row in the

upper left corner of the table will define the starting point for the graphic.

All types of graphics suppotboltipsto query the numerical values underlying the graphic.
The tooltips appear when moving the mouse on a graphic element linked to the value as e.g. a

bar.
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F_DEEE, Other arable field crops) = 188,745,641

Perhaps an unexpected feature is the zooming in and out with the. Mbeggaphs support,

savng to the disk via a popup menu aodnting. The popup menu also allows changing

certain properties for the current graph temporarily. Some settings which will pertain can be

edited by opening the graphics option dialogue, p

| £:| Graphics settings E

Options for bar charts and histograms

Maximal number of plots

Maximal number of bar blocks
Maximal number of bars per blodks
Foreground transparency in %
3D effect

Plot vertical

[ Draw outline

Filled bars

Options for spider charts

Maximal number of axis
Maximal number of series
Foreground transparency in %

Filled shapes

Options for Heat Map

Options for all charts
Font size relative to tables in %

[] Use shades of blue
Indude zero in value axis range
Show domain grid lines

=
5[]
10}
10
[ Stacked
|| cylinder (only for 3D, non stacked)
[] Draw shadow
[] Show mean/median/q1/q3
6]
51
10

Show last column

= |

Options for line and area charts

Maximal number of plots
Maximal number of series
Maximal number of observations
Foreground transparency in %
[] 3D effect

Draw lines

Sort values

[] Commen range for plots
Options for pie charts

Maximal number of plots

Maximal number of observations
Minimum percentage to draw label
Foreground transparency in %
3D effect

[T Circular pie

Options for Statistics
Bins (zero=default rule)

Quantile around median

5[
=
2,500 =
0}
Flot vertical
Draw Shapes
Draw cummulztive
05
25—
53]
20
[7] Labels inside of pies
0=
50 5

o]

Treat ZEros as missing values
Show axis titles
Show range grid lines
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The chart typeds specific settings are discu
should be seléxplanatory, it is best to try them out interactively.
AWal ki ngdo through the dat a
As the maximal numbers of elements shown is restricted (see above), typically not all
columns and/or rows will be shown in a graph. The user basically has two possibilities to
change the visible columns or rows. Firstly, columns and rowbe&aelected by the
selection dialogues. Secondly, the user can click with the right or left mouse button on the
buttons for table dimensions to W
e« BRRE P
= it
Exporting the graphic to file
The graphis can be saved to file in different formats by pressing the e == _ button. The
following dialogue will appear which allows the user to define the file, and a range of
di fferent file formats. For MS Office users

interesting, as it allows changing later the graphics manually, e.g. by adding new text.

Export view as ...

|C:'|,D0kumenteundEinstellungen'l,britz'l,export.de | [ Browse. .. l

Portable Document Format (. pdf) L“ﬁ| [ Options. ., ]
Windows Enhanced Metafile (. emf)
Paortable Document Format ¢ pdF)
Scalable Vector Graphics (.sva, svigz)
MacrofMedia Flash File Format [ swF)
Encapsulated PostScript (. eps, .epi, .epsi, epsf)
FreeHER Graphics Interchange Farmat {.qif)
Standard PMG imaage writer {.pnag)
Standard EMP Image ‘Wriker {.brip)
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Exporting the graphic to clipboard

Alternatively, the graphic can be placed into the clipboard where it is stored as a bitraap or a

g
jpegbydoublec | i cki ng t he llm.ltyon.to clipboardo

Bar charts

Bar charts treat the columingypically the table items as having different units and
consequently assign an own plot with a value axis to each of Theobservations are taken
from the table rows and define the domain, the horizontal axis. Each groups of bar columns
present typically the scenariokreceives its own colour. An example is given below.

<<<<<<

-----

a0y

15 Coop herelimel denstyt® o 0 1 comels eBcshig & B B "3 3

Frousin e UAARhe|

Cereals Ollseeds

Other arable crops Vegetables and Permanent Fodder activilies
crops

&=
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Options for bar charts and histograms
Maximal number of plots B

Maximal number of bar blocks

AR AR AR A

Maximal number of bars per blocks 10
Foreground transparency in %6 10
¥| 30 effect Stacked
| Plot vertical Cylinder {(only for 3D, non stacked)
Draw outline Draw shadow
| Filled bars Show mean/median/fg1/g3

The user has a numbefroptions for the bar charts. By pressing i”’” button in the

tool bar, a dialog box including the section
plots refers to the number of columns in the underlying tables, each column will receive an

own pla with a matching value axis. The bar blocks refer to the rows, each bar block may
comprise several bars taken from the column groups (typically scenarios). As seen above, it is
also possible to generate stacked bars from the column groups, or to geyleraées

instead of cubes.

Line and point charts

Line and point charts assume that the columns of the table present some ordered sets e.g.
years or iterations. There is currently a default of 25 such observatideis @m be increased
by the user. The different series to plot are taken from the table rows. If different column

groups are present, those receive their own plot with an own value axis.

Wolfgang Britz, Version October 2014 43



GGIG Graphical Interface Generator i User Guide

Options for line and area charts

Maximal number of plots
Maximal number of series
Maximal number of observations
Foreground transparency in %
[7] 3D effect

Draw lines

Sort values

[] Common range for plots

Hadar

.
-
| -
-é‘s
s
Ly
$ 5
& 2
7o
£
£

Frodcdon per UAARfbel

e e =

1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

- e

o —o—o—0o —O—0 00— O———F—

item

@ Parmanent crape Fodder actiaties |

10

2,500

Flot vertical
Draw Shapes
Draw cummulative

LIRS L (R 1L IER I

The options for line and area charts are similar to the onésfaharts. The number of plots

refers to the column groups, the number of series to the rows of the table. Area charts are

equivalent to stacked bars, i.e. the observations are added. The number of observations is

linked to the columns.
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Pie charts

Pie charts are useful to show shares on total as e.g. trade flows. The shares are calculated from
the columns, whereas each column grodigpically scenario$ receives its own pie. Only

one row is allowed.

B scenario exploitation [Data View 1]

Tae [ actury s | F
[orior s masisppepsni ) o ot i ¥ ] - LB IR 1=
e [u-

|||||

Biscen

arfo exploitation [Data View 1]

Table - acry s @]
[t s ekt oc! aggregated ) Merway e o - M

Product : Cereals

BIOF_D2E2

The user has the follomy options to modify the presentation of pie charts:

Oiptions For pie charts

Maximal number of plats 4 :
Maximal number of observations 25
Minimum percentage to draw label 100 :
Foreground transparency in < 20 :

3D effect
Circular pie

Labels inside of pies

The maximum number of plots refers to the number of elements in the dimensions of the

column group., The example above shows two plots. The number of observations defines the
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numbers of pies if more columns are available, the cake will eventually give a wrong

impression if not all values are used to define the sum and the shares.

The fAimini mum percentage t-of drlaiwmiltabeil o a@edaln
below the threshold, no label Wile drawn. As shown in the example above, setting the
threshold to 100% will erase the labels (Bezchart mapfor an example). It is also possible

to place the labels in the pies, and not outside of the cake as shownxartiesabove.
Spider plots

Spider charts are useful to compare several dimensions simultaneously across a range of
alternatives. It is assumed that the columns show the items of which each receives its own
axis, whereas theotumn groups are the alternatives to compare. The axis are not ticked with

numerical values, instead they are always scaled to cover the minimum and maximum found
in any alternative.

Scenario exploitation [Data View 1]

[ Multi-Functionality overyiew ]|Eurupean Union 27 V||2013 V| E 3EE =

BIOF_D2E2 / BIOF_D2E10

w0
Ao ‘Shannen indax | Ruminant Calarios ‘Shannen indax | Ruminant

incomeper | inconfiper | kand rent. density an produced per | intermediate | revenues incomeper  |incomeper | fand rent. density an
uAA [Euraiha] grass tand Eura costs [EuroiEura] | UAA capita [Euraiha] grass tand
[Eurodha] roicapita) / [Livestock [CatoriesEura] | [EuroiEure] [Eurodha] [Euroicapita] Livestock

= =

Total =4 a1 2m23y 27 085 847 W 013 1318 2716 2275 27 o

— HE
e IS PR R s s }%%

Product : Total
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Cptions For spidercharts

. . Y
Mazximal number t%ams S
Maximal number of series 5 :
Foreground transparency in 10 :

Filled shapes

Faat

The options for spider changhich are found under tr I button inthe toolbarare rather

limited. The user can determine how many dx&sken from the columrisare included in

the diagram and the maximum number of series, which typically consist of scenarios.

Box and Whisker charts

In descriptive statistics, a box plot or boxplot (also known as aahadxvhisker diagram or

plot) is a convenient way of graphically depicting groups of numerical data through their five
number summaries (the smallest observation (sample minimusey, partile (Q1), median
(Q2), upper quartile (Q3), and largest observation (sample maximum). A boxplot may also
indicate which observations, if any, might be considered oufsersalso

http://en.wikpedia.org/wiki/Box plot

Boxplots can be useful to display differences between populations without making any
assumptions of the underlying statistical distribution: they arepaoametric. The spacings
between the different parts of the box help intficae degree of dispersion (spread) and
skewness in the data, and identify outliers. Boxplots can be drawn either horizontally or

vertically (text so far from Wikipedia).

The box and whisker chart uses the rows as the observations, and generates aplopergr
column. The box shows -25% of the observations around the median which is shown as a
grey line, whereas the arithmetic mean is shown as a grey circle. The whiskers show the
median + three times the inner quartile range. Mild outliers are drasviiots and strong

outliers are indicated by arrows. So far there are no specific options for that type of diagram.
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Exploit scenario results [0]

Table: Production activity Item View bype Q @
Supply detals, mapping view ”Cerea\s v | Income [Eurofha or head] v|2n13 v| & @
00000
200000
210000
200000
180000
800,00
170000
600,00
150000
140000
120000
120000
s
o000
a00.00
000
w00 ®
s00.00 ®
00
a0
.00
nnnnnn

Histograms

As for whisker charts and statistics shown in tables, the observations are taken from rows, and
different columns are charted individually. Please note that it is also possible to generate a

separate Histogram window, but then, the observations refer to all columns simultaneously.

Exploit scenario results [0]

Table Production ackivity Item

Supply details, mapping view Cereals * | Income [Eurofha or head]

Region
®

750 1.000 1.250 1.500 1.750 2.000 2.250

| ©BoF_DzEZ I BIOF_D10E10

Some tips:
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1 If the data set comprises zeros which should be intetpestaissing values check

the box ATreat zeros as missing valueso.

the | ower bound even i f filnclude zer o i

1 Thenumber of bars (the secalled bins) can be set with a spinnettia second lower
panel in the graphic dialogue. The zero as the default value determines the number of
bins automatically as the minimum of 100 or the number of observations divided by 5.

1 It might be worth to increase withansparency of the bars to begt capture
overlapping parts of the distributiolh.might also be worth to use unfilled bars.

9 In order to draw @ontinuous distributioni nst ead of bar s, set
nFilled barso to off, and use Abraw | in

T With AShow mean/ median/ qgl/ g306, switch o
median: dotted; g1/g3: dashed) as seen in the graph below.

2 Supply details, mapping view [0]

ttem
» | Income [Eurojha or head] - | 2020

As the continuous distributions are drawn with a spline renderer, they can be quite nicely
smoothed if the numbef bins is decreased (in the example below from 1000 to 100 to 10
bins):

Wolfgang Britz, Version October 2014 A9

n

eo

n



GGIG Graphical Interface Generator i User Guide

Deviation renderer

A deviation renderer shows the median of a series along with a symmetric quantile around it.

That makes only sense if one l@asordered series, e.g. points in time.

