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GGIG Graphical Interface Generator — User Guide

The following user guide documents the outcome of a collaborative effort of University Bonn
and the author. Larger parts of the Java code underlying GGIG had been developed over the
years in the context of projects related to the CAPRI modelling system, which received

considerably funds from the EU research framework programs. Following the general policy
in CAPRI, the GGIG pre-compiled code can be used for other scientific projects as well
without charge. The document comprises to a larger extent the content of earlier versions of
the CAPRI user guide of which the GUI is now realized in GGIG.

The author 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 GAMS or R project® with five main functionalities:

1. Generation of user operable graphical controls from XML based definitions. The
XML file defines the 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 ($SETGLOBALS, Set
definitions, settings for parameters). It combines hence the basic functionality of a

GUI generator and a rudimentary GAMS code generator.

2. Generation of GAMS compatible meta data from the state of the control which can
be stored in GAMS GDX format and later accessed, so that scenario definitions are
automatically stored along with results.

3. Execution of a GAMS or R project while passing the state of the control to
GAMS respectively R as a include file.

4. Exploitation of results from GAMS runs by providing an interface to define the
necessary interfacing definitions in text file to load results from a GAMS into the
CAPRI exploitation tools.

5. Access to a set of GAMS related utilities. This include e.g. a viewer for GDX files, a
utility to build a HTML based documentation of the GAMS code or a batch execution
utility.

That guide is thought for users of GGIG generated interfaces. It will be typically be
complemented with a user guide which is specific for the project, such as the CAPRI user
interface documentation. The “GGIG programming guide” comprises the necessary
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. Based on a XML based definition file provided by the project,
it generates 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 feature is not discussed in the documentation.
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GAMS by an automatically generated include file which also contains generated meta data
documenting the state of the controls. The 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 “view definition”, i.e. pre-defined reports to exploit the results. The details of the

different elements are discussed below.

Meta|data
Numerical results

Diagram: Overview on information flow in GGIG
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An overview on the GUI

lo|l@| = |

| | £/ CgeRegEU+ [t\britz\capri\gams]

File Settings Utilities
CgeRegEU+ tasks General settings | d switches|
CgeRegEU+ General settings

Calibrate CGE
@ Run policy experiment

Run test shocks
Scenario description | cge_rd_plus10 -

Use seperate threads V|

Countries

Compile GAMS. Start GAMS || Stop GAMS VEpro\tresuhs
|

GAMS Gi

ILR

Institute for
Food and
Resource Economics < [ »

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

As shown in the example above, the GUI consists a few elements:
1. A menu bar which allows to change some settings (see the section on general

interface settings)
2. A workstep and task selection panel on the left hand side where the user can select

between different tasks belonging to the project.
3. Aright hand side panel which either shows:
I. The generated controls, a button panel to start GAMS and a windows
in which the message log from GAMS is shown

ii. A panel to select data to view and to start their exploitation

iii. The exploitation tools
4. A small window in the left lower corner which present a logo.
Before using a GGIG based interface, 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 which can also be accessed via the “edit settings

dialogue”. These are:

e 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

.
Data Files Directory \dat

Result Directory T:\britz\promok2014\results

[ 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 initialization file portable,

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

Ee oA e L:\24.3\gams.exe

GAMS scratch Directory d:\zemp

Path to R.exe

00D

Path to Troll.exe

GAMS Options

Number of processors used in GAMS Get the number of processors ... ] =

Processor speed relative (100% ~ 2.4 GH Intel core 2

Save in caprinew. ini
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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

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 related data, restart files or result files is under versioning control on a SVN server.
If the model is not under version control, the settings “svn=no” renders the tabbed plan

invisible. The SVN settings are thus only 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 files 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 “Settings / Edit Settings” || .| Removeteskspecificsettings  j1y the SVN tab:
e The SVN user id
e The SVN password
e The url of the result 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
“mini installations”. These mini installations do not need to be distributed as SVN
installations as the SVN interface in the GUI will also allow to “checkout” over existing sub-

directories and files. That ensures some additional safety regarding access information to
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sensible branches of the server — 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 taken from the start directory of the GUI; whereas
the SVN address for the GUI is stored in the “default.ini” file.

1ild database

znerate baseline

an scenario

Base year

Simulation year

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 different sub-directories of a

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

Server.

Option
Crption

User Settings | CAPRI System Settings | GAMS | YN | Other options

S¥M user id

YN password

SY¥M URL fior Gams
S¥M URL for results
SYM URL for restart
SYM URL for data

|https:,|’,|’svn1 .agp.uri-bonn, defsvnjoldftrunkigams

|https:,|’,|’svn1 .agp.uri-bonn. dey

synfoldftrunkfresults

|https:,|’,|’svn1 .agp.uri-bonn. dey

synfoldftrunkrestart

f
f
f
f

|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

menu item “Utilities / SVN update” I

CAPRI works
©) Build datz
) Generate

@ Run scen;

CAPRI tasks

File Settings GUI Help

GDX Viewer

Start equation and variable viewer

Build HTML documentation

SVN update

Use ‘t\britz\capri\gams\utilicleanUpGamsDir-bat' to clean up source directory |- An u pd ate

will download updated versions of files into hidden 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 dialogue with just one button termed “update” and an

area into which messages from the SVN updates / checkouts are reported:

S¥N settings h

| A~

Pressing the “update” bottom will trigger an unpdate. Possible conflicts, merges etc. are

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.
setting up the first installation of the hidden copies from the server. Before an update, a
“clean-up” operation will remove any possible local locks related to earlier unsuccessful SVN
operations. As long as an internet connection is available, that should ensure smooth 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



GGIG Graphical Interface Generator — User Guide

S¥N sektings

v
¥

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, specifically in 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 the result files are not parallel to
the GUI) and save the information to his new CAPRLINI file.
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P CAPRI [\caprilgams] M=
File Options Version control 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 set-up such that only the results of those work steps are visible where result
files are found. For a training session concentrating on analysing scenarios, 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 stored it to the ini 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

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 [] Sort code lists in predefined tables

\hagp\pub\softikedi t\KEDITH32 . EXE E [ Sort code lists if showing all elements
English Clean window with GAMS output with each new GAMS compile fstart

Use task spedific settings in interface

[] Debug XML table definition (output to OS prompt

Options
Save in dairydyn.ini

The “Path to the view definition (tables.xml)” allows to load a XML which defines views into

the results (see chapter “exploit results”).
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Starting GAMS from GGIG

GGIG allows starting the GAMS project directly from the interface, either in compile or run
mode. A break request can also be sent to GAMS (“stop GAMS”):

| [ cCompile Gans_ || startGams || stopcems |

Once started, the GAMS project routes its output instead to the console (the DOS prompt) to

the lower right part of the interface, such 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 the content can be scrolled by a right mouse click in the pane to open a popup
menu. If an editor is added under “other options”, the GAMS and the listing file can be
opened as well:

{Jpen gams file .
Open gams Ist file ..

Scrall Lok,

The pane can hence be “frozen” so that e.g. the status of a model solve can be inspected while
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 of the project to start is stored, see the discussion on settings above.
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Viewing results: exploitation tools

The basic strategy of the GGIG exploitation tools roots in the CAPRI exploitation tools,

which require that all model results are stored into one GAMS parameter which can have up
to 10 dimensions and saved to GDX container as a sparse matrix on 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 loaded, e.g. to 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 sets — typically from different scenarios — in parallel.

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

selections). For details, see below.

Views as the basic concept for exploitation

The concept of the GGIG exploitation 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 steps defined in GGIG, e.g. environmental effects of farming, prices or market

balances. Each view thus
e extracts a certain collection of numerical values (filtering)
e labels them so that they carry information to the user (long texts, units)
e chooses a matching presentation — as a table, map or graphic
e 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 parallel, and she
may change the views interactively according to her needs, e.g. switch from a map to a tabular
presentation, or change the pivot of the table, sort the rows, add statistics, introduce

comparisons etc.

Internally, each view is stored in a XML schema. Technically, a view can be understood as a
combination of a pre-defined selection query, along with reporting information. The XML
schema allows to attach long texts, units and tooltips to the items of a table, and thus to show
meta-data information to the user. The XML schema does hence replace look up tables in a
DBMS. It may equally store information 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 views may 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/pivot...

supplied
filters

Exploiting results

For each work step, pressing the “Exploit results” button:

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

Which will load the exploit result exploitation panel.
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Graph: The interface in ”exploitation” mode

Result exploitation

EU "EU27"

. Belgm and Luxembourge | S°E7310 1 [RES_2. 0520ANIMWELF -

Scenario 2 -
DE "Germany™

EL "Greece” Scenario 3
Country selection o .o
|FR France” Scenario 4
IR “Trland"
1T “Ttaly™ Scenario 5 X
INL “The Netherlands™ ~
‘ Scenario 6 Z

b
Regional leve! | ‘ Scenario 7 =
9

Scenario 8 v

Base year selection 08 Scenario § -

|
-

21 Scenario 11 -
2
23 Scenario 12 -
. Pa 2
imulation year selection s 3
2%

57 Scenario 14 -

28

s Scenario 15 -

‘ Showmeta | Showresuts ]| Load contentof flesinto GDX viewer || Return

The right hand side comprises a set of drop-down boxes from which up to 15 different

scenarios (or result files) can be selected. The first element 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 drop-down boxes. In the example above, only results files for the base “04”,

simulation year “20” and the regional level 2 (= NUTS2) can be selected.

Selecting scenarios

When the user clicks on “Exploit scenarios” in the task selection panel, the drop boxes are
shown on the right hand side. Each box comprises the list of GDX files found in the result
directory registered for that task. The user can select in each box a file, or leave it empty. The
text fields next to the boxes allow the user to replace the file name normally used as 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

IRES_30COYS UNTIL 2020
IRES_30COYS UNTIL 2023
5 [RES_30COWS UNTIL 2024
IRES_30COYS UNTIL 2025 v

Scenario 4

Scenario

At the bottom of the panel, pressing the “show results” button will open the exploitation tools:
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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

The results are — as mentioned above — loaded from a GDX container and comprise a GAMS
a parameter with up to 10 dimensions. That cube of data is loaded 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. Scroll-down 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

2 Both the GDX container and the interface work in “sparse mode”, i.e. only non-zero values require disk or

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
groups. 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 external file, in
different formats (HTML, CSV, tab-separated, GAMS, fixed width tables). There are further
possibilities available such as changing fonts or the number of decimals. The following
chapters give details on these possibilities.

Pre-defined views

An XML file links pre-defined views to the result content of the tasks defined 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]

[ European union - [ 20m -

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

The currently selected view is 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 window can be changed by pressing the view
button. Pressing the button opens a pop-up menu to select another view. The available views

will depend on the results you have loaded. The views are logically grouped under headings,
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and moving the cursor on the heading will show the single views grouped under that heading.

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

B Welfare overview [0]

‘welfare
CAP
Matkets

v v v

Prices

Supply details
T HsMu Supply details, mapping wiew

H DNDEC Income Indicators —

»
L3

& Environment [ Labour use per activicy

L Dual analysis »  Decomposition —

1 . .
[N Multi-Functionality b Yield decomposition

_F_| Mo kable Income indicators, mapping wiew

[Mio Euro] Income indicators across Member States

Output crops Land supply and use

[Mio Euro] Revenues

Qutput animals Costs

[Mic[Furo] Further cost braakdown —

EA_A Input Energy and maintenance costs

[Mio Euro]

3 e— Fertlizer input —
rop specific In|

[Mil:)Eupro] B Feed Distribution

Animal specific Input Feed requirements

[Mio Euro] A,B,C sugarbeet regime

Other Input Main crop areas

[Mio Euro] Main crop area pie map

Tax payers cost, total
Thin Frral

Navigating through views
qe)

The dark triangle to left and right of the view —  button allow navigating through to the list
of available views. The outer triangles in grey allow navigating thorugh the 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 boxes in 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, no drop-box list is shown

Column and row selection

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

below.

Wolfgang Britz, Version October 2014 24



GGIG Graphical Interface Generator — User Guide

Selection for column 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

Double-clicking the button will open a selection dialogue:

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 ]

(>

tdes can be selected with the mou:

ak
Durum wheat

[ 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:

o ‘““*’gelectall

“C*” select all items starting with “C”, “C???” will select a string starting with C
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

d [ Add patkern ko labels ]

only those items which match the pattern entered in the text fiel will

[ Remove pattern from labels ]

will

keep the selection and add the matching items, whereas

remove matching items from the selection.

Predefined selection groups

For some tables, pre-defined 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

© . cle
List of key words For groups

show all ~

Cereals

Oilseeds

Other arable field crops;

Vegetables and Permar]

EAé (115)
ble cick) WITF (1)

WUTBAL (3)
SUGE (1)
al {145)
cereals {11}

o
=

L

All other crops
Fodder
Meat

dairy praducks {11

feed (12}

market {63 )

meat {43 il

Cancel

Young animals 5

-

Other Animal products

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 drop-down box:

Manually changing the pivot

Normally, the predefined views 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-

Wolfgang Britz, Version October 2014 26



GGIG Graphical Interface Generator — User Guide

<

sectional series. A dialog opens when left-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 the data 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 columns leads to “spanned”

BIOF_DZE2 Income
[Euro/ha or head]

dimensions 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 2421.0

»» | 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 clicks in the text field above a selection box:

e 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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e A right mouse click puts the items from the selection 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 right click on the “pivot button”.

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

empty cells, comparisons

A dialog opens when pressing the ..'l\ 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 ] [ define statistics ] [ store settings ] [ load settings
— ——
T —

e Fonts: set font family, size and style - affects tabular views.

e Number formatting: chose the number of digits and define the decimal separator. The
tool supports rounding numbers before the decimal point by allowing for negative
fraction digits. Choosing e.g. -1 will round all numbers to tens. The numbers shown in

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

any columns and rows which would show only blank cells.

e Cut off limit to determine empty cells . In 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).

e Use default pivoting 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.

e Show histogram: A 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.

e Use classification colors for tables: Use the colours which would be used to colour the

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

e Comparison output: the exploitation tools can add different types of comparison

output. They also affect what is shown 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
Only GTAP difference =

m

“Normalisation” means that the value is divided by the comparison points, allowing e.g. also
to calculate shares. The “GTAP” difference is a compromise between a percentage and an
absolute difference: it multiplies the difference in the logs with the difference (thanks to Rob

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

In tables, the “and” options will show two lines in each data cell, one with the observations,

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 “Data dimensions used for comparisons” allows to select one or several 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 specific year of the reference
scenario. For each comparison dimension, a drop-down list allows to select the “Element used
for comparisons” defined the comparison point. If statistics had been added to the a view,
these can be used for comparisons as well, they can be found 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 whisker diagram, 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 so-called inner quartile range (IRQ). The blue “whiskers” are defined by Q1
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 dotted whiskers 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 range as 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, and +/- one standard deviation around the mean. For a
normal distribution, that would cover 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 population 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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‘Cummulative distribution graph V| Frequency groups:

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

1754.43 38860
1

271

eal ]

0.00 35838.51
n 72
Min 0.00
Q1 1891.01
Median 3139.70 Mean
Q3 4437.06
lan 11677.03
I0R 2546.05 Std.Dey

Median

11677.03

349348

2069,33

| Median plus 3 IQR

Median plus 1.5 IQR

/)

Mean nlus one std. dev.

~_

Arithmetic mean

i

Class limit

The colours are typically used to visualize the distribution in maps, but, as a 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
E CAPR
wiew Handing  Windows
P Region Years Vigw bype
— a1 L S— 2020 =5 | Tahls
° 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 1/1000 head/ha or [1000 t] [% or 0.01 animals/ha] [kgha]
head]
Corcals 39415 T481.76 26367.1T 3854 2885.66 -~
Oilseeds 261.27 3676.42 250164 429 157.84
831.38 39804.98 32908.47 513 2043.62

Other arable crops

The toolbar

Region Years Scenatrios

-

Germany 2020 01GWP.., »

EEE * fe=l  View bype
B ﬂ
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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 hyper-links 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.

Double-clicking 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 pressing the
button. Tables are placed as tab delimited text in the clipboard, so that they can be pasted into
spreadsheets. Graphics and maps are placed as graphics in the clipboard and can be copied
e.g. into word processing.

Note: If copying numbers from the clipboard to EXCEL, it might be necessary to change the

delimiter.

Export to file

moo
E1-1=1
JELC

EE

A dialog opens when pressing the E button to export the full dataset of the view to a file —
not only the currently seen part. The 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 Belgium and 1984. File export
fill export data for all regions and for all years, if the user does not apply filters in the export

dialog. An example is discussed on page 78.
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E Prepare national database
Miew Regian Vears EEE . F-EEE
|| “Ecanomic Accoonts For Agriculere | | Belgium v | |1984 v He= B

| © | = | -

e P—

Table v

[Euro] [1000t]

K

Production value

Cereals 2515.60
Oilseeds ZZ08
Inputs

Production value
Cereals 2515.60
- 127

Sorting

The rows can be sorted by one or several columns by clicking with the left mouse button in
the column headers. Adding additional sorting columns is achieved by pressing the “shift”-
key and then using the mouse as explained before. A sorting 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 of the column headers will open the “filter

dialog” which can be used to apply numerical filters to remove rows not matching the filter

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 row header, 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 change).The column width can be changed in a similar way by dragging
the right border of the column header. Alternatively, the size can set in the “Changing view

options” dialogue.
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B Build regional database [E)E)X) B Build regional database

Supply Supply

[10001]

924400 A 924400 A

25054

431115
Oilseeds | 260.64
24896

5005.67

Other arable 437105

38944.26

Meat 2168.92
7655.62

25601.70
v

Q@Jﬁ\ B Build regjonal database

Supply
[1000]

922100 Ml c

25054
8775
248.46
5005.67
38944.26
2168.92
7655.62
25601.70
1116.83
965.77

¥

Supply
1000 1]

9242.00
25054
.15
248.96
5005.67
38944.26
2168.92
7655.62
25601.70
1116.83
965.77

Adding statistics

The user may add different 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 each

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 q4
Minimum of the values min
Maximum of the values max
Minimum limit for outlier detection as minQOutlier

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 either found in the “customize dialogue” box, which opens
by clicking the button on the toolbar, using the “define statistics” button, or by right clicking

on any cell inside the table to open the popup menu, and choosing “Statistics”.

Customize view

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

79447

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 the options 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 statistic 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

109324.08
-438378.94

Acores

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 detection algorithm shown will be

selected.
Standard deviation around the mean

The user can define the factor 3 before the standard deviation. Observations are marked as
outliers when their distance to the arithmetic mean exceeds the value defined by the

multiplication of the standard deviation ¢ and a user defined factor 3:

—.()_(+ﬁa-o->xi >>_(—ﬂa'0')-
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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 in the CAPRI 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 factor B from 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 advantage 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. The resulting errors are then classified according to the first option discussed above.
The typical application would be a table where consecutive time points — e.g. years — are

shown along the rows.
Median and inner quartile range

Box-and-whisker charts, which 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, the so-called “inner quartile range (IQR)” is calculated as the
difference in values between the beginning value of the first and the ending value of the third
quartile. The IQR then consists of the 50% range of values around the median. The IQR is
multiplied with a user defined factor B added to Q3 respectively subtracted from Q1 to define
the lower and upper bound for regular values. The factor  default value is 1.5. The quartiles
and the median are not affected by outliers at the tails of the distribution, allowing for a rather
robust way to filter outliers:

_‘(Q3+ﬂIQR IQR>X > Ql- Sy - IQR)

Conformity based on relation of distances

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

" =2/(1+exp(ﬂ‘n'm'(xi+1—xi)B
Y Xiem — X1
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[ teen[ 27 m8))

They define “conformity” from below and above by comparing the distance from the current
value to its neighbour in relation to the average distance for a predefined group size m. Before
the formulae are applied, the values are sorted. In opposite to the outliers based on first and
second moment, the method is also able to detect outliers in between “clusters” of values.
Inside such a cluster, differences in distances between values are small, so that the relation
between the distance to the next neighbour, and the average distance between the neighbour
and its m-th neighbour is around unity. The big advantage of the approach is that it does
neither assume a certain functional form for the distribution (as in the case of the
mean/standard deviation approach), nor a uni-modal 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 factor B describes how distances between succeeding values are assessed. Outliers are
defined when the maximum of the above and below conformity is above a predefined

threshold a.
ﬁ(max(u”,ui'h) >a)

Last & Kandel have tested their algorithm for =0.001, =0.05 and m=10. There seems to be
a rich literature on that kind of “neighbourhood distance®, where outlier control based with
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 Real-World

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

Working with graphics implemented

The exploitation tools allow showing the current 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 under the | bottom in the tool bar and

the following graphic types are currently supported:
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e Bar charts

e Line charts

e Area chart

e Spider chart

e Pie chart

e Box and Whisker chart
e Histogram

e Markov chart

The selection of rows and columns shown in the graph can be set in three different ways, for

all types of graphics:

e 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 groups
— _
3 Selection for columns

ol .
— ] T Selection for rows

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

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

e 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 support tooltips to 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 mouse. The graphs support,
saving to the disk via a popup menu and printing. The popup menu also allows changing
certain properties for the current graph temporarily. Some settings which will pertain can be

i |

edited by opening the graphics option dialogue, press:

| £:| Graphics settings E

Options for bar charts and histograms Options for line and area charts

Maximal number of plots 4 ; Maximal number of plots 5 ;
Maximal number of bar blocks 5 3 Maximal number of series 10 ;
Maximal number of bars per blodks 10 3 Maximal number of observations 2,500 ;
Foreground transparency in % 10 3 Foreground transparency in % 1] ;
3D effect ] Stacked [] 3D effect Flot vertical
Plot vertical || cylinder (only for 3D, non stacked) Draw lines Draw Shapes
[ Draw outline [] Draw shadow Sort values Draw cummulztive
Filed bars [] Show mean/median/q1/q3 [] Commen range for plots
Options for spider charts Options for pie charts
Maximal number of axis & Maximal number of plots 107
. . |+ || Maximal number of observations 25—
Maximal number of series 5= =]
? Minimum percentage to draw label 5 %
Foreground transparency in % 10 = =
I Foreground transparency in % 20—
| Filled shapes o
i 3D effect [7] Labels inside of pies
[T Circular pie
Options for Heat Map Options for Statistics
Show last column Bins (zero=default rule) 0
Quantile around median 50 i

Options for all charts
Font size relative to tables in %

[] Use shades of blue

o]

[¥] Treat zeros as missing values

Indude zero in value axis range
Show domain grid lines

Show axis titles
Show range grid lines
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The chart type’s specific settings are discussed in more detail below. The general options

should be self-explanatory, it is best to try them out interactively.

“Walking” through the data

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 rows can be selected by the

selection dialogues. Secondly, the user can click with the right or left mouse button on the

()OE

« BENE

. 5EEHEEEEEEEEEEEEEE S

Exporting the graphic to file

iew

buttons for table dimensions to mode one r. column up or .

[ product paances

3£
The graphics can be saved to file in different formats by pressing the export button. The

following dialogue will appear which allows the user to define the file, and a range of

different file formats. For MS Office users, the “Windows Enhanced Metafile” format is

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

Export view as ...

|C:'|,D0kumente und Einstellungen'britzlexport. pdf

| [ Browse. .. l

Portable Document Format ¢ pdf

|

| [ 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 bitmap or as

B

jpeg by double-clicking the “copy to clipboard” button.