Ll S = DENEE = %)

5.
1000
500
000
500
00
oa
00
.00

8853

I
883

5 8
8 3 8

858 84
H

—— NOMUMANS_STOCH —— BASE_STOGH

In order to produce such as graph:
1 Put the observations (e.g. years) in the columns
1 Put the draws in the rows
9 Put the scenarios in the column groups

The bandwi dth of the graph wmd rmearth angtetdi rwg
graphic dialogue, below the bandwidth is 22%: 11% above and 11% below the median.

Options for Statistics
Bins (zero=default rule) 05
Quantile around mean 115

The deviation renderer can be expanded to resendaletaur plot which shows the density
inside the band by lines which combine point for eackeagion of equal cumulative

probability, if the draw line shapes is switched on:
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How to draw a line chart with mean / min / max etc. over atime

series

Alternatively to a deviation renderer, one can also show more statistics as time series. In order

to do so:
1 Put the observations (i.e. the stochastic draws) into the rows of a table
1 Put the time dimension in the columns

I Usethepopup menu in the table under fAstatisti

interested in the table
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Yiew Handling Windows
|2 Reservoir overview, draws [0]
Region Activity Product
c [ Lake Navaja ~ | Reservoir Levl [m above sea le
- Y 2 3 4 7 8
Y
- 1887.22 1886.60 1885.96 1885.36 1884.80 1884.30 1883.85 18t
= Reload 1886.98 1887.24 1886.43 1885.43 1885.39 181
&3 T 1887.70 188767 1887.72 1887.4 1886.75 181
e Export Dtz 1887.45 1887.52 1887.45 1886.91 1885.50 181
e Prvoting 1889.03 1888.23 1888.23 1887.32 1886.39 181
d6 1888.30 1888.54 188787 1886.53 1886.07 18t
p SrsnmE RN 1885.80 1885.56 1885.58 1886.13 1886.68 181
a8 Statistics 1886.91 1886.93 1886.85 1586.93 1886.35 184
= st X 1886.92 1886.98 1886.58 1885.71 1884.75 181
d10 o 1886.25 18856.01 1884.90 16856.45 1684.95 18
B View .. N 1888.40 1887.84 1888.18 1888.81 1888.33 181
e 1886.97 1886.29 1885.86 1886.50 1886.50 181
gz Table View 4 1887.26 1888.27 1887.85 1886.50 1885.70 181
d14 1887.49 1886.48 1885.78 1885.77 188547 1886.44 1886.29 181
= 1887.49 1886.49 1886.63 1282.38 1383.21 1888.10 1886.73 18¢
Bz 1887.44 1886.70 1886.04 1886.06 1586.38 1886.28 1886.56 181
e 1887.66 1887.78 1886.97 1886.42 1887.85 1886.81 1887.87 181
= 1886.99 1886.80 18587.06 1887.40 1887.45 1886.71 1886.03 18¢
q Bz 1885.64 1887.80 1886.66 1885.83 1885.22 1885.55 1884.59 181

1. Add the stastistic which yowant to show:

View Handling Windows

|&| Reservoir overview, draws [0]

Region Activity Product
! [ Lake Mavaja ~ | Reservoir Levl [m above sea levi]
: vb 1 2 3 4 g
v
a1 1887.22 1886.60 1885.96 1885.36 1884.80 1884.30 1883.85 1883 .45
dz 15387.53 1387.68 1586.95 1387.24 1586.43 1585.43 1885.39 1584.6C
d3 1886.75 1889.34
a4 | £ Set statistics 1885.50 1884.6¢
o= 1886.39 1887.30
d6 [ only show outliers 1886.07 1886.4¢
a7 1586.68 1886.74
I Set factor for mean/sigma 25 1886.35 1886.11
d9 Set maximum percentage of outliers 24 128175 Ll
o 1384.95 1884.5¢
d11— Set outlier detection method :Smndard deviation around mean 1888.33 1857.62
{112— Select statistics 1886.50 1885.9¢
o Nobs 1885.70 1885.41
- =
e 1886.73 1886.84
Fr— wsr s
P 03 1887.87 1887.61
=0 min 1886.03 1886.23
] max ’ 1884.59 1884.31
inOutlier
Gl ::x[]utiier 185179 .
= 1884.60 1885.61
= 1886.64 1885.5¢
d23 1887.57 1887.1¢
e 356,95 1888.14 1889.3¢
= 1888.45 1888.26 1885.33 1888.23 1887.28 1886.81 1886.93 1886.9¢
= 1886.50 1885.81 1885.40 1885.09 188473 1884.16 1884.26 1883.6¢
— 187 AR 1787 OR 1787 R4 4RAT 4R 1RAR 7R ARRR 7N 1RAR 7R 1RAR RF
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2. Switch to line chart views

Attention: the statistics do not work correctly if several dimensions are merged in the rows.

|| LANA - HERBAMO [T:\britz\lanal
View Handling Windows
|| Reservoir overview, draws (0]
Region Activity Product Scenario |
= |[ Lake Navaja ~ | Reservoir [ Levi [m above sez levi] ~ | sTOCH -
188520
188510
| %) Graphics settings =) 8
1857.50 |
JP—, Options for bar charts and histograms Options for ne and area charts |
1887.70 Maximal number of plots 4 Maximal number of plots HE |
Maximal number of bar blocks 5| | Masimal resnber of series o -
Maximal number of bars per blocks 1015 = a
Maximal number of observations 102
Foreground transparency in % 0= = |
Foreground transparency in % 0 :
3D effect [ Stacked
Plot vertical [ Cylinder (only for 3D, non stacked) [0 30 effect Rla=ieal |
[ Draw outine [ Draw shadow Een = TerEnys |
Filled bars [] Show mean/median/q1/a3 [C] Sort values [] Draw cummuiative |
eeaen Options for spidercharts Options for pie charts 1
188670 = R = |
i Maximal number of plots 10
ess.sn Maximal number of axis 5= o = |
188650 =] Maximal number of observations 25 1
Maximal number of series 5 =
1886.40 = = s
—| Minimum percentage to draw label 55
1eees0 Foreground transparency in % 0 |
188820 Foreground transoarency in % 2015 |
7] Filled shapes |
> 3 effect 7] Labels inside of piss |
E [] Circular pie :
= |
Options for Heat Map }
Show last column |
Options for all charts | =
Font size relative to tables in % 60 1
[ Use shades of blue [T Treat zeros as missing values
188520 [F] Remove last column [ inclode zero i value axis range
188500
1884.50
1884.50
188470
1884.50

3. And use the graphic dialogue to select as many series as statistics selected (in the above
example 4)

Markov charts

A still explorative type of graphics visualizes flows between entities which are placed in a two
dimensional cenrdinate system. It is currently not yet used in CAPRI itself, but applied to
show flows between farm groupsskified by economic size and specialization. As with the

flow maps below, the major code based for the graphics is based on work of Doantdm Phan

The positions on the x and y-ocodinate are deducted from the codes, taken from a specific
section of the mderlying XML-definitions which refers to a matching of ssiiings of the

codes and x respectively y positions. The size of the dots is taken from the diagonal elements.

% Flow Map Layou, Doantam Phan, Ling Xiaol, Ron Yeh1, Pat Hanrahan, and Terry Winograd, Stanford
University, sedttp://graphics.stanford.edu/papers/flow _map_layout/flow map laydut.pauld like to thank

Doantam Phan for letting the CAPRI team use and modify his source code.
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MARKOY
] [ic) @ Viwrtrpe Table - m = Ve bype.
[ \i‘;ﬁ"'\ ] A= Nerhon chart

510

s

a0 e 1 e

MU LARS ’ B ——

ARAR D1 .

HHHIREHE
|
AL

Flow maps

Flow maps visualize flows between regienithe mapsre constructed by taken the elements
in the rows as the origins of the flows, and the elements in the columns as the destinations.
Flows from the same origin are drawn in the same color, the width of the flows relates to their

size. Counterfactualsarek en from t he column groups and

picture below shows a screen shot of a flow map for two scenarios.

— meRan sz 0,18 e mnn R o
Urian 10

When pressing the map option but‘&h the following dialogue is opened:

Wolfgang Britz, Version October 2014 54



GGIG Graphical Interface Generator i User Guide

) Map option dialogue [ =]

Flows Min. Display Width % | 0% l
Flows Max, Display Width % | 2[%

7] Show histogram

Show distribution cirdles for observations

Show distribution rectangles for dlasses

(] Region labels Label options ..

Legend: Seporae rectangles [ Dran outine of ol polygons -

of result window for current region Exporter
esult window for current region Activity -
Resolution factor ffile output compared to sareen 15

The main options of interest for flow maps #re scaling model and the display widithe
following scaling modelsre available:

1 Linear. the width is determined by relating the flow quantity to the sum of all flows
for the same scenario.

1 Log the width is determined by multiplying the log of théatien between the flow
guantity and the minimal flow with the log of the relation of the maximal and minimal

flows for the same scenario.

1 Polynomial the relation between the current flow and the maximal flow is raised to a
power determined by taking theg of the relation between the maximal and minimal

display width divided by the log of the regional between the maximal and minimal
flow.

The user can prevent that small flows are drawn by setting a minimal width relative to the
size of the window; equal] the maximal possible size of a flow relative to the size of the
window can be determined.

(-]
In order to show only a selection of the flows, the seled® ® buttons can be used.
The lower left one relates to the rows of the underlying tables, and thws abcluding
origins from the maps. The lower right one opens a dialogue to exclude destinations,

whereas the upper right one allows exclusion of scenarios.
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Most options described below for thematic maps such as zooming and dragging are also

available forfflow maps. However, classifications and color models cannot be supported.

Pie chart maps

Another rarely used application of maps is the possibility to place pie charts above the
geometry. The regions musts always with mapsbeplaced in the rows of the underlying

tables, and the cakes are calculated from the data in the columns. It is possible to produce
maps for different scenarios when those are placed in the column groups as shown below. The
size of the charts depends maialythe bounds of the underlying polygon, so that smaller
countries have smaller pies. The settings for pie chart diagramBiéselearts can be applied

to that view.

_ Other arable crops | Vegetables and Permanent crops Set aside and fallow land

Colored thematic maps

For CAPRI, he GUI currently provides geometrifegs NUTS 2 regions, Member States, the
regions with behavioral functions in the market model, trade blocks in the market model and
finally, the Homogenous Soil Mapping Units (1x1 km resolution) underlying the spatial
downscaling component. The geometrage always linked to the rows of the underlying

table.
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The most obvious way to visualize results is the use of thematic maps. This holds true for
NUTS2 results, but even more so for the results at the HSMU &mn starting the GUI,

the mapping view s some prsets which can be interactively changed as described below.
The following screershot shows the result of first loading the base year results from the

spatial disaggregation for Denmark and then switching from the tabular to the mapping view.

As with other views, the content of the map can be changed by working with thdavop
boxes, or by (de)selecting columns and rows. There are specific possibilities to change class

limits, colors and further features for maps which are discussed iolkheihg.

& Exploitation of spatial results [Data Yiew 1] ;IEIEI

Table Indicator

‘ Agri-Env indicators, driving forces | INo 5 (a), Mineral Fertiizer Consumption, Mitrogen [kg Nihal LI
@ = \i Selection of table item
= ' i 3|
J%\-m--m Qi =

Selection of tables, will Soens
open popugmenu

Button to open selection
dialog for table columns
(in case of several maps

Button to open selection
dialog for table rows
(HMUs)

[y ]

0.00=0.00 =284 = 5186 =11282 = 586 54

Changing the classification and the legend

In order to change the layout of the map, click the mouse in the area of the legend or double

9
click the map option butto::l. The following dialogue will open.
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User options to change colors and

classification

Map option dialogue

[Jrivers | Minwidth 4 | [ Region labels Label options ..

Legend: Separate rectangles + | Draw outline in same calor OptiOﬂS for info window
Standard map title -
Scenarios

Dimension shown in columns of result window For current region

Dimension shown in rows of result window For current region hide

L £

Reesolution Factor For printing/file output compared to screen 1

’ ok H apply H store settings ” lnad settings ]

It offers different options tochange the way the map is drawn on screen and information

supporting the classification.

Adding a histogram window to a map

I n the map option dialogue, tick AShow hi

will be shown. It will use the current classification and color model to visualize the

Classification methiod | Nl * | Mumber of classes S e
Current class definitions (labels,
Mumber of regions with smallflarge values excluded from dassification 0% 0 limits, CO|OI"S)
[ Treat zeros as missing values [ Use area weights for classification
[ Draw in high quality
Emboss map (=0 gray, O=none, <0 colored embossing u]
Color table - Mid colar - Green yels
[] Set wvalue Far middle colar
# label class limit % of obs color
1 170,73 < 337.30 337,296 20,295
2 < dz2.00 421,995 19,926
3 < 523,96 523,964 19,926
4 < 654.04 654,04
lick to show hi ind 1.753,805 Options for output in map
Clic _to show |stograrr_1 window, window
showing current class limits and
colors
[ Shawe histagram [ Shows distribution circles For observations
Show distribution rectangles for dasses [ ity labels  Min. city size {1000000,0) J

sto

distribution of the values, reports some basic statistics and shows a box and whisker diagram.
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Shrinking polygons according to UAA share

The optical impression received of a map where colors are used to distinguish between values,
depends to large extent on the area covered by a certain color. If the majority of the pixels is
drawnin red, that will send a warning message to the user. In the case of the HSMUs and
information relating to agriculture that message can be strongly biased as almost all HSMU
comprise some other land cover then agriculture, and some of the HSMU compyrigergnl

little agriculture, but e.g. forest, shrub lands, water bodies or artificial land cover. The HSMU
geometry therefore comprises the information about the share of UAA assigned in the base
year to each HSMU. That information can be used to shrin&réeeof the polygons when

drawn on screen accordingly. That is done by drawing all points of the polygons towards the
centroid of the polygon and then multiplying the distance between the point and the centroid
with the square root of the share of the UA#the original HSMU geometry, such polygons

had been broken down to simpler ones where the connection between a point and a centroid
would cut through a segment of the polygon. In such cases, shrinking could let the new

polygon hide other ones.

The graphk below show the very same map (same input data, classification and coloring) for
the High Nature Value indicator for a part of Belgium. The right hand side map draws the
HSMUSs into their full size, the one on the left hand side one uses shrinking. Téagmes
perceived is probably very different. In the unshrinked right map, one may conclude that there
is a lot of highly intensive agriculture (low HNV indicator drawn in red) in the lower diagonal
triangle and some important areas of high nature farmlatieiprotruding area. This optical
impression differs strongly from the polygons drawn with corrected shares for agricultural

cover. It turns out that in the lower diagonal triangle, the density of agriculture is often low,
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and especially low in the intemrgly managed HSMUs. Equally, it turns out, that the area

covered by High Natural Farmland in the protruding part is relatively small.

Q

11 e — [ [y re—
e e ) ] ] ) e e e ] ] o e e
L R S T S * BT R S 2 y X "

000®  CiB % <3l G <Rl O <k <o

Area weighted classification

The classificationcanbegendray appl i ed treating each Aregio
an observation with equal weight or using the areas of the underlying polygons as weights.

Those weights are multiplied with the share of UAA if shrinking is used as explained above.

Excluding zeros from classification and removing small and large values

In GAMS, zeros and missing values cannot be distinguished. For certain results, zé&so resul
are therefore coded as very small numbers to allow for that distinction. Zero observation can
be excluded from classification and the polygons with zero observations will not be filled.
Equally, a number of regions with small and large values can lhedexicfrom classification.

Classification method

A first important feature is called ficlassif
limits are set. For all types of automatic classificationhoes a cleatup procedure is used

which removes classes with identical limits. It is generally recommended to use a number of
classes which can be easily identified by the user, and to consult the frequency or cumulative
distribution graphs present in theap option dialogue to check to what extent the class limits

chosen represent the data well.

The following classification methods are currently supported:
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Natural breaks

Natural breaks classification is a methoctluster the data into classes so that differences
between the means of the classes become high while the standard deviation inside the classes
becomes low (FISHER, W. D. (1958). "ON GROUPING FOR MAXIMAL

HOMOGENEITY," JOURNAL OF THE AMERICAN STATISTICALASSOCIATION 53,

789-798. Code based on: HARTIGAN, J. A. (1975). CLUSTERING ALGORITHMS, JOHN
WILEY & SONS, INC., NEW YORK. PAGES 13042.). The algorithm does not only find

the approximate best solution, but often gives rather appealing class limitidie$init

It works rather well if no extreme outliers are present in the distribution. In the latter case,
classes solely comprising the outliers will be generated, and the vast majority of the values

will be put in one or two classes.

The clustering algorithiis rather expensive to calculate, so that in cases in which the
population exceeds 500 observations a somewhat simplified version is implemented in the
CAPRI GUI . From the original observations,
members represeed means of consecutive observations of the original one. The members are
set so that the number of observations from which the mean is calculated is not bigger then
1/500 of the original population size and that the spread of those observations isthianalle

the minimum of 1/500 of the spread of the total population and 10% of the standard deviation.
The actual calculations are then done taking the size of the resulting classes into account.

Quantile

The observationef the regions are split in a way so that approximately the same number of
observations fall into each class . Quantiles are cheap to calculate and are therefore the default
setting, and often appealing as colors occupy similar areas in the maps as tloagolygons

have approximately the same size.

If unigue values are found at the end of a quantile, the algorithm will either exclude all
observation with that unique value from the class or include all of them. The decision will be
based on the fact vith or without inclusion the size of the class comes closer to the desired
size. If the user has e.g. chosen five classes, the desired class size should cover 20% of the

observations or area weights.
Equal interval

The differences between the current minimum and maximum value is divided into classes of

equal spread. This may lead to rather curious class limits when outliers are present. In those
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cases, it may be appropriate to exclude some regions from thdicddissi. See below for

details how to exclude regions from the classification.

Mean standard dev

The class limits are defined according to the mean and the portions of the standard deviation

of the data. It wiks best with normally distributed data, but may result in very small classes if

the distribution is skewed, e.g. long tailed. The algorithm will always introduce at least four

classes, then six, eight, ten and twelve. More than twelve classes are deglecte

The algorithm takes into account the spread of the data, and sets the class limits accordingly.

If all observations fall into +25% of a standard deviation, class limits are introduced at 25%

and 10% for four classes. If the number of classes is higherlimits are introduced at 5%,
2.5%, 1% and 0.5%. In case ot50%, the smallest class is dropped anr806% added, and

so forth up to +/3 standard deviations.

Nested mean

The nested mean classification willlp work with 2, 4 or 8 classes. The classes will be

defined such that one break is found at the mean of the sample. The resulting two halves of

population are then again divided by their mean to get four classes, and the resulting quarters

divided by thei means to define eight classes. This works well with rather skewed

distributions.

Manual classification

Finally, the user may set the class limits by hand. In order to do so, double click the mouse on

theappropriate row

in the

t abl

e with

t he

cl

value can now be changed with the keyboard. When this is done, click into another cell. The

labels will be adjusted accordingly. Afterwards, when all class lianédefined, the user

may al so overwrite the

Please keep in mind that currently the values will be lost if you load other data or change the

classification, number of classes etc..

| abel

(e. g.

# label class lirit % of obs colar
1 0.00 < 0.00 0 30455
2 < 258,41 28,407 17,393
3 Al 393 I
4 < 112,82 112,821 17,393
5 < 586,54 536,835 17.317|

usi
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Integration distribution information in the map window

The GUI allows the user to enter distribution information in the map in different ways. The

first possibility is to print a simple frequencyadram above the legend.

[a—

Showw distribution rectangles for classes

That gives a rather intuitive feel on how well the class limits represent the data distribution. In

our example below, it is obvious, that the majority of the values lie in the first class.

[ ] ] [ ] |
0.00=49.28 I =71.56 = B82.68 = 450.86

Less suitable for final out, but uséfuhile playing around with classification methods and
class definition are the distribution dots which can be added. They carry additional

information on the locationof values in different classes.

Show distribution circles For obseryations

— —=
o or o (=) L) L]

000=49.28 = 71.56 = B2.68 =450 .86

Finally, switching to linear or logarithmic may bevay to help reading the map.

I:I=||:|-
L I |

0 49 7283 451

Color table

The color table defines the colors used for the classes. When choosing the color model, keep
in mind that colors carry a meaningd e.g. is generally interpreted as dangerous. Equally, it

is important to think about the final medium with which the map will be published. Exporting
colored maps to a blaakhite device will render it almost impossible to read the map. It is

best tatry different color tables and different classification methods on your data. The
following color models are currently available, named according to the data order from

minimal to maximal value:

1 Greeni Yellowi Red (standard)Normally, the middle classsidrawn in yellow,

smaller values in shades between yellow and green, and larger ones from green to red.
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This should be applied e.g. to environmental indicators where the damage increases
with the value of the indicator.

1 Redi Yellowi Green:as above, oglthat high values are shown in green. Should be

used e.g. for income indicators or environmental benefits.

1 Redi Gray- Green / Green Grayi Red:more available for historic reasons as they
mimic the color tables of the original JAVA applet.

1 Bluei Gray- Green / Green Gray1 Blue:introduced on demand of D&GRI. A
good choice if the Agoodo/ obado interpret

1 Shades of greysometimes needed for publications when color printing is not
available in the final hambpy.Beware to use a limited number of classes.

 Shades of blueu s e f ul where the notion of Afibado o

greenish and reddish colors is to be avoided.
Defining an selcreated color model

Once a color model is chosen, the usaT edefine the start, middle and end color using the
three buttons on the color table selection row, as shown below, given a lot of freedom to

generate color ramps.

£ Exploitation of spatial results [Data Yiew 1]

Indicator

s | [to 10 (a, CropringiLivestock pattern, ivestock density [Lvestock units  ha UAR]

£ Map option dialogue

re:
iddle color [1.35 ~

% of cbs color.
25,61

0,00 < 0.00 0
<L03 1,079,
1.388,

<1.56 1563

<197 1573

12300
0.0

o Toxt
0.97628: L@‘I

1.226221
1.8728787

0.00<000 <108 <133

0.64539707

(EN[EL
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i | Mo 10 (A, LroppngjLivestock pattern, Iivestock density |LIVESEOCK Uts { Na LiAA) =1 _
B > .
i~ = @ e
|E| Q| Q|q%’| ]1 Map - & Map option dialogue ﬂ
| B

Classification method IQuantiIE - I Mumber of classes 53:

Mumber of regions with small values to remove from dass definition I 03:

Soenario Number of regions with large values to remove fram class definition I DE
BASE
[~ Treat zeros as missing values I Usz area weights For classification
[ Draw in high quality | shrink polygons according ko share of UAA

Color table _ Mid color | - Manual start/midfend 'l
I Set walue for middle calor  [1.39 +

# label dlass limit % of obs color
1 0.00 < 0.00 o 25.61 I
2 <1.08 1.079 18.615 |
3 < 1.39 1.388] 158.618
i <156 1,563 18,613 I
5 <1.97 1.973 18.557|
Cummulative distribution graph LI Frequency groups: I 10033 [ Draw mean and +/- 1 std. dev.
0,00 1.08 1,39  1.56
1229 | I i i
| ! !
! |
i
i i
! i
I 1
i
i
i
i
|
0.00 |
0.33
[~ Show small circles, shawing distribution of regions n 12300
Min oo
[+ Show rectangle representating distribution of classes Mean 0.97628593
Eoao=m Legend: Separate rectangles - mEdlaﬂ 1 S?g;?g?
= Max .
000<0.00 =108 == Draw outline in same color w | Std.Dev 0.64533707
[5tandard map title -
Dimension shawn in columns of resulk window For current region Scenario I
Dimension shawn in rows of resulk window Far current region hide I
ok | store settings load settings