Bar charts

Bar charts treat the columns — typically the table items — as having different units and
consequently assign an own plot with a value axis to each of them. The observations are taken
from the table rows and define the domain, the horizontal axis. Each groups of bar columns

present — typically the scenarios —receives its own colour. An example is given below.
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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 number of options for the bar charts. By pressing the i”’” button in the

toolbar, a dialog box including the section of “Options for bar charts” opens. The number of
plots refers to the number of columns in the underlying tables, each column will receive an
own plot 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 generate cylinders

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 observations which can 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 — User Guide

Hadar

o
-
B
-é‘s

s
Ly
$ 5
& 2
7o
£
E s

Procheton per UARigte

0-—ag—00———0—o——a—O0—a0——0— 00— OO0 —0———— O

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

[[o cereals o Gilseeds Ciher arable crops Vegetables and Fermanent crops, Fadser actates |

v

Options for line and area charts

Maximal number of plots =
Maximal number of series IS
Maximal number of observations 2,500 1=
Foreground transparency in % 0 :
[7] 3D effect Flot vertical

Draw lines Draw Shapes

Sort values Draw cummulative

[] Common range for plots

The options for line and area charts are similar to the ones for bar charts. 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 group — typically scenarios — 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]

Tabla Importsr ety

rrport fiows ekt o aggregated | Mormay

BIOF_D2E2

| imported quanttes

ey BEE - o [OR

Product : Cereals

BIOF_D10E10

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

Oiptions For pie charts

Maximal number of plats

Maximal number of abservations

25

Minimum percentage to draw label

100

Foreground transparency in <

20

LR

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 “minimum percentage to draw label” defines a lower cut-off limit, if a cake’s size is
below the threshold, no label will be drawn. As shown in the example above, setting the
threshold to 100% will erase the labels (see Pie chart maps for an example). It is also possible

to place the labels in the pies, and not outside of the cake as shown in the example above.

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 the column 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]

Table Region ‘fears E A e
[ Multi-Functionality overyiew ] |Eurupean Union 27 v | |2013 V| E 3EE Sk
I BIOF_D2E2 / BIOF_D2E10
@ - WA
‘Shannon index | Ruminant. Calories ‘Shannon index | Ruminant.
inoome per i per land rent density on produced per | intermediate | revenues inoome per inoome per land rent density on
uAL [Euraiha] grass land Eura. costs [EuraiEura] uAL capita [Euraiha] grass land
[Eurodha) froicapita] [Livestock [CaloviesiEure] | [EurovEuna) [Eurodha) [Euroicapita] Livestock
[& .. unitaina) unmh

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

The options for spider charts which are found under the I”” button in the toolbar are rather

limited. The user can determine how many axes — taken from the columns — are 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 a box-and-whisker diagram or
plot) is a convenient way of graphically depicting groups of numerical data through their five-
number summaries (the smallest observation (sample minimum), lower quartile (Q1), median
(Q2), upper quartile (Q3), and largest observation (sample maximum). A boxplot may also
indicate which observations, if any, might be considered outliers (see also

http://en.wikipedia.org/wiki/Box plot).

Boxplots can be useful to display differences between populations without making any
assumptions of the underlying statistical distribution: they are non-parametric. The spacings
between the different parts of the box help indicate the 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 an own graph per
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 drawn as dots 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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If the data set comprises zeros which should be interpreted as missing values, check
the box “Treat zeros as missing values”. Otherwise, the value axis will show a zero as

the lower bound even if “Include zero in value axis range” is not ticked.

The number of bars (the so-called bins) can be set with a spinner in the 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.

It might be worth to increase with transparency of the bars to better capture
overlapping parts of the distribution. It might also be worth to use unfilled bars.

In order to draw a continuous distribution instead of bars, set “draw outline” and

“Filled bars” to off, and use “Draw line” which generates a graph as seen below

With “Show mean/median/q1/q3”, switch on the marker lines (mean: normal line;

median: dotted; q1/g3: dashed) as seen in the graph below.

2 Supply details, mapping view [0]

AAAAA ity

te

Off

Item Year
Utiized agricuitural area » | Income [Eurojha or head] - | 2020

As the continuous distributions are drawn with a spline renderer, they can be quite nicely

smoothed if the number of bins is decreased (in the example below from 1000 to 100 to 10

bins):
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Deviation renderer

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

That makes only sense if one has an ordered series, e.g. points in time.

o = DEREE |

—— NOMUMANS_STOCH —— BASE_STOGH

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

The bandwidth of the graph can be changed with the “Quantile around mean” setting in the
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 resemble a contour plot which shows the density
inside the band by lines which combine point for each observation 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:
e Put the observations (i.e. the stochastic draws) into the rows of a table
e Put the time dimension in the columns

e Use the pop-up menu in the table under “statistics” to show the statistics you are

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¢
° Bz 1885.64 1887.80 1886.66 1885.83 1885.22 1885.55 1884.59 181

1. Add the stastistic which you want 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
30 effect | Plot vertical 1
] Plot vertical [ Cylinder (only for 3D, non stacked) [0 30 effec otvertical |
[ 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 i 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 co-ordinate system. It is currently not yet used in CAPRI itself, but applied to
show flows between farm groups classified by economic size and specialization. As with the

flow maps below, the major code based for the graphics is based on work of Doantam Phan?®.

The positions on the x and y co-ordinate are deducted from the codes, taken from a specific
section of the underlying XML-definitions which refers to a matching of sub-strings of the

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

® Flow Map Layout, Doantam Phan, Ling Xiao1, Ron Yeh1, Pat Hanrahan, and Terry Winograd, Stanford

University, see http://graphics.stanford.edu/papers/flow_map_layout/flow_map_layout.pdf. | would like to thank

Doantam Phan for letting the CAPRI team use and modify his source code.
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Flow maps visualize flows between regions - The maps are 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. Counterfactuals are taken from the column groups and receive a specific “dash”. The

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

When pressing the map option button &l, the following dialogue is opened:
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| 2] Map option diclogue

Emboss map (>0 gray, O=none, <0 colored embossing o

Scaling model for flows ) Linear ) Log @ Paly

Display width % | 0}%
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
Resolution factor ffile output compared to sareen 1

w for currentregion Activity

The main options of interest for flow maps are the scaling model and the display width. The

following scaling models are available:

e Linear: the width is determined by relating the flow quantity to the sum of all flows

for the same scenario.

e Log: the width is determined by multiplying the log of the relation between the flow
quantity and the minimal flow with the log of the relation of the maximal and minimal

flows for the same scenario.

e Polynomial: the relation between the current flow and the maximal flow is raised to a
power determined by taking the log 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; equally, 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 selection ® & puttons can be used.

The lower left one relates to the rows of the underlying tables, and thus allows excluding
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 for flow 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 must — as always with maps — be placed 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 mainly on the bounds of the underlying polygon, so that smaller
countries have smaller pies. The settings for pie chart diagrams (see Pie charts) can be applied

to that view.

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

Colored thematic maps

For CAPRI, the GUI currently provides geometries for 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
down-scaling component. The geometries are 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
NUTS?2 results, but even more so for the results at the HSMU level. When starting the GUI,
the mapping view uses some pre-sets which can be interactively changed as described below.
The following screen-shot shows the result of first loading the base year results from the

spatial dis-aggregation 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 the drop-down
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 in the following.

& 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 popup-menu

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 button :I The following dialogue will open.
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User options to change colors and

classification

Map option dialogue

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

[ Region labels Label options ..

[Jrivers | Minwidth 4 |

w | Draw outling in same color

Options for info window

Legend; Separabe rectangles
Standard map title -

Dimension shown in columns of result window For current region SCenatios A
Dimension shown in rows of result window For current region hide A

A L ~
Reesolution Factor For printing/file output compared to screen 1|8

’ ok H apply H store settings ” lnad settings ]

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

supporting the classification.

Adding a histogram window to a map

In the map option dialogue, tick “Show histogram” and a separate window with a Histogram
will be shown. It will use the current classification and color model to visualize the
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
drawn in 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 comprise only very
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 shrink the area of 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 UAA. In 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 graphs 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
HSMUs into their full size, the one on the left hand side one uses shrinking. The message
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 farmland in the protruding 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 intensively managed HSMUSs. 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 classification can be generally applied treating each “region” (a NUTS II or a HSMU) as
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, zero results
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 be excluded from classification.

Classification method

A first important feature is called “classification method” and defines how internally the class
limits are set. For all types of automatic classification methods a clean-up 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 the map 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 method to cluster 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 STATISTICAL ASSOCIATION 53,
789-798. Code based on: HARTIGAN, J. A. (1975). CLUSTERING ALGORITHMS, JOHN
WILEY & SONS, INC., NEW YORK. PAGES 130-142.). The algorithm does not only find

the approximate best solution, but often gives rather appealing class limit definitions.

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 algorithm is 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, a “condensed” population is generated whose
members represented 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 is smaller than
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 observations of 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 long as the polygons

have approximately the same size.

If unique 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 if with 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 the classification. 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 works 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 neglected.

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 higher, new limits are introduced at 5%,
2.5%, 1% and 0.5%. In case of +/-50%, the smallest class is dropped and +/-50% added, and

so forth up to +/- 3 standard deviations.
Nested mean

The nested mean classification will only 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 their 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
the appropriate row in the table with the classification results in the column “class limit”. The
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 limits are defined, the user

may also overwrite the label (e.g. using words as “low” or “high”).

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

classification, number of classes etc..

# 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|
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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 frequency diagram 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 useful while 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 be a way 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 meaning; red 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 black-white device will render it almost impossible to read the map. It is
best to try 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:

e Green — Yellow — Red (standard): Normally, the middle class is drawn in yellow,

smaller values in shades between yellow and green, and larger ones from green to red.

Wolfgang Britz, Version October 2014 63



GGIG Graphical Interface Generator — User Guide

This should be applied e.g. to environmental indicators where the damage increases

with the value of the indicator.

e Red - Yellow — Green: as above, only that high values are shown in green. Should be

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

e Red - Gray - Green / Green — Gray — Red: more available for historic reasons as they

mimic the color tables of the original JAVA applet.

e Blue — Gray - Green / Green — Gray — Blue: introduced on demand of DG-AGRI. A

good choice if the “good”/’bad” interpretation of the distribution is to be avoided.

e Shades of grey: sometimes needed for publications when color printing is not

available in the final hardcopy. Beware to use a limited number of classes.

e Shades of blue: useful where the notion of “bad” or “good” inheritably comprised in

greenish and reddish colors is to be avoided.

Defining an self-created color model

Once a color model is chosen, the user can re-define 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 [
<L L.079)
1.358)
<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 1U (&), LroppingjLivestock pattern, Inestock density |Livestock units | ha UAA| =1

|E| Q| Q|‘_I_,| ﬁ m ;lil i Map option dialogue

Classification method IQuantiIE - I Mumber of classes 53:

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

Scenario : Mumber of regions with large values to remove from class definition I DE
BASE

[~ Treat zeros as missing values

[ Draw in high quality

I Usz area weights For classification

| 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 1 DUH: [ 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) is assigned to the middle class. Sometimes, the

user may wish to change the class where the color switches. First, the “Set value for color

change” must be ticked. Next, in the now enabled drop-down box, choose the class limit for

which the middle color should be used. The effect is shown below. Before, values in the class

below “392.70” — the middle class — 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
Classification method [Manual = | Mumber of dlasses 5=

Number of regions with small values to remove from class definition =]

Number of regions with large values to remove from class definion DE
[ Treat 2sros as missing values I Use area weights for dassification

[ Drawin high qualiy

colorcatle | NSRSRECREE v colr | SRR [<r=en velonred -
LI

IV shrink polygens according to share of Libé

= | umber of dasses [ B=|

Hurnber of regions with small values to remove from class definition Daﬁ

Classification methad [Manual

Humber of regions with large values to remove from class defirition 0=
I Trest zeros as missing values I~ Use srea weights for classiication

I~ oraw in hish qualty

@l tah\e- id color - Greenyelowred  —
1% Set value for midde color [112.62 =

[¥ shrink palygans accerding to share of UAA

i Foi lori [51.56
# label lass it | % of obs color # label class Imit [ o oF o5 color
L 0.00 < 0.00 0 30,455 I— 1 [0.00 < 0.00 9 30,455
2 <28.41 28.407 17.398| z < 28.41 28.407| 17.398)
3 < 51.86 51.865 17.398) s < 51.86 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 = 586,54 536,535 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 smallcircles, showing distribution of regions 1 12300 I Show smallcicles, showing distribution of regions — n 12300
in 00 Min 00
[ shaw rectangle representating ditribution of chsses oy 55.063432 [ Show rectangle representating distribution of classes o o) 55.062432
Mhedian 30241 : Median 30.241
Legend: Separate rectangles - Legend: Separats rectangles
Sl o 1 ax 5860354 Max 536 8354
Draw outine in same color Std.Dev 8550119 ra outine in same color StdDev 8550119

tandard map title -

Dimension shown in columns of resul window For current region IS(EnaND

Dimension shown in raws of result window for currert region |mde

ok store settings load settings

Manual set colors

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

(KN (KN

Ll

tandard map title

Ditnerision shosn in columns of result window For current region  [Scenario

Dimensian shown in raws of resul window for current region | hide

ok store settings load settings

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

the manually 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 map. Currently it offers three options how
legends are drawn:

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

exemption of the lowest 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 scaling bar. That gives an optical idea about the distribution of

the class limits. Overlapping 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 shown, e.g. reducing the
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 export the map to other applications, the easiest way is to use the clipboard, in
order to do so, press the “copy to clipboard” & button. Afterwards, the current map can be

imported into other applications as e.g. MS Word. Another possibility is to store the current

map in jpeg format on disk, to do so, use the “export” ==l button which will open a file dialog
to choose the name of the file and select between different graphic formats. For MS Office
users, the “Windows Enhanced Metafile (.emf)” format is especially interesting as it allows to

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 prefer to choose 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 in the dialog at the bottom, choose “none” in the row labeled

“Title on top of map”. Alternatively, the user can simply write something in the box.

.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 in part of the map, press the [/ 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 resolution step-

wise by 25% and center the map at the current mouse position.
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By clicking with the zoom out pointer (2] 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 choosing the drag pointer [l Finally, in
order to return to the original full-sized map, use the “full extent” button ¥. The reader should

note that the “full extent” button shows a rectangle around the arrows.

Getting data for specific polygons

The info pointer |2l will open an additional window, as shown below, which displays
information on the current polygon — the circle above the “i”” being the focus point. The title
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 over the map, 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,

normalization) by clicking on the “customize” S button,

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
dimensions to use for the columns and rows by using the “map option dialogue” by clicking
on the legend of the map. If the user e.g. switches to “items” instead of “activity”, the “info”

window will look like shown below. An alternative is to use a second tabular view in addition

I
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

Wolfgang Britz, Version October 2014 71



GGIG Graphical Interface Generator — User Guide

Highlighting specific regions in the map

Sometimes it may be interesting to see the spatial distribution of specific data or data
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 explained in short. First, double-click the
row selection button =1 (“Open selection dialog for table rows”) which will open the

following dialogue.

i 4 selection dialog for Table rows x|
i
| Enker search pattern in field and use buttons, or use mouse to define selections

DKOOL 2 3* |

Clear selection, add pattern to labels | Clear selection, add pattern to keys |
Add pattern t.:.FC"éElr lisk of selected items, and define the selected items according b
Remove pattern From labels | Remove pattern from keys |

DKO0L_Z_3_4HzZ2676 ~ | [Hzzs08 ﬂ

DEOOL_2_3_4H=22677 | Hz2509

DEOOL_2_3_4H22673 Hz2510

DEOOL_2_3_4H22679 Hz22511

DEO0L_2_3_4H2Z26580 Hz22512

DEO0L_2_3_4H2Z2651 Hz22513

DEO0L_2_3_4H2Z26582 Hz22514

DEO0L_2_3_4H2Z26583 Hz22515

DEO0L_2_3_4H2Z2654 Hz22516

DEO0L_2_3_4H2Z26585 Hz22517

DEO0L_2_3_4H2Z26586 Hz22518

DEO0L_2_3_4H2Z26587 LI Hzz2602 :I

oK | Cancel |

Now, we may e.g. select only the HSMU belonging to the FSS region DK000_1 2 3 by
typing “’DKO001 2 3” in the left input box, and then choosing “Clear selection, add pattern to

labels”. Afterwards, the map will look as shown below.
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=8|
& ults [Data ¥iew 1] =1olx
Activty  Tiems Table J E"|@|"\ |E| Q| Q|‘$’| a m—_,ma = & 8>
uaa =] [0S (s, Mineral Fettizer Cansumption, Nitrogen kg Njha =] [nari-Enw indicators, driving Forces -l n 1 ° o
Scenario
BASE
s
uum ="
ol ™ e
Le " _ashg .
1,
.
i
'-
uii BE's
Crria
B
"
P Pl T |
FER g
b b T
e 1
e
=
ul
-"& i
. X -\ = -
— — 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 filters, an option discussed in the
following. Take for 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 “clear selection and select according to filter”, and then on “ok”, the table

will only show such regions where the value in the column “BASE” is above 100, as shown
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below. Next, we must exclude the regions above 150 kg/ha. To do so, set the filter to “>”

“150”m and then press “remove result of filter from existing selection”.

! 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 changed, as long 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 shares to see 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 number of visible 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 “apply” button must be clicked on. The user is informed that
the “ok” button will also update the map, so that an “apply” immediately before an “ok” is not

necessary.

Adding region label to the map

In the map option dialogue, tick the box “Show regions labels in map”

% []Regionlabels | Labeloptions.. |

to add labels to the largest polygon for each region as shown below.
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¢ Label options ..

By clicking on the El button, the “Region label steering” dialogue box opens

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

might be worthwhile trying to play around with the 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 for the rivers can be set as discussed above, however city labels are always

shown in bold.
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Storing and re-loading your settings

2

Open the map option dialogue by pressing the map option button “I:I.”. Change the
settings according to your needs and then press the “store settings” button in the lower part of
the dialogue. Choose a file name and a location. You may later use “load settings” to retrieve

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 class 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

Cummulative distribution graphLI Frequency groups: 10033 B n
default.leg

3278 90,76
- .

1653

0,00l | |
1642 86,87 15731
I~ Show small circles, showing distribution of regions n
Min
[¥ Show rectangle representating distribution of classes Mean

Median File name: Open
[NEYS

efault leg
= [[eon
Files of bype:  |map aptions setting files - Cancel |

Draw outling in same color w | Std.Dev I _I

— —
IStandard map title - ‘:-%' e

— L 2 W 'ii

i

Dimension shown in columns of result window for current region Scenario

Legend: Separate rectangles

Ll

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
button will open a file dialog as shown below.

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

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 [e:\capriligams] =10 x|
Wiew Handling  Windaws
£ Exploitation of spatial results [Data Yiew 1] ;IQIlI
Table Indicator
—— o J SN @ Tabie v
Agri-Env indicators, driving forces | IGRAS LI £l
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 A00000003 gdbtablx A00000008 gdbtablx
200000004, gdbt able a0000001c.Freslist
BL21H2380 a00000004 gdbt ablx a0000001c.gdbindexes
BL21H2881 »
»
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 : WWolfgang Britz

User type : Administrator

Inading 250392 data ...
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If desired, the et pane allows openening selection lists for the different data

dimensions.

. Please choose a file format for expork

You can w 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 pre-defined table structure will be lost, as will the long-texts and units attached to

the tables. However, in the case of DBF-export, a second file with that information will be
automatically created. If you solely want to export the table you have currently up front, use
the “copy to clipboard” & button. The clipboard export 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 DBF-export 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 “Inputs and outputs” in the columns.

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

chosen in the file dialog, and a second one with “ meta” introduced before the file extension.

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

% _Untitled - ArcMap - ArcInfo

J File Edit Wiew Insert Selection Tools Wwindow Help

| DSE& % BEaX o =&
@@ E EE D | e e
1 | I=

=

gm; Add Data... B

@ Mew Group Laver
Copy

E Baste Layeris)

and in the case of the HSMUs, add the “HSMU_EU27.shp” shapefile.
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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 the dfb-file you 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 geometry with the newly loaded data, a process called
“joining” in ArcGis. In the context of “HSMU_ EU27”, choose “Join and Relates”, then “Join

2

Wolfgang Britz, Version October 2014 83



GGIG Graphical Interface Generator — User Guide

ER=i Layers
= ‘g E:lcapritiGls

|
= ‘g E:\CAPRI\gis
kesk

B —

=] HSMU_ELIZ7

ArcToaolbox

Copy

> Remove

Open Attribute Table

Jains and Relates

@2 Zoom To Layer
ﬁ Zoom Tio/Make YWisible

YWisible Scale Range

Ise Symbal Levels

Froos

Selection

Label Features

Conwvert Labels bo Snnotatian, .

‘=¥ Conwerk Features to Graphics..

Convert Symbology to Representation, .,

[Data

Save Az Layer File, ..

Properties. ..

& 30 Analyst Tools
-8l Analysis Tools

ools

ols

=

ability Tools
Remowe Joinis) 2
Relate...

Remove Relateis)  p

= Tools

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 “Join attributes from a table” is set in the first drop down box, and under 1.,
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 exported dbf-table under 2., and select the field
“Regions_a” (the field name are restriced to 10 chars) under 3. Then press the button labeled
“advanced”, and chose the radiobutton “keep only matching records”. If you are asked to
build index, confirm.
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zl
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 do you want b join b 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”l | & |
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 |

K|

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 several rows for the same regions will be joined to
the very same polygon. Unfortunately, ArcGIS will not warn you about that. First 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 order 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 meta-data table with the help of its context menu. It will give us the

long description and units belonging to the data fields in the exported data table.
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Ef Attributes of test_meta

=10l x|

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 “RUMI”. In order to produce a map now, we have to open the context menu

of “HSMU_EU27”, and choose properties, symbology, and choose “Quantities”. Under

values, choose “RUMI”, the name before is the name of the DBF-file.

Layer Properties

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

2%

|mpuort.... |

Shion:
Features |Draw quantitiez uzing color to show values.
Categories — Fields Clazzification
Quantities Wl none j b anal
- Graduated colors  Trone _ = ,
. Graduated symbols Mormalization: HSML_ELI27.GRIDCODE Clazzes: I I Classifi.. |
i Proportional symbals HSMU_ELIZ7.x
. Dot density Colar B armp: HEMU_ELIZ7Y
Charts | oL GRAS
Multiple Attributes i M lilay test LLI Label
test PLAP
test ELEC
test EGAS
ezt EFLIL
test MM
test ARAR
test. PERM
test. PP
testWAT SURP
[ Show class { t=stNMIN_SWHE
ezt IMTE

Advanced - |

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 one of the

colors, choose “Properties for all symbols ...” and under “Outline color” chose “No Color”.
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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 =10 x|

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

= 5|

= £F Layers
= ‘s Edcaprit 615
=]

test RUML

1 0.000000 - 0.873586
0.873587 - 1.471440
1471441 - 2.068693
2088894 - 3354081

I 5.354082 - 147674546176,0000

B g3 EACAPRIigis
B test

test_meta

Machine learning

A serious challenge for large-scale economic models is the dimensionality of the results
generated by model runs. These reflect the high level of dis-aggregation 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. with CAPRI based on the farm
type modules produces over 20 Mio non-zeros. 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 relation between 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 theoretical 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 large enough to
matter, and how can they be explained? For the client, the story behind the results is often at
least equally important as the results themselves. If the story is well told, the “black box”
character of the tool is removed and its usefulness in depicting major cause-effect relations
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 analysis of

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 hundredths numbers) 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 “the story behind the results”, i.e. which regions, activities, price or policy

changes etc. are most important for the aggregate changes communicated?