Changing the value for the medium color

Normally, the medium color (yellow or gray assigned to the middle class. Sometimes, the

user may wish to change the c¢class where the
changeo must be ti cked:dowNbox, thoose the class lenitforo w e n a
which the middle color shad be used. The effect is shown below. Before, values in the class

bel ow Mi3he thiddle@lass were drawn in yellow. When the user now selects

another class limit, the colors assigned to the classes change. Here one of the shades of green

is dropped and shades of red are added.
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Map option dialogue x|

Classification method [Hanual | humber of classes 5= Classification methad [Manual = | umber of dasses [ =]

Humber o regions with smal valuss o remave from class defirition 0= Hlumber af regions with smal values to remove from class definition 0=

niumber of regions with large values ta remove from class definition = Humber of regions with large values ta remove from class defirition 0=
[~ Treat zeros a5 missing values I Use ares weights for dassification I Treat zeras as missing values I~ Use area weights For classfication
I Draw in high quality ¥ Shrink potygons according to share of L& I~ Draw in high quality [¥ shrink polygons accerding to share of UAA

colortable | SRR i< oo | | [+ votow et <] Color toble | ERRTECEE e oo | | (o vl s 7]
I E e For ord 5150 I Zet value for middle color [112.82
# label lass it | % of obs color # label class Imit [ o oF o5 color
1 0.00 < 0,00 [ 30,455 I 1 0.00 <0.00 o 30,4655 I
2 <28.41 28.407 17.398| z < 28.41 28.407| 17.398)
3 < 51.86 51.865 17.398) s <5186 51,865 17,398
4 <112.82 112.821 17.398) i =< 112,82 112.821] 17,398
5 < 586.54 586.835 17.317] I 5 < 586,84 586,835 17,317 I
| Cumrmulative distribution araph = | Freguency aroups: | 1 DUE: % Draw mean and +/- 1 std, dev, Cummulative distribution graph ¥ | Frequency groups: | 1 UUE [V Draw mean and +/- 1 std. dev.
000 5186 112.82
|
141.55
I~ show smallcirdes, showing distributian of regions 1 12300 I~ Show small circles, showing distribution of regions ~~ n 12300
in 0n Min 00
7 shaw rectangle representating dstributian of classes e 55953432 ¥ Show rectangle represertating dtribution of classes o2 55.063432
Legend: Separate rectangles w | Median 30241 Legend: Separats rectangles | Median 30.24
— Max 586.8354 —1 Wax 36,8354
Draw outline in same color St Dev 8559119 Draw outine in same color ~ | staDev 8559119
tandard map title - tandard map titls -
Dimension shown in columns of result window for currert region  [Scerario =] | Dimension shown in columns of result window For current region [Seenario |
Dimension shown in rows of resuk window for curent region  |fide | | pimension shown in raws of resuk window for curent regen [fide =1
ok store settings load settings ok store settings lnad settings

Manual set colors

Finally, the user can choose its own colors by double clicking in a color field in the legend

table. That should only be done after the final definition of the class limits is set as otherwise,

the manuby set color will be lost.
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£ Map option dialogue il
Classification method IQuantiIe - l Number of classes I 53:
Murmber of regions with small walues ta remave from class definition I DE:
Mumber of regions with large values to remove from class definition I DE
[~ Treat zeros as missing values [~ Use area weights for classification
[ Draw in high quality [w Shrink polygons according to share of Uad
Colar table - Mid calar | - IManuaI single vl
[ Set value For middle calar |1.39 b l
# label class limit %o of obs color
1 0.00 < 0,00 n 25.61| I
2 <1.03 1.079 13.618
3 < 1,39 1,338 13.618
4 < 1.56 1.563 15,615 I
5 18.537

Pick a Color x|

ICummu\ative dev,
| Recent:
0.00 i [ T
1229
Previ
0.00 a7

n - . Sample Text Sample Text
sSh Il circl
I Shaw small circ . . . Sample Text Sample Text

[¥ Show rectangle

Ok | Cancel | Reset |
Legend: Separate |
—T Max TY/Ig7aT
Draw outling in same color w | St Dey 064539707
Skandard map title -

Dimension shown in calurns of result windaw For current region Scenario

Ll

Dimension shown in raws of result windaw for current region hide

ok skare settings load settings

Changing the way the legend is drawn
The map viewer always puts the legend below the @apently it offers three options how
legends are drawn:

1. Separate, equally sized rectanglesvhich show the upper class limit with the

exemption of the Ilowest class, which shows the lower limit.

| Legend: Separate rectangles w |

L ] I N
0.00 = =49.28 =59.92 =74.08 =80.19 =B6.45 = 11344 =450.86

2. A continuous linear scalingbar. That gives an optical idea about the distribution of

the class limits. Overfaping of the number is avoided by skipping class limits close to
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each other

end: Continous bar, linear scale

0.00 4328 7408 11344 450 .86

3. A continuous logarithmic scaling bar

|

0.00 1.57 49.28 74.08 11344 450.86

In all the cases, the tool dialogue can be used to set number of digits shoveduziggthe

number of digits to zero leads to a linear bar as shown below:

IL 1 I
o] 4960 74 86 113 451

The reader is reminded that the label can be changed manually as shown below.

X oty dataie, magaing view eI e S Y e o T W [

Color table Green yellow red B
I Set walue For color change for Green yellaw red 34589148 hel Years :
Classification methad Quantile = Y
Mumber o classes =

Mumber of regions with small values to remove from class definition 0=

Murber of regions with large values ta remowe From class definition 0=

Legend Separate rectangles =

# | Ibel | class limit color

-418.65 139285
ICummulath distribution graph LI n 249.0
I~ Show small circles, showing distribution of regions Min -418.65323
) Mean 35884164
[~ Show rectangls representating distribution of classes Median 34589148
IDraw outline of all polygons LI Mas 1392.545
St Dev 4468.262

Dimension shown in columns of result window For current region ears hd
Dimensian shown n rows of result window For current region Activity -

ok = ’ _‘
Py &
N g
[ 1
low high
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Copying the map to the clipboard or saving to disk

In order to expdrthe map to other applications, the easiest way is to use the clipboard, in
order to do so, pr DpgutontAfteswaris; thepcyrrertt map canbep bo ar d

imported into other applications as e.g. MS Word. Another possibility is to storertbatcu

map in jpeg format o n o:=lhudok whichwill opgeo a fdealiaglogu s e t h
to choose the name of the file and select between different graphic formats. For MS Office
users, the AW ndows fEmahisespedally inkeestiagfas ittakows(ta e mf )

change the graphic afterwards, e.g. by moving the legend or changing the text.

:\Dokumente und Enstelungenibritziexport pdf

Partable Document Format (.pdf)

Changing the title of the map

When using output to clipboard or disk, the user may often preféiotwse his own title or no
title at all on top of the map. This will be helpful when producing a caption for the map in
another application. In order to refrain from drawing a title on top of the map, click into the

legend part of the map, and inthediatoy t he bottom, choose finonec«
ATitle on top of mapo. Alternatively, the us
.Stanl:larl:l map title| E]

Standard map title
Mo map title

Zooming in and out and navigating in the map

In order to zoom impart of the map, press tl® button. The mouse pointer will change to a
magnifying glass with a cross in it. You can then mark an area on the map by pressing the
mouse button, dragging and then releasing the mouse. After the mouse is released, solely the
selected zone of the map will be drawn, without changing the class limits or any other setting.
Clicking with the mouse while being in zoom in mode will increase the map resolutien step

wise by 25% and center the map at the current mouse position.
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By clicking with the zoom out pointeRl on a point of the map, the point becomes the new

center point of the map and the map resolution is reduced stepwise by 25%. Equally, you may
drag the map while keeping the current resolution by chodisendrag pointerl#l. Finally, in
ordertoreturnto the originalful i zed map, u®e bud Fhe feddarisHoulde x t e n-

note that the Afull extento button shows a r

Getting data for specific polygons

The info pointel &l will open an additional window, as shown below, which displays

information on the current polygdnthe circle abové he fAi 06 being the focu
bar of the new window shows the code and, if available, the long text of the polygon currently
pointed to with the info pointer. The content of the info window is continuously updated when

the mouse is moved overetimap, and all polygons belonging to the same region as the one

pointed on with the mouse is highlighted.

i DKDOFH24254(H242500F1
BASE
Uas  |61.76
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If the user opts to use one of the comparison options to be shown (percentages, differences,

nor mali zation) by c-\tmitoh,ng on the Acustomi ze

an additional column is automatically added to the info window showing the comparison

value used. That is especially helpful when the map shows only differences.

The content shown in the info window is not fixed, rather, the user can decide which data
d mensions to use for the columns and rows b\
on the | egend of the map. I f the user e.g. s

window will look like shown below. An alternative is to use a secabdlar view in addition
to the map.

4 Map option dialogue x|
od Quantie -
5=
with small values ta remove fram class defirition =
. Mumber of regions with large values to remave from class definition =
Legend Separate rectangles =l
* label dlass imic [ color
0 0,00 < 0,00 0] E——
2 0.00 < 49.28 49,282
3 199,28 < 74.08 74,08
4 [7+.08 < 86.45 56.447] I I - a2
5 /86,45 < 450.86 450.561 | I s [y AT
: e Aty e ' © 8
Py s S SR = 5
0.00 49.25 48845
T T
225.43 450.86
I~ shos small civeles, showing distribution of regions n 1312.0
¥ Show rectandls represertating distribution of dasses 11 oo
Mean 60.723194
I~ Draw outine of polygons Median 60.272877
M 45086072
Std. Dev 2399.8152
Scenario -
Ltems -
o 55 s
D] Wi | W gm | Wom | fgoeniers
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Highlighting specific regions in the map

Sometimes it may be interesting to see the spatial distribution of spetdioddata

constellations. All views open the possibility to (de)select columns and rows, allowing e.g. to

use the NUTS code in front of the numerical HSMU code to select only the HSMU belonging

to specific administrative regions. That possibility is exptd in short. First, doubldick the

row selection butto=!l ( A Op e n

sel ecti

following dialogue.

i £ gelection dialog for Table rows

Enter search patkern in field and use butkons, or use mouse to define selections

DEO01_Z_5*

Clear selection, add pattern to labels | Clear selection, add pattern to keys |

Add pattern t.:.FC"éElr lisk of selecked items, and define the selected iterns according b

Remove pattern From labels |

Remove pattern from keys |

on dialog

for

DKO01_Z_3_4Hz2676

DKO01_2Z_3_4Hz2677
DKO01_Z_3_4Hz2678
DKO01_Z_3_4Hzz2679
DKO01_2_3_4Hzz2680
DKOO01_2_3_4Hz2681
DKO01_2_3_4Hz2682
DKO01_Z_3_4Hz2683
DKO01_Z_3_4Hzz2684
DKO01_Z_3_4Hz2685
DKO01_2_3_4Hz2686
DKO01_2_3_4Hz2687

| [HZz2508
| Hz2509
Hz2510
HZ2511
HZz2512
HZ2513
HZ2514
HZ2515
HZ2516
HZ2517
HzZ2518
LI Hzz2E802

=

oK | Cancel |

tabl

Now, we may e.g. select only the HSMU belonging to the FSS region DKO0O0_1 2 3 by

typing

A oDKOOflt_ 2i n3pdu ti nb otxh,e d ned

| a b éfteswards, the map will look as shown below.

t hen

choosi
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ults [Data ¥iew 1] =1olx

Adiviy T Tebl (-2
u::x‘:yv |;m: (), Mineral Fertiizer Consumption, Nikrogen kg Njha | I:g:{nvmd\catms, diiving Forces =1 J E’|§|q\ |E| Q| Q|‘$’| f[ ” Mep ~ B

Scenario
BASE

— [ 1 ] — I
0.00 < 0.00 <1534 <3118 <61.94 < 450.86
CAPRI GUI Yersion 1.2.3, March 2007 User name : Wolfgang Britz [User type : Administrator

The tabular view opens up the possibility of using numeric fjlemoption discussed in the
following. Takefor example the task to select all regions where the Nitrogen Fertilizer
Consumption is between 100 and 150 kg/ha. First, switch from map to tabular view. In the
table click with the right mouse button in the column header of that column holding the values
to which the filter should be applied, as shown below. We will need to apply the filter step

wise, first e.g. selecting all values greater than 100 and then removing those which are above
150.

lection ‘ View Handling  Windows
Build database £ Exploitation of spatial results [Data Yiew 1]
Generate baseline Activity  Items Table
Edit simulation ILIAALI INn 5 (&), Mineral Fertiizer Consumption, Mitrogen kg Miha LI IAgri-Env indicators, driving forces d
Run simulation
| 5 BASE ’

[V g ——

£ Filter dialog x|
Ex Define numerical selection filker for table rows
Ex Compatison opetator Comparisan valug
Ex |> - 1ol
De Clear selection and select according to Filker |

Add result of filker to existing se&tiun

Remove result of filker From existing seleckion

oK | Cancel
HITATE
|H2251s |

After clicking on ficlearn |gelrect iaommd drhdce ns elne @

wi || only show such regions where the value
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bel ow. Next, we must exclude the regions abo

A1l500m and then prleses fdAmreomowirsdd wmilgt sefl efcit i o

! Generate ba=zeline | Activity  Ttems
L = . —
& Filter dialog x| n kg Mfha
I Ru Define numerical selection Filker For table rows
T Ex Comparisan operakar Comparison value
I Ex |> 'I f150 147.70
Clear selection and select according ta fiter | 169.36
Ex ear selection and select according ko Filker AT
I Ex Add result of filker to existing selection 164.02
. 99.38
De Remave result af filker From existing seleckion 95.50
(0]4 | Canc%‘ | 130.30
99.90
———————
H2E873 160.19
H2&874 134.93
H2&75 2919
H2E&76 T7.86
H2877 126.38
Fatinn mnda calarkinn H2878 113.30

Now, drawing a map with just those regions is not so interesting. However, with the tool
dialogue, we can highlight the selected value instead of hiding all others. The selected rows

are now shown in red in the tabular view

£ _Exploitation of spatial results [Data ¥iew 2]

Activity  Teems Tabl
&J‘ Uaa ~ IND S (a), Mineral Fertlizer Consumption, Nitragen kg Njha = I“—g’

BASE

|£/ Customize view

13770
169.36
17621
164.02

Arial v 11+ | |pain -

Fraction digits and decimal separator (2 « ]

99.38
95.50
130.30
99.90
16019
134.93
2919
T7.86
126.38
113.30
5116
60.65
2139
2138
124.49
108.58
10587
73.99
13651
83.92
10816

Separator between merged data dimensions | v
Column width | 7505 Row width | 750 =

[ Hide empty rows  [7] Hide empty columns
Cut off limit to determine empty cells 0
Use default pivoting for tables  [7] Show histogram  [] Use dassification colors for tables
;Show all items, highlight selected + . Long texts only -

Show only selected items values ]

Show all items, highlight selected

Comparison outpi
Data dimension u
Element used for comparisons France -

[[ok | [ defiecolors | [ define statsics | [ storesetbngs | [ Ioad settings

When we now draw the outlines of the selected polygons only (see map option dialogue), the
map will draw the outline of the selected regions in cyan and thus highlight them. The row
selection will be maintained when the pivot or the table is chamagddng as one of the

selected items can be found in the rows of the new table. The example map shown below is
certainly not so interesting, as changed class limits could have done basically the same job.
However, we could switch e.g. to grass land shi@rssge if fertilizer input is more often

found on arable or on grass land.
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4 Enploitation of spatial results [Data Yiew 1] =& x|

Activity Tt Table ° ° 3
‘\ Q Q 4%; il v
Lah INuS(a), Mineral Fertllizer Consumption, Nitrogen kg hjha = IngrirEnv indicators, driving forces = |

Scenario
BASE

A
i

i

Eomo=m
L

—— I
000=0.00 000 =49.28 49.28 = 74.08 7408 =8645 B645 =450.86

Updating the map

Generally, the map is updated automatically when the user changes an option with an impact

on its layout, as long as the numbewisible polygons is below 20.000. If that amount is

exceeded, the classification dialogue is updated immediately, but not the underlying map. In
order to apply the changes, the fapplyo butt

the fAokd Ibutltsoon upwidat e the map, so that an e

necessary.

Adding region label to the map

I n the map option dialogue, tick the box @ASh

% []Regionlabels | Labeloptions.. |

to add labels to the larggsblygon for each region as shown below.
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By clicking on the imbEioniE

which allows changing some settings. For maps with just a few regions (or when zooming), it

might be worthwhile trying to play around Wwithe action to improve labeling.

Region labels steerning

Font size For region labels 4R§ 0%
% location For region labels o
v location For region labels o :
Labels nly shart labels w
[ Use shadow effect Use mass certer

‘weight For distances to neighbouring labels n] :
weight For averlap o

[ ok J

Showing river and cities

The NUTS2 map comprises geometry information about major rivers and cities above around
75.000 inhabitants, which can be added to the map:

[ ]Rivers |Minwidth 4 +

[] Citw labels  Min. city size (1000000,0) j

The label size fothe rivers can be set as discussed above, howitydabels are always

shown in bold.
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Storing and re-loading your settings

2

Open the map option dialogul:ln‘yy hangiend hteh e
settings accordingtpour needs and then press the fistor
the dialogue. Choose a file name and a | ocat

them again and apply them to another map.
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& Map option dialogue il

Classification method IQuantiIE ~ | Mumber of classes I 53:
Murnber af regions with small values to remave Fram class definition I DE

Mumber of regions with large values to remove from dass definition I DE
[ Treat zeros as missing values I Use area weights For classification

I Drawin high quality [¥ shrink polygons according bo share of UAA

Calor kable - Mid color - IGreen yellow red 'l
™ Set value For middle color |90.76 o

# label class limit b of ohs color
1 0,00 < 32.78 32,782 20,012 | I
2 < 59,60 59,602 20,012
3 < 90,76 0,764 20,012
4 < 137 44 137 438/ 19,559
5 £ 370,97 370,969 20,375 I
x|
Cummulative distribution graphLI Frequency groups: 10033 B S
default.leg
3278 90.76
L I i
0,00l | |
1642 86,87 15731
I~ Show small circles, showing distribution of regions n
Min
[¥ Show rectangle representating distribution of classes Mean
Med File name: Open |
Legend: Separate rectangles - edian
Mz Ces Files of bype: IMaD options setting files ;l Cancel |
Draw outling in same color w | Std.Dev
— ey
IStandard map title - e 5 ¥yt
— W g
Dimension shown in columns of result window for current region Scenario | '
Dimension shown in rows of result window For current region hide: -
ok apply store setbings load settings

Exporting the data underlying the map

As mentioned above, the mapping viewer is part of the CAPRI exploitation tools which is in

its core based on pivot tables. In order to export the data, e.g. to GIS system, the view must
dutton will open a file di@g as shown below.

first be changed to tables. Afterwards
For GISexport, e.g. to ArcGIS, DBF is the recommended format.
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r Y
| %) Please choose a file format for export ﬂ

rExport Data

Select Type of Export

Select the format of the file to export

(7) HTML (basic table format for internet browser))

(7) (DBASE data base file, e.q. for ArcGIS or EXCEL)

() (comma separated text file, for e.g. EXCEL)

@ (as GAMS table)

(7) TABF (text format, tabulator separated)

() TXT (text format, fixed field width)

(71 Bin (binary format, for exploitation with exploit applet)
(7) MSAccess MS Access Datsbase

(71 XLS (M5 Excel new workbook)

Once next is pressed, the next pane will open a file dialog to choose a file. In the case of

export to a Microsoft Access Data Base, the file must exist.

£ CAPRI [es\caprilgams] =gl =/

Wiew Handling  Windaws

£ Exploitation of spatial results [Data Yiew 1] ;IEI&I

Table Indicator

Agri-Env indicators, driving forces | IGRAS

B > BASE
g |
BL21HZ865 Please choose a file format for export x| ﬂ
~Export Data
BL21H2866
Set file name |
BL21H2867
Type of file ko expart:
BL2HEEE (DBASE data base file, e.q. For ArcGIS or EXCEL)
BL21H2869 Select the file o which you want ko expart
BL21H2870 I
BL21H28T1
select a DBFfile x|

Gl Look in; IE] HsMU, gdb LI i, =
HEZIH28E _odb, DO1RI0E01420, 276 51 lock a00000005 gdbindexes
SToioiTa _odb, DO1RIOE01420, 312,51 lock a00000005, gdbt able

a00000001 freelist a00000005. gdbtabl
BL2MH2875 a00000001 .gdbindexes a00000006. Freelist

00000001 .gdbtable 00000006 .gdbindexes
BL21HZ676 00000001 .gdbtablx 00000006 gdbtable
R a00000002. gdbt able a00000006, gdbt ablx

A00000002 gdbkahi A00000007 gdbtable
BLOIN2ETE a00000003 gdbindexes a00000007 gdbkablx

00000003 .gdbtable 00000008 .gdbtable
BL21H2679 | 500000003 gobikablx | 500000008 gdbikablx

bt ab bt 2b

200000004, gdbt able a0000001c.Freslist
BL21H2380 a00000004 gdbt ablx a0000001c.gdbindexes
BL21H2881

. 0
BL21H2882 File name: JBL_Hmu, DEF Open
BL21H2883 Files of bype: I,qu Files LI Cancel
BL21H2884
BL21H2885
e =]

CAPRI GUI Yersion 1.2.4, Oct. 2007 | User name : Wolfgang Britz User type : Administrator loading 250392 data ...
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If desired, them pane allows openening selection lists for the different data

dimensions.

. Please choose a file format for expork

You canw next the tables for export.
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4. please choose a file format for expork EI

~Export Daka

Set tables to export

Select the tables
to be seen by user
in internet browser

Economic indicators at HSMU level
Climate, soil, slope and alitude

Results From DMDC meta model, nitrogen
Fesulks From DMDC meta model, water

Back, | Mexk |

Beware: the prelefined table structure will be lost, as will the letegts and units attached to
the tables. However, in the case of D&¥port, a second file with that information will be
automatically created. If you solely want to export the table you have currently up front, use
t he fcopy & hutton. The plipboaad edport will retain the pivoting and further

information.
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4. Pplease choose a file format for export EI
~Export Data

Skart Export |

Maxirnurn number of non-zero items to export E961227

[~ ©pen File in Editar after file was created

Define column

List output - no data dimension in columns LI

List oukput - no data dimension in calumns
Regions and HSMUs

Activities

Back | Start |

The last pane let you decide for D#kport if you want a list, or if you want the data
dimension spanned across the columns. For exporting the HSMU tables, it is recommended to

put Al nputs and outputso in the col umns.

If everything has worked well, we sHdunow find two files: one with the data, named as

chosen in the file dialog, and a second one

The following section will briefly explain how to work with the data in ArcGQlader
Layers, choose add Data

% _Untitled - ArcMap - ArcInfo

J File Edit Wiew Insert Selection Tools Wwindow Help
[DEE&E| s a5 | &
| @ @B E D | [0
x|

w

J:l.|:||:| E:l.ﬂt-fl. i

=
sy i

@ Mew Group Laver

Copy

E Baste Layeris)

and in the case of the HSMUs, add the AHSMU_
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x
Lok ir: |@ E:hcaprilSGIS
Marme | Tvpe I
[(d.svn Folder
El capri.shp Shapefile
El capri_M3.shp Shapefile
&l H3MU_EUZF .shp Shapefile
M ame: [HSMLU_ELI27.shp Add
Shaw of type: IDatasets and Layers [ lyr) =l Cancel |

Then, choose add layers again, and add théildfgou have generated in the step explained

above. You may also add the file with the meta data.

x

Look in: ([ E-ACAPRIgis

| Mame | Type I -
El SI_shrinked.shp Shapefile
E SK.csy Texk File
El gk _shrinked.shp Shapefile
smu. dbf dBASE Table
=] sMU.csv Text File
El solagro, shp shapefile
El skd_cm0lvl.shp Shapefile
dBASE Table
test_meta.dbF dEASE Table I
[’;‘-"] 1K, o Texk File LI
N arne: [t dbf Add

Show of type: IDatasets and Layers [* ] =l Cancel |

Next, we need to connect the HSMU getng with the newly loaded data, a process called
ij oiningdo in ArcGis. Il n the context of AHSMU

0.