The exploitation tools of GGIG with a flexible on-the-fly approach to produce tables, graphs
and maps had been an important step to improve the efficiency in exploiting 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 definition: “Machine learning, a branch of artificial
intelligence, is a scientific discipline concerned with the design and development of
algorithms that allow computers to evolve behaviors based on empirical data, such as from

sensor data or databases. Machine Learning is concerned with the development of algorithms

allowing the machine to learn via inductive inference based on observation data that represent

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

as pattern recognition, is a important task in Machine Learning, by which machines “learn” to

automatically recognize complex pattern, to distinguish between exemplars based on their

different patterns, and to make intelligent decisions.”

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 observations with “credit granted” or “credit refused”, and
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 bank, past bookings ... ). Machine learning could be
applied to define 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 could e.g. allow the
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 used in CAPRI refers to
agriculture (Queen et.al. 2005), as the WEKA authors write: “New Zealand has several
research centres dedicated to agriculture and horticulture, which provided the original impetus

for our work, and many of our early applications.” The applications deal mostly with micro
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level data. A recent application to price agricultural forecasting is found in Ticlavilca 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 we 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 the other group?
Possible Machine learning might then

structural

Simulation Drivers come up with a “pattern” (e.g.

results

(e.g. crop shares

\ ; 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 statistics — indeed many

methods can also be found in
statistical packages - but 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 differs to a certain 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
machine 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 of WEKA into the
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 based on the interaction of two views:

e A map or a table using classification colors — it defines the class attribute (=dependent
variable) of the data to classify. For classification algorithms which require nominal

values, the assigned class from the classification is used.
e A table with the “explanatory” 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 observations are not strictly geo-referenced 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

Let’s construct an example: we want to check if the income change in cereals in a simulation
depends on the crop shares of cereals and the yields. In order to do so, we first render our map
as usual (table “Farm details, mapping view”, use the option dialogue to show percentage

changes against the baseline):

= = [ e © B

o BEReN®HaQH i 55

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 instance consists of a vector of attributes of which one
is the “class value”, i.e. the value to classify, which can be numeric or nominal. The other
attributes are used for classification or clustering and stem from a second table (see below).
Classification methods 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 a second table with the data we want to use as explanatory attributes. The latest
trunk comprises the table “Supply details, cluster view” which comprises promising attributes
which are possible candidates to explain many changes in a simulation (for all activity

aggregates: crop shares/stocking densities, revenues, income, yields).
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In order to start the clustering/classification, we click in the table to open its popup-men and

then select “Classification”:
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We clicking one of the option if we can then decide to:

e use numerical classification methods such as different regression methods. The

observations in the map define the dependent variable.
e Use the class assigned by the maps input into nominal classification.
e To switch classification off.

A new window will 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.html. There are very good manuals available from the

site (the latest user manual is also available from http://www.capri-

model.org/docs/WekaManual-3-6-5.pdf), so that only a few major tips are given below for

fast start.

The tabs “Classify”, “Cluster”, “Filter” and “View and select” allow the user to access
specific part of the WEKA functionality. The result set from the current classification 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

e The “choose” button will give access to a wide range of different classifiers, many of
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 class attributes.
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.

e [t is recommended for our purposes to use under “Test options” “Use training set” (the
default in our implementation) as we are typically not interested in an out-of-sample

test of the prediction quality.
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e The actual classification can be started with the “start” button. If the data in the
background are updated, the actually chosen classifier with the chosen options will be
started on the new data set automatically. In absence of errors the “Classifier output”

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

e The results can be visualized 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 automatically 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 however that filters are not

applied to the cluster (see below).

Filtering

£ Weka Explorer GUT Supply detsils, mapping view [1] Quartile : 30:46:17 -

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 from the filter run,

click on the result set and chose “Use output for classification™:
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2] Weka Explarer GUI Supply details, mapping view [0]  all,Cereals Income 2020, MTR_RDQuantile : 20:26:35 -
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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 results). In order to

switch off the use of the filter, select “Do not longer use output for classification”
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
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Selected attribute
Relation: Supply details, mapping view [1] Quantile : 201:46:17 -
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T
1008 43
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The reader can manually 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 loaded. The “Visualize All” button produces graphs of all current attributes:
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Summary

The integration of algorithms from machine learning based on the WEKA library and GUI
offers new possibilities to systematic analysis of result sets. Thanks to the open source policy
of WEKA, it was possible to integrate these powerful tools transparently 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 optional tool to be embedded in a GGIG user interface which
supports the user in setting up run specific include files where the content is not stemming
from GUI controls. That parallel way to define run specific input is typically necessary for

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

The scenario editor is a “predefined” task which must be named “Define scenario”, e.g.

<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 example from CAPRI.

|-£2| CAPRI [t\britz\capri\gams]

El

File Settings Utilities GUI Help

CAPRT 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

CRPRI project

GEMS file : MTR_RD.GMS

Gcalledsy
| ffvext
********************************************************************************
GGIG Load base scenario:
Start from the Health check
I | GAMS Graphical User Tterface Generator BB '-o1:cy\mor markes.gmat
Waiigang Bri

I ILR Uiversty Bore pol_input\mcr_hc.gms

Institute for . s B ress . %

Food and
[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. A top 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 define the base scenario to start with (currently in

the trunk “MTR_RD.gms”) and the snippet to add. The available snippets and their

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

directories found under “gams\scen”, with the exclusion of a sub-directory called

“baseScenarios” and the “.svn”

directories. Empty directories are not shown. The user

may select any number of snippets, even several from the same sub-directory. Double-

clicking on one of the snippets

shows the content of 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 had been saved, the tree shows a (user

modified) behind the category.

The user can also remove the changes from snippets.

o read that teble:
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.
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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 automatically added by the GUI. The files will be

added to the files stored in “gams\pol input”.

Meta data handling

Why meta data?

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

exactly based on which shocks and settings results of a 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 the run might have been.

In order to overcome that problem, the GGIG, drawing on CAPRI GUI concepts, passes 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 steer all run 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 relevant meta data about a run are stored along with
quantitative 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 in the GDX files along with the

results:

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

The user might then select some scenario:
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B TRIMAG [t:\britz\rimag]
File Settings %

TRIMAG taks Scenario exploitation

() start TRIMAG

Scenario 1 ‘mv first scenario Vl
(@) Exploit scenarios

Scenario 2 | R €= () b/

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 “show meta”, view the settings used for these scenarios:

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
ML,

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

W [T\britz\dz

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.

[G UI| Settings
Batch execution

Generate GUI geometry from shapefile

These utilities are discussed below.

lUWﬂCS] QU1 >etungs

Utilities: Batch execution
The batch execution facility is a tool which:
e Allows executing many different tasks after each other without requiring user input.

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

which they may queried at a later time.

e Ensures that each new run generates its own listing file, which can be opened from the
HTML page.
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e Allows storing the output of the different runs in a separate directory, while reading

input from unchanged result directories.

The purpose of the batch execution facility is therefore at least twofold. On the one hand, it
allows setting up test suits for the GAMS code of a project such as checking for compilation
without errors for all tasks and different settings such as with and without market parts etc.
Secondly, production runs of e.g. different scenarios can be started automatically. Timer
facilities allow starting the batch execution at a pre-scheduled time. Along with functionalities
to compare in a more or less automated way differences in results between versions, the batch

facility is one important step towards quality control.

The batch execution allows starting a file, defining settings and tasks from the different
CAPRI work steps and executing them without user intervention. Once started, the batch
processor may be stopped so that the currently running GAMS program ends on its own (“end
batch execution after next finalised GAMS step”) or by sending a “CTRL-C” to the GAMS
program. It will continue to run until the GAMS processor notices the CTRL-C — which may
take a while — and then end with an error code. However, the GAMS processor will run some

finalisation tasks as removing temporary files and directories.

Format of the batch execution steering file

e Generally, each line in the file comprises a keyword following by an equal sign and

the related setting.

e Comment lines start with an asterisk. Blocks comment are between the keyword
“ontext” and “offtext”, which thus allows easily excluding blocks of liens from

execution.

e The keyword “exit” prevents further processing.

Header

A batch execution file starts with a header which defines settings otherwise entered by user
under settings dialogue of the GUI, i.e. directories, the GAMS engine the use and some

further settings:
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gams engine=d:\GAMS23.9\gams.exe
user = wolfgangb

work dir = t:\britz\capriigams

*

* ——— yhere the HTHML page and the listings
= will be stored

¥

output dir = d:‘\temp\batch

res dir t:vbritzh\results
scr dir = d:yscrdir

gams options = scrdir=d:‘scrdir --threads=on

-—- the following settings will write
the results into different directories.
The directory structure will be automatically
generated

LI B B ]

restartOutbir = t:\britz\capriirestart
resultsOutDiyr t:vbritzhresults

number of processors = 38
processor speed relative = 168

number of iterations = 99

Settings for tasks

Each include file generated by GGIG comprises a block, commented out from use by GAMS,
which can be pasted into a batch execution file, see example below:
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B 3
: = Setting for executing the task in batch file mode
Cox

: $ONTEXT

task =Run scepario with market model

Scenario description = caprese\subCaprese\caprese_1

Scenario description CGE = cge_rd_noChg

Generate GAMS child processes on different threads = OH

Use new global version = OFF

EU28 = OFF

Base year = 2804

Simulation years = 2628,

Countries = BLOAOBGAO "Belgium and Luxembourg” ,DKGBB8686 "Denmark" ,DEBGB6A0 "Germany" ,ELB6ABGA "Greece" ,ESOA0606 "Spain”
Regional breakdoun = Countries

Global, spatial multi-commodity model = OH

Endogenous bio-fuel markets in global market model = ON
Policy blocks {(additional geographical layer) = OFF
Endogenous margins between trade block and country prices = OFF
Endogenous young animal markets = ON

Regional CGEs = OFF

Humber of iterations = 99.8

Use lower price iterations weights after iteration = 28.8
Alternative GAHS license file for GHG emission estimation = gamslice_cplex
Aggregates for activities and commodities = OH

Environmental Indicators = ON

Life-cycle assessment for energy = OH

Multi-functionality indicators = ON

Iteration tracking = OH

Sensitivity experiments with features in supply model = OH
Endogenous net migration = OH

Fixed budget for factor subsidies = OH

Capital stock = DPSVU rule

Labor supply = Wage curuve

Capital mobility = Sluggish

Labor mobility = Sluggish

Land mobility = Sluggish

Closure current account and trade balance = Exchange rate
Closure household account = Spending

Closure governnent account = Spending

Load meta information from older task = OH

Solution printing = Suppress

Determine point price elasticities = OFF

Print gams code to listing = offlListing

Solprint = On

Limrow = 8.8

Limcol = 8.8

Maximum number of pre-steps market model = 15.8

Solution print at preparatory solve = OFF

Abort after preparatory solve = OFF

Solution print for pre-steps in 1st iteration with abort = OFF
Plus iterlim to zero for 1st pre-steps in 1st iteration = OFF
Humber of presteps before abort = 1.8

Kill simini file = OFF

Additional result type identifier =

execute=gamsrun
- SOFFTEXT

- = end batch execution file

Settings which do not change between tasks need not to be repeated, executing e.qg. different
scenarios is then simply done by changing the scenario file, followed by the keyword

“execute” as shown below:
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scen name=MTR_DECPL
execute=gamsrun

scen name=MTR_GREEMGRAS
execute=gamsrun

scen name=MTR_GREEMCROPD
execute=gamsrun

scen name=MTR_GREEMIET
execute=gamsrun

scen name=MTR_GREEH
execute=gamsrun

scen name=MTR_COHU
execute=gamsrun

scen name=MTR_GREEM_COHU
execute=gamsrun

Using the batch execution facility

The batch execution utility can now be opened from the menu bar under “GUTI”:

= Bl . 4 4 4 4 B A |

i @] Settings

Batch execution

i Generate GUI geometry from shapefile

e W

It will open a separate windows as shown below.