D
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ArcToolbox
- & 30 Analyst Toals
-8l Analysis Tools

ER=i Layers
= ‘g E:lcapritiGls
=] HSMU_ELIZ7

(. Copy ools
ENCAPRING |
= ﬁ ! gis ‘X Remove -
kesk = 5
Open Attribute Table ability Tools
@2 Zoom To Laver Remowe Joinis) 2
ﬁ Zoom Tio/Make YWisible Relate...
Yisible Scale Range ] Remove Relate(s) b
Ise Symbal Levels o
s Tools
Selection 4
Label Features
Conwvert Labels bo Snnotatian, .
‘f"' Converk Features to Graphics. ..
Convert Symbology to Representation, .,
[Data [
Save Az Layer File, ..
Properties. ..
Jf— T T

That will open the join dialogue as shown below.
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x

Join lets pou append additional data to this laper's attnbute table zo pou can,
for examnple, symbalize the laver's features uzing this data.

YWihat da you want ba jain ko this laver?

Join attributes from a table j

1. Choose the field in this layer that the join will be bazed on:

FID
|GRIDCODE

=T TESL -_I L
¥ Show the attibute tables of layers in this list

3. Choose the figld in the table to base the join an:

=~

Advanced. .. |

About Joining D ata [F Cancel |

Make sure that #AJoi n at firstdrdpdowelox, &ndunderla, t abl e
select HSMU, i.e. the filed in the HSMU_27 geometry where the codes for the HSMU

polygons are stored. Use the name of the exportethbld under 2., and select the field
ARegions_ao (the f i ebHard)under Bi@hempress the budtdntabetec d t o
Aadvancedod, and chose the r adfyooéareaskedbtm fAkeep

build index, confirm.

Wolfgang Britz, Version October 2014 85



GGIG Graphical Interface Generator i User Guide

x|
Join lets you append additional data to this layer's attribute table so pou can, xE‘Y é ; J Editor = | | 8 | , >  Task: I Create New Feature LI | Target: [
for example, spmbolize the layer's features using this data.
what da you want to jain to this layer? Advanced Join Options x|
IJoin attibutes from a table j " Keep all records [default] ™ &
It & record in the target table doesn't have a Bl 1 1B | — Bl
1. Choose the figld in this laper that the join will be based on: match in the join table, that record iz given 0|z mp 1C] = C
null walues for all the fields being appended Fl 2 )] 0| 2
IHSMU j inta the target table from the: jain table I'E | E
Jain table Target table Target table
2. Chooge the table ta join to thiz layer, or load the table from disk: )
' Keep only matching records 1
D”| | & |
I best d If & record in the target table doesn't have a B[ 1 E
match in the join table, that record is T | [ ] 1]
¥ Show the attribute tables of layers in this list ! bl D[z mp |C = >
removed from the resulting target table. ] o1 Iil-
Mote: If the target table iz the attribute table I'E |
_of_ a layer, featun_es that don't have dal_a —
3. Choose the field in the table to baze the join on: jcined ta them will not be represented in the Jain table Target table Target table

layer when pou uze thiz option.
Regionz_a j

()8 I Cancel

Advanced.. |

About Joining Data | QK | Cancel |

|

I»]

If anything has worked well, you should now see the country or countries you had in the
original map.

There is a trap, though. If you export several tables, or results for several scenarios, your table
will normally have several fields used as a row header (e.g. year, scenario, activity). If that is
the case, the join will not work properly as seveoals for the same regions will be joined to

the very same polygon. Unfortunately, ArcGIS will not warn you about Eirat. you have to

execute a definition query in the table, while selecting the rows which you are later going to
draw a map from.

In orde to draw a thematic map now, it may be helpful to add the file with the meta data to
the map, and to open the melaa table with the help of its context menu. It will give us the

long description and units belonging to the data fields in the exportiadadide.
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=T
0ID Key Hame Unit LongText | «
3 0§ NI Mo 5 (a), Mineral Ferilizer Consumption, Mitrogen kg Mha
1 | PhIM Mo 5 (k) Mineral Fertilizer Consumption, Phosphorous kg Mha
2 | MMIN_SVWHE| Mo 5 (), Mineral Mitrogen Application rate, Soft whest kg Mha
3 |PLAP Mo &, Consumption of Pesticides Eura ha
4 |IRR Mo (=), Irrigation, share U irrigated
5 [(WAT_SIURP |Mo 7ik), Irrigation, abstraction lin2
B |ELEC Mo & (a), Energy, Electricity Euratha
7 |EGAS Mo & (b), Energy, Gas Euratha
& |EFLL Mo & (), Energy, Fuels Euratha
9|l Mo 10 (&), Cropping/Livestock pattern, livestock density Livestock units /ha Uasg,
10 R Mo 10 (h) Croppping/Livestock pattern, ruminants density Livestock units / ha Fodder area
11 |PP Mo 10 (), Cropping/Livestock pattern, non-ruminants density Livestock units /ha Uasg,
12 |ARAB Mo 10 (d), Cropping/Livestock pattern, arable land density %
13 |GRAS Mo 10 (), Cropping/Livestock pattern, grass land density %
14 |PERM Mo 10 (), Cropping/Livestock pattern, permanent crops density(d) %
15 |INTE Mo 12 (&), lowe-medium-high input farming Inclex 0 - 2
16 |H2865 BL21H2865
17 |H2866 BL21H2866
18 |H2867 BL21H2867
19 |H2865 BL21H2865
20 [H2869 BL21H2869
21 |H2870 BL21H2570
22 |H2571 BL21H2571

Assuming we want to draw a map now with the ruminant stocking density, we find it in row

10 under the key
of AHSMU_ _EU2706, and
val ue s, choose ARUMI

ARUMI oO. I n

or d
choose

~

0, t he -file.ame

Layer Properties

Generall Su:uuru:el Selectiu:unl Display  Syrmbology | Fieldz I Drefinitian E!uer_l,ll Lal:uelsl Jainz & Fielatesl

pr otpietrite £d&.,

er to produce
$ ry dneébro

before is th

2%

Shion:
Features |Draw quantitiez uzing color to show values. Irnpart... |
Categories — Fields Clazzification
Quantities e Hone j b arial
- Graduated colors . Trore _ — T
- Graduated symbols | Nomalization: |y £yjo7 GRIDCODE Classes: [ -] _lm””
- Proportional symbols HSRU_ELIZ27
“ Dot density Color Ramp; | H3MU_EUZ7Y
Charts test.0ID
test GRAS
Multiple Attributes St I e tezt LU Label I
test PLAP
test ELEC
test EGAS
test EFLIL
test MM
test ARAR
test PERRM
test PP
test WAT SURP
[~ Show clags f test HMIN_SwHE Advanced Tl
tegt INTE

o ]

Cancel |

Apply |

Afterwards, under classification, choose your preferred one. As there are many small

polygons, the outline of the polygons should not be drawn. Therefore click on dree of t

col or s,

choose

AProperties for

all symbol s &
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Generall Su:uuru:el Selectiu:unl Display  Symbology | Figlds I Drefinition E!uer_l,ll Labelsl Joing & Helatesl
Show:

Features |Draw quantitiez uzing color to show values. Impaort... |
Categories — Fields Clazzification
Quanhhes W ale: I ket FILI| j [uantile

. Graduated calors -
. Graduated sprbols Mormalization: In.:.ne j Clazzes: IE vI Classzify... |
Proportional symbols

L Dot denzity Color Bamp: I- j

Charts
Multiple Attributes 3gmbol I Range I Label |

Flip Svrmbols

Famp Colars

Propetties For Selecked Syrbal(s], ..
Properties For &ll Symbals, .,

[3587 - 1.471440
1441 - 2.068693
9634 - 3.354081
4082 - 1476745461 76.000000

Rewerse Sorking
Remove Class{es)
Combine &l asses

Advanced - |
Format Labels. .,

Edit Description. ..

] I Cancel | Spply |

Symbol Selector i ed |
Categary: IAII ﬂ — Previgw 7] %]
Green Blue Sun
— Optionz J
Lo Fill Calor: | v|
Hallow Lake Roze Dutling ‘wWidth: i _I _—
Outline Calar:
[ Mo Colar |‘
Beige Vellow Qlive
OO0 oC el
I 5 O Y Y
= t.j:llll:ll:lDl:ll:lllll
— e IEEECINEEEEN
Green Jade Blue More Symt = = = = = : = = = = = =
Save.. | RNO0O000OOOO0 ===
THEEOOOOCOC S NN M
‘ ‘ ‘ ‘ ~ EEEDCODDDEEEN
EEEEEEEEEEENR
|| More Colors. ..
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Afterwards, if everything went well, you should see your map.

% Untitled - ArcMap - ArcInfo

File Edit View Insert Selection Tools Windew Help

DEE&|: 2@% e |dimmer [ Zasaw|@aQasu@ed B0k 0822 oo | |2 s focmrme 5 ||

T EEEE R = EE

= £F Layers
= ‘s Edcaprit 615
=]

test RLME
I 0.000000 - 0873586
0873587 - 1.471440
1.471441 - 2068693
2068694 - 3.354081

I 3354082 - 147674546176,0000

B g3 EACAPRIigis
B test

test_meta

Machine learning

5|

A serious challenge for larggcale economic models is the dimensionalityhefriesults

generated by model runs. These reflect the high level @fglisegation in different

dimensions and the many aspects dealt with in these tools, such as relating to economic, social

and environmental indicators. A single simulation run e.g. @AIRPRI based on the farm

type modules produces over 20 Mio rearos. Clearly, any of these numbers is generated by

a computer based model and should hence be a non probabilistic outcome depending on the

input and the code used. Specifically, the relalietween the input and any single number

outputted is determined by the model structure and parameterization, and pre and post

processing code. It must hence be possible to track any change quantitatively back to the

shock analyzed.

But that rather theoretal point of view has very little to do with the task at hand when one

has to distill from a set of model outcomes an analysis. The questions here are: what are the

most important results, i.e. salient to the questions underlying the analysis and laigjeteno

matter, and how can they be explained? For the client, the story behind the results is often at

east

equally

mportant

as

t he

resul

ts

character of the tool is removed and its usefulness irctilegpimajor causeffect relations

t hems

becomes evident. Telling a good and right story requires however often quite some time in

analyzing results in a systematic way.

The user will hence have to decide for which items of the huge data set a thorough ahalysis

underlying drivers is advisable. Limited time and human resources will set tight limits to the
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extent of such systematic analysis. Typically, in any report, only a few dozen key results
(perhaps complemented with a few maps showing several hundredthsnsy will be

presented. But these key results, such as changes in aggregate welfare, farm income, GHG
emissions or the nitrogen balance are calculated from thousands of simulated items. How can
we discover Athe st ory bns hdiuties, pticekerpalicgsul t s o,
changes etc. are most important for the aggregate changes communicated?

The exploitation tools of GGIG with a flexible @he-fly approach to produce tables, graphs
and maps had been an important step to improve the effjcierexploiting and analyzing
results. But in parallel, tools such as CAPRI has grown in scope and scale. It might be the

time now to consider new approaches to analyze model outcomes.