Graph: Batch execution panel

Batch execution

Batch file to execute h::\britz\java\trunk\de\capri\task\testBatchUni.th

|

Directory for exp/ref files j:\britz' capri’codeDocInput

|| setdirectory

Generate EXP and REF files for HTML documentation  [] ©Only compile the GAMS programs

[ Start batch execution ] End batch execution after next finalised GAMS step

End batch execution immediately
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If the suite of tasks comprises “execute” statements, those can be downgraded to “compile”

with “Only compile GAMS programs” check box.

The check box “Generate EXP/REF files for HTML documentation” adds settings to the
GAMS calls which generate two specific reference files by the GAMS compiler which
comprise information of files and symbols used by GAMS. For details on the code
documentation facility see the technical document “Javadoc like technical documentation for
CAPRI” to be found on the Capri web page under technical documents. The “directory for

exp/ref files” defines where those files will be stored.

The batch language allows definition of a timer, i.e. to start the execution at a specified time.

The output from batch execution

As it is assumed that batch execution will not be monitored by the user during execution, a
logging mechanism is established. Listing files and generated include files are stored in sub-

directories of the “output dir” defined in the batch execution file:

--— where the HTHL page and the listings
will be stored

LI

output dir = d:\temp\batch
The sub-directory is named after the time point where the batch execution is started:

24.07.2014 07.3412 24.07.2014 08:57 Dateiordner
24.07.2014_07.40.32 24.07.2014 08:57 Dateiordner

These sub-directories comprise the listing files and generated include files, labelled according
their starting sequences, e.g.:
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|| fortran.gms.0_1
fortran.gms1_1
fortran.gms.2_1
fortran.gms.3_1
fortran.gms.4_1

| S—)
| S—)
| S—)
| S—)
| S—)

fortran.gms.5_1

24.07.2014 07:53
24.07.2014 08:06
24.07.2014 08:19
24.07.2014 08:32
24.07.2014 08:45
24.07.2014 08:57
24.07.2014 07:53
24.07.2014 07:40
24.07.2014 07:53
24.07.2014 08:06
24.07.2014 08:19
24.07.2014 08:32
24.07.2014 08:45

L5T-Datei
L5T-Datei
L5T-Datei
L5T-Datei
L5T-Datei
L5T-Datei
HTML-Dokurmnent
0 1-Datei
1 1-Datei
2 1-Datei
3 1-Datei
4 1-Datei
5 1-Datei

158 317 KB
158 403 KB
172658 KB
172673 KB
156 906 KB
955 KB
15KB

18 KB

18 KB

18 KB

18 KB

18 KB

18 KB

Additionally, a HTML page reports all tasks which have been started, the return code of the

GAMS process and all major setting, as well as link to open the listing file with the editor.

The following screen shot shows the first part of the HTML page resulting from executing a

batch file. Tasks which did yield a non-zero GAMS return code and errors are shown in red.

CAPRI batch execution report

Runs are generated from

at Do, 24 Jul 14 07:40:32

Directories: work
result

dat

restart

Workstep | Task User Settings

‘Scenario description’ liaise\MTR_B Tech_ad'
‘Scenario description CGE' ‘cge_rd_noChg [default]'
‘Generate GAMS child processes on diferent threads' ON'

‘Use new global version 'ON'
'EU28' false [default]

‘Base year 2004 [default]'
‘Simulation years’ 2050

'Countries’ 'BLO00000 Belgium and Luxembourg, DK0OD0000 Denmark, DE000000
Germany, ELO00000 Greece ES000000 Spain,FR000000 France,IR000000
Irland,IT000000 Italy, NLOO00OO The Netherlands ATO00000 Austria, PT000000

Portugal SE000000 Sweden, FI000000 Finlan*

‘Regional breakdown' ‘NUTS2'

‘Global, spatial multi-commodity modef ON'
‘Endogenous bio-fuel markets in global market model 'ON'

Policy blocks (addtional geographical layer) OFF"

‘Endogenous margins between trade block and country prices' 'OFF
‘Endogenous young animal markets’ ON'

'Regional CGEs' 'OFF'
‘Number of gerations''99.0"

'Use lower price iterations weights after teration’ 20.0'

‘Alternative GAMS license file for GHG emission estimation’ ‘gamslice_cplex

[default]”

"Agaregates for activties and commodities’ ON'

‘Environmental Indicators' 'ON'

Run scenano
with market | undefined
model

Run ‘Multi-functionalty indicators’ ON'

scenario

tibritz\results._liaise

tbritzicapri_liaiseldat | ‘teration tracking''ON'

‘Endogencus net migration” 'ON'

T \bntz\capn_liasse\gams | ‘Life-cycle assessment for energy”

'oN'

null ‘Sensitivty experiments with features in supply modef 'ON'

Gams

Fixed budget for factor subsidies' 'ON'
‘Capital stock' DPSV rule [default]’
‘Labor supply' Wage curve [default]'

d:\temp\batch\24.07.2014_07.40.32\batch.html

options used

run Do, 24 Jul 14 07:40-32
scen=fortran | Do, 24 Jul 14 075319 | 0

—gaig=on 12 min and 46 secs

Started/Ended/Time | o Listing

10_1ist

Gaxdiff
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Utilities: Generate GAMS documentation in HTML pages

Graph: Panel to steer GAMS documentation generation

GAMS documentation generation

Directory with input files [:'\britz"capritcodeDocInput || Setdirectory
Directory for HTML documentation files =\ britz capri’, GAMSDoc || setdirectory

k' britzhcapritcodebocInput! Baseline_calibration. ref

t:britzh capritcodeDocInputiBuild_global_database . ref

ki britzt caprijcodebocInputBuild_HSMU_database . ref

ki briczhcapritcodeDocInputlBuild_regional_database .ref

k' britzh capritcodebocInput!Finish_national_database . ref

k' britzhcapritcodeDocInput! Generate_expast_results.ref
t:ibritztcaprijcodebocInputGenerate_policy _shifts.ref

ki briczlcapritcodeDocInputl Generate_trend_projection.ref
k' britzhcapritcodeDocInputPrepare_national_database.ref
k' britzh capritcodeDocInputRun_simulation. ref

List of available EXP and REF files

[ Generate HTML documentation ]

The GUI comprises a tool to generate for each GAMS file and each symbol used HTML
pages which are interlinked. For details on the code documentation facility see the technical
document “Javadoc like technical documentation for CAPRI” to be found on the Capri web

page under technical documents.
The controls on top allow the user:

e To define in which directory the “EXP”, “REF” and “GDX” files are stored which

serve as input into the documentation generator.
e To choose the directory where the HTML files will be generated.

e To select the tasks covered by the documentation generator.

Structure of the HTML pages
There are basically two types of HTML pages:

1. Pages for individual objects (parameters, sets, variables, equations, models, acronyms,

functions, files and source files)

2. Summary pages for classes of objects, per project in alphabetical order. An additional

page lists all set elements.
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The pages for the individual objects carry the following information:
e Name of the object (e.g. DATA) and type (parameter, set, variable etc.)
e Long text description as given in GAMS declaration
e Domain information, as hyperlinks to the domain sets.

e In which files and for which projects (as capmod, capreg ...) the object is

declared, defined, assigned and referenced.

e In the case of sets: derived subsets, and objects where the set is used as a

domain. Elements of the sets and the subsets.

e In the case of source files: which symbols are declared, defined, assigned and
references in the files. Information from SVN (version, local modification,s
out-of-date with server). Included files, and files which include the file. For

GDX files: where included and included by which file.

e “Tagged” in-line comments taken from the source code files, what is called

“doclet” (see e.g. Sun document about how to write Doc comment for

JavaDoc) in JAVADOC, see .e.g. wikipedia article

Tagged in-line comments

Similar to the element comments underlying JAVADOC (see e.g. ), “tagged” in-line
comments are proposed for the inline code of CAPRI (sometimes called “doclets”, e.g. ) . The

following shows a possible implementation which is currently already operational:

* @start

* @author W.Britz

* @docRef perfect aggregation of production
* @seeAlso gams\capreg\cons_levels.gms

MODEL CONS LEVLS/...

In the example above, the REF file will comprise the information were the model
CONS_LEVL will be declared, and the JAVA application will search backwards for lines
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with tags (@..). Those tags will be linked to the object, and integrated in the HTML pages.

The @start tag must be used to declare the start of the documentation for the current symbol.

Refactoring Consequences for Gams Code

1.

All files should carry a header which reports the purpose of the file, and if possible, an
author (contact person). The file header should start with a line of stars and end with a

line of stares. All lines in the file header should start with a “*”.

The use of $GDXIN is discouraged as it may load in huge amounts of data at run-time.
Equally, it will load element codes comprised in the data sets even if they are not
referenced later in the code. The only exemption is when the symbol must be loaded at
run time as in case of META data, instead, execute load should be used.

An “$IF NOT EXIST myFile $ ABORT myFile is missing” statement should be in

the line before “execute load myFile someSymbols”.

An “$IF EXIST myFile $ LOG myFile will be overwritten” statement should be in the
line before execute_unload myFile someSymbols”.

All symbols should be declared with a clear long text description, i.e. statement in the

style “SET A;” are discouraged.

Code in lengthy files should be moved into new files which are included so that a
more modular structure is evolving. The new file should have a clearly defined and

encapsulated task which is described in the file header.

Symbol declaration should where necessary be preceded by a “doclet” of the form
* @start or, alternative, a blank line

* @DocRef reference to the methodological documentation (optional)

*@ seeAlso reference to other file or symbol (optional)

* Any comments

Declaration (as SET A “The alternative technologies per production activty” / T1,T2 /;

Symbols, especially when they are not widely used across programs should carry

meaningful names.

Other recommendations arising from analysing the files are:

1. Single lines in the code should not exceed the size of a normal screen width when

using medium sized fonts.
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7.

Indentation should be used to render the program structure defined by loops, if

statements and the like more visible.

Especially tricky statements which use complex $ operators, several cross-sets and

the like should be preceded by some explanatory comments.
Symbols which are only used locally in a file should be deleted from memory by
“option kill=...”%,

Before defining a new set one should check if not the very same collection of

elements is not already defined.

Lengthy data tables should be moved into a gdx file to reduce the number of code

lines.

Data should be accompanied by meta data.

Clearly, the standards and recommendations require further discussion inside the network, and

must become part of a programming guide.

* A feature request was sent to GAMS to support local scope, so that a symbol can be declared local for a file

and subdirectory, and the compiler will raise an error when it is used out of scope.
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Project

analyzed

General overview /

Jump to list for specific

project

CAPRI
technical

t\britz\caprilgams'capreg ref’
t'britz\capri\gams'capmod ref

at 21-07-2008 09:30:24

documentation

Automatically gmm’ateddV Used in project - 'captrd'
t\britz\capri\gams' captrdref

Parameter;

Used in: et | caoeg | cepmod | endfieiecs

open all | close all

§ open
EHJ A
B C
[=E ]
EH-{JE

project

open all | close all

) capreg

) capmod

-~ at least in one project
H+] Files

] Equations

=+ Variables

) captrd

~{) capreg

) capmod

J at least in one project
B+ Elements
J captrd
J capreg

N ______.