Wikipedia gives the following definitior Ma ¢ h i n e , d beechofraitificial

intelligence is a scientific discipline concerned with the design and development of
algorithmsthat allowcomputerdo evolve behaviors based on empiridatg such as from
sensoidata ordatabasedMachine Learning is concerned with the development of algorithms
allowing the machine to learn viiaductive inferencédased on observation data that represent

incomplete information about statistical phenomenon. Classification which is also referred to

aspattern recognition i s a i mportant task in Machine Le

automatically recognize complex pattern, to distinguish between exemplars based on their
different patterns,andtma ke i nt el |l i gent deci sions. 0

That is naturally a very general description. Machine learning has been widely in a wide range

of application fields. A typical example is the analysis of which clients of a bank has been

given credits. We have many observasionwi t h ficredit grantedo or |
probably a longer list of attributes of the clients (age, sex, income, amount of the credit asked
for, time since being a customer with the ba
applied to defie a set of rules which based on past decisions predict if a credit would be

granted for a new application or not. Machine learning will in many cases also be able to tell
something about the possible error range linked with the decision. That couldbgghal

banks to make fast decisions in many cases, and spend more time on the tricky cases. The

book by Witten et.al. 2011 gives many interesting examples. It might be interesting to note

that one of the often cited applications of the WEKA package us€APRI refers to
agriculture (Queen et . al . NeZdnland has segerat he WE KA
research centres dedicated to agriculturehammticulture, which provided the original impetus

for our work, and mangf our early applicationd. T hpkcatiang deal mostly with micro
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level data. A recent application to price agricultural forecasting is foulitliavilca et.al.
2010.

Now, we can e.g. see the income changes in each farm types in a simulation compared to the
baseline as an outcome want to predict, and their production program and changes in

prices and premiums as the attributes used to explain that outcome. Some farm types might
exhibit very large income changes, other little ones. What are common characteristics of the
one and thetber group?

Possible Machine learning might then

structural .
Drivers come up with a fApat

(e.g. crop shares

Simulation
results .
based on a regression model)

in baseline)

which determines the most

important attributes impacting

income changes in a given
simulation. Machine learning
has thus a lot of similarities
‘l‘ with statistcsi indeed many
methods can also be found in
statistical packagesbut the
focus to decide upon which
attributes and relations matters is shifted to a certain extent from the human being to the
computer. And, the tool box used in machine learning difteescertain degree from
classical statistics. And, not of least, many of the algorithms had also been developed keeping

computing time in mind.

Implementation in GGIG

The implementation in GGIG is based on the existing exploitations tool and the WEKA
madine learning library (Witten et.al. 2011) which is also integrated into other well known
packages such as RapidMiner. Thanks to the GNU license including full access to the
underlying Java source code, it was possible to integrate the functionality ofA\IviEkthe

GGIG exploitation tools. Only a few code changes were necessary to pass data from the tables
and maps shown in the GUI to the WEKA library (see below). That is done automatically in

the background with the aim to reduce user input in the process
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As a consequence, a very powerful set of filtering and classification as well as related
visualization tools from machine learning can be applied to the result sets from CAPRI inside
the existing exploitation tools.

The current implementation is basedtbe interaction of two views:

1 A map or a table using classification coldr#t defines the class attribute (=dependent
variable) of the data to classify. For classification algorithms which require nominal

values, the assigned class from the classiboas used.
1 Atablewi t h t he fAexplanatoryo attributes.

Both tables must be, as conventionally in the exploitation tools, the observations in the rows.
For maps, each map carries the data for a region. But one might also work with two tables

where the obsgations are not strictly gex@ferenced entities such as farm types.

The GUI will automatically send new data to the WEKA GUI if either the map (or the table
using classification colors) or the table is updated by a user action. The basic data flow is
shown in the graphic below.

Class attribute Preprocess
(numeric or nominal) (select attributes,
remove obs)

Filter
(select attributes)

Classify

Additional attributes
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Interaction between the GGIG GUI and WEKA

Letdbs construct an example: we want to check
depends on the crop shares of cereals and the yields. In order to do so, we first render our ma
as usual (table fiFarm details, mapping Vviewo

changes against the baseline):

=y
- e ves Semn e @ W

= = s e DRoNEHRS IS ¢

CICT=TTT

o capri rermame iy e e type” stmmisirator

The regions shown are our instances and the value plotted for a region defines the class

attribute we want to analyze. Any one imsta consists of a vector of attributes of which one

is the Aclass valwueo, i.e. the value to cl as
attributes are used for classification or clustering and stem from a second table (see below).
Classification nrethods which use nominal values can also be sued. In that case, the class

chosen for the region, as seen from the color in which is drawn, defines the class attributes. In

our example above, each region would fall into one of five classes.

Next, we open gecond table with the data we want to use as explanatory attributes. The latest
trunk comprises the table ASupply details, ¢
which are possible candidates to explain many changes in a simulation (foivail act

aggregates: crop shares/stocking densities, revenues, income, yields).
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22 Supply details, clusterview [0]

Years Scenarios
= | 2020 MIR_RD =
@ Cereals Revenues | Cereals Income: Cereals ¥ield Cereals Crop Oilgeeds Yield Oilseeds Crap Other arable:
[Euraha or head] | [Eurohaor head] | icg or 14080 share/Animal [Euraha or head] | [Eurohaor head] | kg or 14080 shareiAnimal Revenues.
headMaorhesd] | density headMaorhesd] | density [Euroma or F
% or 0.01 o 001
animalshal animalshal

e e e 70 w875 2428 0.4 9292 B3] 00603 w90
European Union 5 398 45220 7804 3043 19425 56635 0566 e
I 95201 51361 31816 .00 1065.26 56693 e 249
European Union 12 o001 0097 a2r035 a5 12284 1500 20 [x
Earapean Uion 10 51869 #1993 w120 a0z 1.8 50572 256358 7.5
e T8 56193 #640.95 27 1909.88 71843 33685 78
E— 013.76 35226 695501 5.8 1249.95 9701 7081 28
Y 105939 anas 52188 30.0% 131472 3880 w5182 729
austria w9955 asz57 697335 2166 sar31 7502 240468 27
[netneriands | 1266.08 mas w027.13 1249 w6824 70483 309568 052
Francs 08512 43820 Tares0 2.9 01491 5661 a05.1 o7
e 74824 35613 399835 635 1917 19297 19799 060
spain 50253 51229 249098 2042 13346 anm 107265 129
@D 79459 sor07 #3329 18.20 son19 1633 165565 00s
lay 1053.24 70605 575493 2854 §7483 59260 287145 1.68

In order to start the clustering/classification, we click in the table to open its-poguand

then sel ect fCl assification?o:

| ) CAPRI bt caprivgams]
Wiew Handling Windows
=) Supply details, cluster view [0]
ears Scenarios B
- : [T
@ Cereale Revenues | Cereale Income Cereale Vield Cereals Crop Oilseeds Revenues | Oilseeds Income | Oilseeds ¥ield oilseeds Crop other other other Other
[Eurohaor head]  |[Eurohaor head] | [kg or 11000 share/Animal [Eurohaor head]  |[Euroha or head] | [ka or 11000 share/Animal Revenues Income Yield Crop share/nimal | Perm
headhaor head] | density headhaor head] | density [Euromaor head]  [[Euroha or head] | [kg or 11000 density Rever
- [Phor 001 [Phor 001 headhaor head]  |[%or 0.01 [Euro.
b4 animalsha] animalsha] animalsha]
European Union 27 a1 %675 52426 3049 19382 w1103 200603 a3 X 130949 20153 336 -
European Union 26 83928 @220 15841 3013 99425 566.36 310566 428 326198 124250 2346487 ans =
Furcpean Union 15 95281 1361 631816 25380 1065.26 s66.93 338898 349 362030 130168 2570428 426
Furopean Union 12 s00.81 0097 21835 1266 12001 47500 o793 851 28671 123287 16985.51 318
Furopean Union 10 57889 419.83 51320 4802 6185 sa52 256358 756 168815 4882 2210242 30
Belgium 1ms 56193 864045 2477 140988 77813 43685 378 1224 183310 4397538 1223
P 101376 36226 686501 5381 121095 19201 e 326 201666 520 276310 631
e 105930 .45 75286 1926 131472 638.80 a5 720 326080 140500 22420 458
Austr 8955 aars 637335 2166 sar3 675,02 240466 3ar 21194 72963 4019986 318
Reload
Wetherlands 126688 mas 882719 Copyto Clisboard | 10024 6483 309568 052 1967 376400 837033 1347
) 108512 43820 Ta7060 Expart bata f1am 8657 30541 627 386574 182007 20223 303
Pivating
Portugal 4624 38643 389835 Custornize Table | 19171 aa07 157.09 o050 5367236 267144 H24275 022
— Statistics
Spain 53353 532.23 39886 43316 47381 107265 129 2m.26 -638.01 24485 613
Chassify Y Classify numeric
Pe— 3459 iy @3329 633 166566 001 1546 382968 210912 862
Chasify nominal
View i
aly 1053.24 06.05 575283 Do notclassify 42,60 27145 168 29729 2061.05 1180.95 255
Table View »
b 108281 67666 58371 B 432034 18034 368185 002 o7 20830 1631850 25
Fintand 47185 3333 361487 408 awar s12.01 126813 325 21705 985.92 2395147 20
Swoden 6159 2613 9186 2908 07 a4z 71129 162 206573 s33.00 3097891 30
united Kingdom 118889 616.00 780605 a7 128581 76539 266638 358 Measr 269573 3093821 292
Cech Republic 7023 60425 504095 4572 60.85 663,61 29548 1374 196681 72600 2082030 508
Estont 62.43 36406 0138 e 71583 s79.09 226556 1052 191967 6.3 850771 (x4
< i y
APRI GUI Yersion 4.0, September 2011 | Ini file : capri.ini [User name : Wolfgang Britz User type : administrator

=

RN N L Y

We clicking one of the option if we can then diecto:

1 usenumerical classificatiomethods such as different regression methohs.
observations in the map define the dependent variable.

1 Use the class assigned by the maps inputiatninal classification
1 To switch classification off.

A new window wil be opened which shows the WEKA GUI (see below).
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The WEKA GUI

The classification is based on the complete functionality of the WEKA GUI regarding
attribute selection/visualization, filtering and classification, see

http://www.cs.waikato.ac.nz/~ml/index.htnilhere are very good manuals available from the

site (the latest user manual is also available tnétt//www.capri

model.orgdocs/WekaManu&B-6-5.pdf), so that only a few major tips are given below for

fast start.

The tabs AClassifyo, AClustero, AFiltero and
specific part of the WEKA functionality. The result set from the curressdiaation run can
be shown in the lower left panel (result list). For each result set, a popup menu opens options,

e.g. to show a graph with the prediction errors.

Classification

12/ Weka Explarer GUI Supply details, mapping view [1]: all Cereals Incorme, 2020, MTR_RDQuantile : 12:01:58 -

inearRegression -5 0 -R 1.0E-6

Classfier outpLE
o

u ¥
-0.0085 * Fo
Supplied test set St -0.164 * Se
0.0042 *
0.1035 *
Percertage splt % |66 _0.0048 T

Mare options. -0.0288 =
+ Bee

Cross-validation  Folds |10

0.008

0.0026 * Bee
0.0207 * Bee
-0.0019 *
0.0031 +
-9.7609

Time taken to build medel: 0.0dseconds

=== Evaluation on training set ===
=== Summary ===

0.807
2.4774
3.369

61.4055 %
59.051 %
269

T Thehods® button wild.l g i v edifferencclassikers,tmanyaf wi d e
which have additionally options which can be edited by users. A multiple linear
regression using the Akaide criterion for model selection is used as the default,
assuming that most people will start with using numerical values as classtestrib
Please not that switching between nominal and numerical class attributes might trigger
error messages if the currently selected classifier cannot handle the newly selected

class attribute type.

T 1t is recommended for outropsobpédfes toause
default in our implementation) as we are typically not interested in aof@atmple
test of the prediction quality.
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1 The actual <classification can be started
background are updatetthe actually chosen classifier with the chosen options will be
started on the new data set automatically

on the RHS will hence typically show results based on the latest selected data.

1 The results can be vialized by clicking with the mouse on an item in the result list,
the last on in the list always being the newest. If one has tried several classifiers, the
old results remain available. However, if the data in the background change, the old

results are aomatically removed.

The reader should note that all the functionality described is from the standard WEKA GUI so

that the user manual from WEKA can be used for further information.

PS: The cluster panel is not described, it works quite similar. Note hotiexdilters are not

applied to the cluster (see below).

Filtering

£ Weka Explorer GUT Supply detsils, mapping view [1] Quartile : 30:46:17 -
Classify | Fiter | view and Select

Attribute Evaluator

Choose | CfsSubsetEval

Attrbute selection output

Ev

The filter panel allows running different types of filters which remove attributes, in many
cases reflecting the correlation between attributes. In order to use the result frorarthenfjlt

click on the result set and chose fAUse outpu
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2] Weka Explarer GUI Supply details, mapping view [0]  all,Cereals Income 2020, MTR_RDQuantile : 20:26:35 -

Classify | Cluster | Fiter | view and Select
stribute Evaluatar

ChsSubsetEval

Search Method

GeneticSearch -2 20 -G 20 -C 0.6 -M 0,033 -R 20 -5 1

atribut n Mode: Attrbute selection output
IO IEEE 0.48977 0.44828 125141718 21 22 24 30 31 36 37 39
°) Crossvalidation Folds 10 0.52524 0.56472 2568141720 2 2z 24 30 31 33 34 37
o R 0.53106 0.58384

2 5681417 19 20 22 27 31 36 37 39 40

ar) Class-numeric || ruribute subset Evaluator (swpervised, Class (mumeric): 46 Class-mumeric):
CF$ Subset Evaluator

ton Including locally predictive attributes

Resul st (right-click for options)

Selected attributes: 1,2,5,6,7,10,17,19,20,21,22,27,31,37,39 & 15

wmals Revenues
Use outputfor classification sls

Do not longer use output for classification  *18 Production per UAMR

:eds Revenues
View in main window teds Incoue
Wi fin seperetERieieR zeds Production per UARR

lables and Pernsnent crops Incous
SRy tables and Pernament crops Crop share/Animal dens:
sables and Pernsnent crops Production per UAAR
i activities Revenues

Delete result buffer

Wisualize reduced data :r activities Income

et aside and fallow land Income
A11 cattle activities Revenues
Beef meat activities Income

Beef meat activities Crop share/hnimal density

i

« m

The last selected filter will be automatically restarted if a new data set is implicitly loaded

(change of the map or of the data in the cluster table with the explanatory) résuider to

switch off the use of the f il

ter, sel ect i Do

Attribute viewing and selection

The last panel available is especially interesting to quickly analyze statistics of the underlying
data:

2/ Weka Explarer GUI Supply details, mapping view [1] Quantile : 20:46:17 -

view and Select

[ Use modified data for dassification ]
Filter

Current relation

Selected attribute
Relation: Supply details, mapping view [1] Quantile : 201:46:17 -

Name: Revenues Type: Numeric
Instances: 300 Autributes: & Missing: 0 (0%) Distinct: 300 Unique: 300 (100%)
Ehtkes Statistic Walue
q vinirum 2.076
[ A Il tione J Invert Il Pattern | [ 2190.78
= 877,02
Ho. Hame StdDey 352,113
2
3
4
5

Class: Class-numeric (fum)

v | wisualize Al

T
1008 43

i
sta.7

The reader camanually remove attributes and the reduced set of attributes will then passed

to the filter and classifier. However, the attribute selection is not maintained when new data

are | oaded. The AVisualize All 0 button produ

Wolfgang Britz, Version October 2014 97



GGIG Graphical Interface Generator i User Guide

£ follo ==

-
=
a
=

Crop sharefAnimal density Class-numeric

|||||
|

Summary

The integration of algorithms from machine learning based on the WEKA library and GUI
offers new possibilities to systematic analysis of result $&tmks to the open source policy
of WEKA, it was possible to integrate these powerful tools parently in the CAPRI GUI.
Depending on the experiences made over the next months, further links might be included

(e.g. rending clusters in maps).
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Scenario editor

The scenario editor is an optidtiaol to be embedded in a GGIG user interface which
supports the user in setting up run specific include files where the comensismming
from GUI controls. That parallel way to define run specific input is typically necessary for

more complex toal where e.g. policy scenarios are defined in GAMS code.

The scenario editor is a fApredefinedodo task w

<task>
<name>Define scenario</name>
{userLevls>runner ,Administrator ,developper ,debugger</userLevls>
<ftask>

A related setting stores the directory where the input files are found:

{scenarioDir><attr>scen<fattr></scenarioDir>

The screen shot below shows an exargm CAPRI.

|2 CAPRI [t\britz\capri\gams] ol e S

File Settings Utilities GUI Help

CAPRI worksteps. Scenario description
) Build database

() Generate baseline

@ Run scenario

| . cAPRI tasks Enter scenaria description

() Define scenario

) Run scenario with market model

() Run scenario without market model | | Scenario elements.

' Downscale scenario results

() Run policy experiment with CGE

L
[l CRPRI project
GAMS file : MTR_RD.GMS
f =
@purp
i
@autho: Torbjs: SLU
[ @date 08.02.10
@refDo
@seell.
Gcalledsy
| ffrexc
********************************************************************************
GGIG B Load base scenario:
Start from the Health check
I | GAMS Graphical User Tterface Generator BB '-o1:cy\mor markes.gmat
Waiigang Bri
w012 . o .
I ILR Uiversty Bore BEEEEE :o1 irputimer ne.oms
Institute for . s B ress . %
Food and
Resource Economics
[carrT [ Ini file : caprinew.ini [ User name : undefined [User type:

Choosing the scenario editor adds the panel with GUI elements shown above. The panel

consist of two major panes:

1. Atop pane where the user can enter a name for his new scenario, and a description
text.
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2. A bottom pane where the user can detfine base scenario to start with (currently in

the trunk

AMTR_RD. gms o)

and

t he

sni

ppet

structure are shown on the left hand side in an expandable tree which shows the sub

di

fbaseScenar.

rectories

0S O

and the

i .

svno

f\socuemdd he emclugioh offiguinestory called

di

rector

may select any number of snippets, even several from the sardeettbry. Double

clicking on one of the snippets shows the coht# the file on the right hand side, so

that the user can inspect the code as seen below in more detail. GAMS keywords are

shown in red, comments in yellow and strings in green. He can also edit the file

changes are shown in blue. Once changes hadseed, the tree shows a (user

modified) behind the category. The user can also remove the changes from snippets.

o read that teble:
PSDPLY_T: premium schemes (see

L2006 from 2006 onwards
eps set to zero

.
B i11-corT:

DPGRCU
DPPULS
DPDUHETR
DPDVHEES

.2008 eps eps
2005 100 100
.2008 eps eps
2005 100 100
DPPART L2006 100 100
DESILL .2008 eps eps
DPPART fa . eps
DESCOW eps
DPBULF 75
DEDCOW
DEIHGH
DPEXTENS
DEPOTA
DENE_SHGH .
DPNE_DCOW .
DPNE_MEAT .
DFSL_ADCT .
DPEL_CALV .
DPNATHILE .
DPENERCRF .

BB corr (-, -, - FESUpIERgIAESEEE EeE

--- 865/2004, 7.5.2004: wenigsten 60%

policyipolicy Sets.gms) as DPGRCT

each payment and mewber state”

ELOO0O00 DEOO0000 DEO0O0OO0 ELOO0O00 ESO00000 FROODOOO IROOO0OO

=ps eps
eps eps

20 40
eps eps 100 100
100 100 100 100 100
100 100 100 100 100

eps eps lag 25 eps
100 100 100 100 1007
eps eps eps eps eps
100 100 100 100 100
100 100 100 100 100
eps eps eps eps eps
eps eps ens eps eps
eps 100 100 100 eps
=ps eps eps ens eps
eps eps eps eps eps
eps 50 50 eps
eps eps eps eps
0 0 &0 &0 50
eps eps
eps eps
eps eps
eps eps

1

D

6

eps eps eps
1

D

D

i}
o
@

der 2000-2002 geleisteten Zahlungen als Betrichsprasmie

Store

scenario | [ Savechanges | [ Reset changes

Storing the scenario then generates a file as shown below, user name, the reference to
CAPMOD.GMS and the date and time are automaticalieddy the GUI. The files will be

added to the f\pd

Meta data handling

Why meta data?

le si s wtrée.d i

n

Nngams

Meta data are data about data. In many GAMS projects, it is impossible or cumbersome to tell

exactly based on which shocks and settings tesfia model run had been generated. That is

due to the fact that run specific settings are not stored at all or not stored together stored with
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the results of the run. Later on, result users are often left guessing what exactly the settings

underlying tke run might have been.

In order to overcome that problem, the GGIG, drawin@€8i?R|1 GUI conceptspasses all

interface settings, plus the user name and the current time, forward to GAMS in one SET
called META.

A correctly defined interface with GGIG should allow to sterun specific settings. If that

is the case, the meta data generated by GGIG will provide an exact and sufficient definition of
all run specific inputs, ensuring that all relevareta data about a run are stored along with
guantitative results in the same GDX file. Accordingly, GDX files shipped to other desks or
committed e.g. to a SVN server still carry all necessary information to identify exactly the

run.

Technical concept

The meta handling is straight forward. The state of the different control is mapped into pairs
of set elements and related long text descriptions as shown below from an example

application:

SET META /

"Scenario description’ ‘'my test scenario’
"Choose model type’ 'CGE’

‘Relative weight flows' "30°

"Use demand elasticities’ "true’

"Set substitution elasticty’ '6.0°
"Countries’ °NL,°

&

and, might with one GAMS statement as shown below, stored inRiefiles along with the

results:

execute_unload "“scenario_descriptioni.gdx”™ META,RESULT;

The user might then select some scenario:
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TRIMAG [t:\britz\trimag]

File Settings %
TRIMAG taks Scenario exploitation
Start TRIMAG A N

O ar Scenario 1 ‘mv first scenario Vl

(@) Exploit scenarios
Scenario 2
Scenario 3 ‘ Vl
Scenario 4 ‘ Vl
Scenario 5 ‘ Vl

| [ Show meta H Show results ]
|TRIMAG Graphical User Inter-... | Ini file : gig.ini ‘User name : undefined |User type : runner ‘

And then, by pressing fishow metao, Vview

i TRIMAG [t:\britz\rimag]

Wiew Handing  Windows

B TRIMAG - result exploitation, meta data [0]

° V’ my first scenario my test scenario
T

[¥)

Seenario
description iy first scenario my test scenario

Choose
model type CGE CGE

Relative
weight 30 30
flows

Use

demand false true l%
elasticities

Set

substitution 7.0 6.0

elasticty

Countries

N,

IRIMAG Graphical User Inter-... | Ini file : gig.ini User name : undefined User type : runner
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File menu

W [T\britz\dz
Utilities
Exit

Font
F¥nerime

Settings menu

Settings
Edit settings
Load settings from ini file
Save current settings to ini file
Remove task specific settings

Remove view specific settings

The settings dialogue was already discussed above.

Utilities and GUI menu

Most of the utilities are discussed below.

These utilities are discussed below.

Utilities: Batch execution
The batch execution facility is a tool which:
1 Allows executing many different tasks after each other withoutiniagwser input.

1 Reports the settings used, any errors and GAMS result codes in a HTML page from

which they may queried at a later time.

1 Ensures that each new run generates its own listing file, which can be opened from the
HTML page.
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