4 Types
{_] Parameters
B3 Sets

J captre

~| B2F

Selection of symbols by type and

E-{JH
=8

Alphabetical list of symbols
with domain information and

description, links to symbol

page

=R
B30

ORD_O(0O)

OrdC(COLS)

OrdCMax

OrdR(ROWS)

OrdRMax

OrdT(*) "Ordering of the set of years "

B L

B M —|
5

E

Example for a Symbol page

Name with
Teo | | Referzncss | Elements
CAPRI B Domains
. Variable AREQ
technical
documentation | .. AREQC A
Automatically generated from : Type Vasiable
Description Requirements per head and day H
tbritz|capri gams|captrd ref S r— Files where the symbol
| e ot Al| [Used by: capreg is declared
gpen el idose Used by: capmod
_j Types
"._'l Parameters AREQ is declared in- . .
TS Opens declaration in
0 Dasreg GAMS\SUPPLY'\SUPPLY MODEL.GMS (capreg;C )
-0} capmod Editor
- at least in one project AREQ is assigned in:
-] Files

[#-{_] Eguations
-3 variables
(] captrd
[ capreg
- capmod
- at least in one project
B3 Elements
-~ captrd
[ capreg
~{] capmod
J at least in one project
4] Models
H+Z] Acronyms
[H+_] Functions
[=14=] SourceFiles
Ll manted

GAMS'FEED'FEDTRM CAL GMS (capreg:capmod:)
GAMS\.CAPREG.GMS (capreg;)
GAMS BASELINE'FEDTRM PREP.GMS (capmod;)

AREQ is referenced in:

GAMS\SUPPLY'\SUPPLY MODEL.GMS (capreg;capmod;)
GAMS' FEED'FEDTRM MOD GMS (capreg capmod:)
GAMS FEED'FEDTRM CAL.GMS (capreg;capmod;)
GAMS\CAPREG.GMS (capreg;)

GAMS BASELINE'FEDTRM FIN.GMS (capmod;)

Projects where the

s | declaration is found
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Example for a GamsSourceFile page

| Beferences | EI

CAPRI =

SourceFile DAT\ARM\WORPRICES.GMS

SVN

information

|

technical
documentatlon Name DATVARM\WORPRICES GMS
Automatically generated from : Type SourceFile
Used by: capreg
t'\britz\capri‘gams\captrd ref’ Used by: capmod
SVN version of working copy  |1603
open all | close all - . .
SVN last committed version 1110
-TJ Types SVN last author who committed |alexanderg
' i Za;a”“t“ SVN last changed date on server |Fri Nov 09 18:09:35 CET 2007
= els
) captrd Current status Normal
) capreg
{) capmod Edit
{7 at least in one project -
4 les
o - i Declarations found in DATAARMWORPRICES.GMS :
{_1 Equations
] Variables
Bl Elements Name Type Description
) captrd . . . .
WorPrices (capreg;capmod;) Parameter
) capreg
) capmod
] atleast in one project Definitions found in DAT ARMWORPRICES.GMS :
1] Models
E{_] Acronyms _ .
B0 Functions Name Type Description
B3 SourceFiles WorPrices (capreg;capmod;) Parameter

Opens editor

) ‘captrd
{1 capreg
] capmed
,_'l at least in one project

Example for a page for the a set

CAPRI

. Set MAACT
technical
d .
ocumentation | .. MAACTODACT
Automatically generated from : Type Set
Description Animal production activities comprised in model
t\britz\capri\gams \captrd ref Number of dimensions |1
Used by: captrd
open all | close all
Used by: capreg
3 Types Used by capmod
"J Parameters
223 Sets
- captrd Subsets based on set MAACT -
] capreg
] capmod open all | close all
{7 at least in one project
#-{_] Files _) subsets
M-{"] Equations {1 elements
#-{] Variables B33 MACT
=27 Elements B+ elements
J captrd . : |_']
) capreg -DCOL DCOH BULL BULH HEIL HEIH
-] capmod ) CALF
{7 at least in one project E-{] cALR
H-{] Models (-] MRUMI
H-{] Acronyms ._'l MNRUMI
M-(Z] Functions -] RUMILK
E-£3 SourceFiles ) reQM_To_mancT
- captrd -] MAACT_TO_REQM
[ capreg E-CJ DCow
~{ capmod B HEIF
{] at least in one project -] BULF

Symbol usage
in the file

Tog | Definitiens | Assignments | References | El

Superset

Elements

ofthe current

Subset
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File list

Used in project : 'capreg’

CAPRI

Files which are not in normal SVN
state or where a newer version is

available on the server are highlighted

HTML link to page for file

.
technlcal open all | close all
.
documentation | 2o
B3 D
Automatically generated from : -0
: DAT\ARM\WORPRICES.GMS
. . DAT\BIOFUEL\BIO_FUEL_PROD_DATA.GMS
tibritz|capri gams|captrd ref DAT\BIOFUEL\COEFF.GMS
. ) DAT\CAPREG\UKEXPERT.DAT
tibritz|capri\gamsicapreg ref DAT\FEED\FAT.DAT
DAT\FEED\FEDCOF.DAT
t'britz\capri\gams'capmod.ref DAT\FEED\PORKREQ.DAT
DAT\FEEDN\SHEEP_GOAT.DAT
at 21-07-2008 09:30:24 DAT\FERT\FAQ_FERT.GMS
= DAT\FERT\IFA_DAT.GMS %
{=J Equations = DAT\INPUTS\BAYER_INPUT.GMS
B3 Variables DAT\INPUTS\EST_FROM_FAD
- captrd DAT\INPUTS\ZSETTY.GMS,
- capreg E-3G
- capmod E..\J
-{) atleast in one project GAMS\BIOFUE IM_EXPOST.GMS
=5 Elements GAMS\ CA] G.GMS Modified
- captrd GAMS\CAPREG\AGGREG_DAT,
- capreg GAMS\CAPREG =TT
- capmod GAMS\CAPREG\CONS_INPUT.GMS
[ atleast in one project GAMS\ CAPREG\CONS_LEVLS.GMS Modified
#+] Models GAMS\CAPREG\CONS_SETA.GMS Modified
#+] Acronyms GAMS\CAPREG\CONS_YIELDS.GMS
#+{] Functions GAMS\CAPREG\DEF_CRPR_COR.GMS
=3 SourceFiles GAMS\CAPREG\DEF_EAA.GMS
- captrd GAMS\CAPREG\FS5_SETS.GMS
-} |capreg GAMS\CAPREG\HP_FILTER.GMS
) capmod GAMS\CAPREG\MAP_FROM_REGID.GMS
-{) atleast in one project GAMS\CAPREG\MAP_POL.GMS
4 GAMS\CAPREG\PRICE_YANI.GMS
< | GAMS\CAPREGIRFGIN SFTS.GMS

Set element list

Used in project : 'capmod’

CAPRI
technical
documentation

Name of element

open all | close all

Automatically generated from :

t-\britz\capri\gams'captrd ref

53

Sets comprising the
elements with HTML
link

Eibritz!capri\gams|capreg ref EFUL_heavy : ITEMS(*) SOIL_TYPES(~) SOIL_TYPESL(*)
EFUL_light : ITEMS(*) SOIL_TYPES(*) SOIL_TYPES1(*)
tbritz\capri\gams'capmod ref EFUL_medium : ITEMS(=) SOIL TYPES(*) SOIL TYPES1(*)
ENER_CONTENT : ENER_ITEM(*) ENE@OZ_CDNTENT(”) ITEMS(*) COPY_SET(*) COPY_SET1(*) COPY_SET2(*)
at 21-07-2008 093024 ENER_LEVL : ITEMS(*) ITEMS_I(*)
= ENER_TOTAL : ENER_ITEM(*) COPY_SET(*) COPY_SET1(*) COPY_SET2(*)
-] Eguations = ENER_kg : ITEMS(*) ITEMS_I(*)
B3 variables ENER_sgm : [TEMS(*)
{3 captrd EN_SEED : PROCI1(*) Ener_Type(*) Ener_Type_ANI(*) Ener_proc(*)
1 capreg EXP : YEARS(®)
1) capmod EXPORT : ENER_ITEM(*) COPY_SET(*) COPY_SET1(*) COPY_SET2(*) COPY_SET3(*)
[ atleast in one project Elec_cons : [TEMS(*) DRY_ENER(ITEMS)
B3 Elements Ener_ds : ITEMS(*)
{3 captrd Ener_fs : ITEMS(*)
{ capreg Ener_weight : ITEM3(*)
{7 capmod Exp_lifetime : [TEMS(*)
{] atleast in one project F{]F
E-] Models [ e
B-ZJ Acronyms F{JH
F-{Z] Functions H{]1I
== SourceFiles B K
{1 captrd F-{JL
{1 capreg BT M
{1 capmod F{ON
i-{] atleast in one project H{] 0o
¥ Bme
< T

| £
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Utilities: Equation and variable viewer

Background and motivation

Complex GAMS code and related models such as the market model of CAPRI with its
~70.000 equations and variables are very hard to debug. The model listing produced by
GAMS from such a model is quite long, and filtering out e.g. all lines belonging to a certain
market not possible with all editors. Further on, linking the listing to the equation structure of
the model is also far from easy. That paper describes a utility linked into the GGIG, the GUI
generator used by CAPRI, which supports working with large model outputs (and more
generally complex GAMS projects with many symbols).

The new tool also incorporates the functionality of the existing GDXViewer comprised in the
GUI. The tool can be used to “track” changes to symbols in the GAMS code by producing a
range of GDX files (currently up to 5) at different execution points.

An overview on the viewer

=rai x|

SO | Goptons ==
options
e = <] castons = Bl < SEoees |
A [7] use table definitions from : null
[F] Sort code lists I

/ArmBal 1_(AFR_LDC,BARL)
\ArmBal1_(AFR_LDC,BEEF)
|ArmBal 1_(AFR_LDC,B10D) J 7] show dialg to link GDX dimensions to sets

o [:&- | 2] Symbols in GDX = [@
List of tables loaded from GDX file(s)

T:\britz\capri\gams\convert_market_model_2.gdx

type dims _[records | long text
et 1 10003}

1 1

1
1 Ej
F

t
t
q

jsat 1
t
t
£

T:\britz\capri\gams\convert_market_model_L.adx

userinput | name type dims |records [long text
Jines e 10001 4|
(dummyTrd et i =
WETA_STEP = 1
Countresteta e S
WETA = 201
t 1 1
uuuuuuuu 1
i lparameter 0 1
step

Ball_(AFR_LOC,APPL) "Adding up of human consumption feed and processing " .. ©v_consQuant (AFR_LDC, PEL) Hemen consaspeion (1000 sons] .1=87,126 .10=0 .upp=87.125,678

-0.0114645139135529%v_consQuant (AFR_LDC, APPL) I
+0.0114645139135529%v_armlQuant (AFR_LDC, APPL)=E=0;

The viewer comprises a number of windows

e Selection: A window where variables and equations can be selected, and filters for

variables and equations defined

e Options: A window with options for the GDXViewer
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e Gams includes: A tree view of the GAMS includes

e GAMS: A window showing the GAMS code

e Symbol from GDX: A view on a current selected GAMS symbol

e Equations: A view on the current selected equation(s), in linearized form
e Variables: A view on the currently selected variables

The windows can be dragged, resized and minized.

Producing input for the view with GAMS

The viewer can be used in different configurations, which are available via the “File\run”

menu:

| Views
Excit

Run * Load only GDX files into viewer
Load GAMS files (and if existing GDX files) into viewer

Load convert output into viewer

Load convert output and GAMS file into viewer

e “Load only GDX files into viewer” comprises basically the same functionality as the
existing GDXViewer. However, the selection panel and the view on the symbol are

both visible at the same time.
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Equaton selection

= [@ @ optors

Options i

Set XUIL table defir 1
[7] Use table definitions from : null I
7] Sort code lists :

[ Show dialog to link GDX dimensions to sets

[F= == [ L) symbols in 6DX

File Views
L2 Selection
Selection
[F] Use indents in equation output
Variable selecton
7] Use: smal font for non-selected ver terms
) Symbol from GDX
Countries
B
w
¥
BLO000D Belgium and Luxembourg
DK00000D Denmark
DEOD000D ‘Germany
EL000000 Greace
£5000000 Spain
FRO00000 France
1R000000 reng
000000 taly
L0000 The Netherlands
AT000000 Austria
PT000000 Portugal
SE00000 Sweden
Fi000000 Fiand
UKo00000 United Kingdom
cz000000 Czech Repubic
HU00000D Hungary
PLO0O00D Poand
S1000000 Siovenia
$K000000 Siovak Republc
EE000000 Estonia
LT000000 Lithuanie
Lvoooo00 Latvia
CY000000 cyprus.
MT000000 faka
56000000 Bulgaria
ROD00000 Romania
0000000 Norway
TuR Turkey
AL0000D Albania
MK00000D. acedonie
5000000 Serbia
M0000000 ontenegro
HRO00000 croatia
BA0000D Bosnia and Herzegovina
K0000000 Kosovo
Qi

List of tables loaded from GDX file(s)

[=la

T:\britz\capri\gams\convert_market_model_2.gdx

usermput _[name type [dims [records [long text
fines e 1000 -
dummyTrd s
untresMeta s E
e 6%
Smdatonvear s
ntshd parameter F
[ step [set I 1 3
[ scen I3 T 1 2
L T — s T 3T o .
T:\britz\capri\gams\convert_market_model_1gdx
usermput _[name type  [dims [records [long text
Jines e 1000 4
dummyTrd se
untriesMeta se E
fen . .
| se
[Countres = E
Intshvi lparameter
step o
" T — A .

e “Load GAMS files (and if existing GDX files) into viewer”:

With a GAMS file and

one or several GDX file: browse the source code and click on highlighted symbols to
load them from the GDX file(s). That is basically a GDX viewer linked to the GAMS
code. The GDX files can be produced in GAMS with “execute_unload
someName.gdx;” which will dump all GAMS symbols into a GDX file.

File Views

L&) Selection
Selection

(7] Use indents in equation output
Varizble selecti
7] Use smal font for non-selected var terms

[= [ &l oprions

o
[7] Use table definitions fror
[F] Sort code lists.

[ Show dialog to link GDX dimensions to sets

(2] Gams includes.

[=[@ [z Gams

™ \britz\caprilgams\uti \acronyms gms,

[= [& [ l&/symbol from GDX

nenc

sinclude 'capmod\define regional sets.gms'
: set debugRegions (Rall) ;
option kill=debugRegions;
;anLude 'arm\amm_sets.gms'
. policy set definitions and regional small producer shares

sinclude 'policy\policy sets.gms'

Siftheni tregeged = en
- declaration part of regional CGEs
’:u‘.cLudE ' regoge\regoge_decl. gus'

: p_£irstCallCeE = 1;

Sinclude 'regcge\regcge capri.gms'

MSTncl

$ ms_Incl( = vES;
Sendif
% -—= set definitions for different type of reports
SET RSS(RALL) ;
SET RSST(RALL) ;
Set NCNC(COLS)
sinclude 'reportsh\rep_sets.gms'
ALIAS (STMY, STMY1) ;
SET sTMYYl;

ALIAS (STEP,STEPI,STEB2);

"Common nutrient coefficients” /SET.NCNC_POS / ;

H_CAL

(=&

By

i 2.gax

Wetont coton, i

H_FAT

utentcontent, at

H_PRO

uutentcontent, roten

uw

R — v
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e “Load convert output into viewer”: with Convert output only. Convert is a “solver”
variable and equation names, e.g. to ship it to a solver developer for testing. Convert
File Views
| Selection == [-&- | 2] Options. (==
Selection Options.
Variables = ~ | Equations = v | Variables|* v | Equations * v 1% Ad Set XML table definition file
- . lpv_bevFuncSubsExpCorFact A armBal1_ | [] use table definitions from : null
N i Variable selection [PY-Cors Sharefuying Eauation selecton [T~ 7] Sort code lists
] use small font for non-selected var terms lpu_constShareRelease ArmFit2_
lpv_fesdCany. | BioProcMargAgg _ - [] show dialog to link GDX dimensions to sets
() Symbol from GDX. [= [@ |2/ Symbolsin GDX (= [@
armaval_ List of tables loaded from GDX file(s).
Dim2 (Levi Marginal,.. ) | ‘ m %' T:\britz\capri\gams\convert_market_model_2.gdx
= B vserimput_[name ype__[dims_[records _[ongtext i
 mioe |sioo [rvem |sasc | oats | maiz [ ocer | rape | sunr | sova | puLs |pota|Text | Tosa|Tom [oves |apeL [orru |cr U:es - se: ; mﬂﬂ: 4| |
- | }Fﬂj@ et i i I
HOVO000O E lcountrieseta jset Fl 35 |
TUR META lset 4 16401 I
simuiationYear set 1 1 N
L= Countries set o 35 il
MED h intslvl iparameter 0 1] Il
uRUPAR = [ Jstep et [ il Bl I
MER_OTH [ lscEN lse! 1 11 21 i |
f fe—ree—" — . I
Rus o T:\britz\capri\gams \convert_market_model_Lgdx I
e userinput _|name tvpe dims _|records | long text I
BEL lines set 1] 10001] | ]
KAz ldummyTrd et 1 i ]
easT pers et E |
L [Countries et 1] 35| |
ETH ntsivi jparameter 0| 1|
ZAF step. set 1 B I
T i Scen et i 2 | "
, — — : |
[= [@ [[2) Variables (== |
m2val_ . "Value of imports " 2| | ev_bevFuncintaddrac .1=150,372  .1o=0 cupp=1.593.741,10 |
9.45232123664149e-T+v_armlPrice (E0010000, FOTR) *v_armlQuant (E0015000, OLIO) v_armlPrice (20010000, POTA) 1-1.366,538 . 10=136, 654 .upp=13. 665, 38
~9.45232123664149e-T* (v_entryPriceDriver (EU015000, BRA, CITR) *v_feedInpCosff - A
+v_intervStockChange (EU015000, BEEF) *pv_bevFuncIntAddFac o 1
+v_impPrice (N0000000, MED, CITR) *v_tradeFlows (NO0000Q0,MED, CITR) v_armlQuant (EU015000, 0L10) » 15773, 4441070 -upp=T73. 444, 418
+v_inpPrice (N0000000, RUS, RAEG) *v_tradeFlows (NO000000,RUS, RRFO) ) =E=0; 12000 -
v_entzyPriceDriver (E0015000, R, CITR) % = 1-1.313,661 10131, 366 .upp=131.366,103 |||
=xpQuant_(USA,OFRU) "Sum of exports of each region " .. ||| v_expouant (asoce_rest, vmg .1=348,142 .upp=7.118.406 :
-0.00287156316980887“py_bevFuncIntaddrac v_feedInpCoeff -1=60,538 -lo=e -upp=605.384, 883
-0.002871563168 TUR, RUS, SUNO)
~0.002871563169! oTH, EU015000, WMIO) v_impPrice (N00D0000, MED, CITR) .1=1.231,0977 .15=123,108 .upp=123.197, 701
-0 2871563169 , EU015000, BUTT)
-0.00287156316980887* adeFlows (IND, AFR_LDC, PULS)
-0.002287156316080887%v_tradsFlows (CHN, THAT, OCER) v_impPrice (N0000000, RUS, RAPO) -1=2.554,018 .10=255,402 .upp=255. 401, 833
o -0.002871563169R08RT*y tradeF] aus (JAD. SEOR. SMTB) - -

In that case, it will replace working with the output of solprint=1 in combination with

limrow/limcol. The necessary output can be produced as seen in the example below from

“arm\prep_market.gms” in the CAPRI code:

$iftheni %abortafterFirstHarketSolve% == on

*
*= ——— generate convert output to be accessed with interface
*
option DHLP=Convert;
execute “echo gams convert_market_model.gms > convert.opt";
execute “echo dict convert_market_model.txt >> convert.opt™;
m_globMarket.solprint = 2;
m_globMarket.optfile =13
m_globHarket.limrow = 8;
m_globHarket.limcol = 8;
SOLVE m_globHarket USING DHLP HMinimizing v_dummy;
execute_unload “convert_market_model.gdx";
abort “Program stopped after first test solve of market model, convert output
Sendif

Includes

generated" ,data;

When the viewer is started, only the code for selected GAMS file is loaded in the window
titled “GAMS”. The window titled “GAMS includes” will show all the (direct) includes used
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by that GAMS file which could be successfully read (globals are not yet treated, it is planned

to merge the tool with the HTML doc generation such that includes reflect the compilation

stage of the GAMS code.).

In order to open included files:

As seen below, the GAMS code in new file will be opened in an additional tab. In case the
new file comprises includes, they will be added to its node.

either double click on a node in the “GAMS includes” tree view
or on a “$(bat)include” in the GAMS code view marked in red

| £ Gams includes [= =

d:\capri\gams\capmod.gms

. \gamslutil\acronyms.gms
..\gamsutil\global_settings.gms
.\gams'sets.ams

. \gamsutilitite 1.gms

.. \gamsutil\kill_model.gms
..\gams\capmod\define_regional_sets.(5
..\gams'arm'arm_sets.gms

. \gamspolicypolicy_sets.gms
..\gams\regcge\regcge_ded.gms
.\gams'reportsirep_sets.gms
..\gams'envind\sets_amma.gms
..\gams\feed\feed_ded.gms

.. \gams'supply'\def_supply_model_par.
..\gams'\capmod'\create_sim_ini_gdx.gn
..\gams\capmodYoad_sim_ini_gdx.gms
. \gams'supplyyield_elas.gms
..\gams'capmod'shift_yields.gms
..\gams\inputsyieldIY.gms
..\gams\capmod\define_inputs.gms
..\gams'regcgeregege_templ.gms

. \gamsregcgeoad _unload_ini.gms
..\gamssupply'supply_model.gms
..\gams'sugarbreakdown_guots.gms
..\gams\capmod\inflation_and_trend_ir
..\gams'\capmod'\oil_price_transmission.
..\gamsutilitte.gms

.. \gams'palicy\def_policy.ams

Ve b b
il b

£ Gams = El:
d:\caprigamsycapmod.gms | ..\gams\regcge\regege_capri.gms
TaTIIo LIrfc; IL fTguIrco N

*
$ifi %CALC MTR% == on Sbatinclude 'policy\calc_mtr top.gms' BAS
*
* ——— definition of regiomal sugar beet gquotas
*
S$Include 'sugar‘breakdown guots.gms'

DATA (RS, Quotas, "SUGR = DATA (RS, Quotas," "RSIMYE") ;

DATAE (RS, Cuotas, "SUGB", "¥" = DATR (RS, Cuoctas, " "LSIMYE") ;
*
* ——— declarations of interfact to regiomal
* model in GEMPACE
*
#5ifi %regcge® == on SINCLUDE 'regcge\declarations.gms' =)
*
*

--— definition of envirommental permit trading module

5if1

*

v_actLevl.L (RS,MPACT,R) = DATR(RS,MPACT, "LEVL", "¥"

fB);

*

* —-— delete results for regions not in curernt run

%ghghbatement% == ON Sinclude 'permits\ghg emission trade model.gms'

* p_technFact (RS,MPACT, "LEVL"

Loading symbols

The GAMS code highlights in blue all symbols (sets, parameter, variables, and equations)

found in the GDX file. These symbols can be opened in the GDX viewer by a mouse click in

the GAMS file viewer. If several GDX files are provided, the symbol will be loaded from all

the GDX files where there are non-empty records. That allows for a very rapid inspection of
the data.

Alternatively, select the “GDX symbol table” from the “Views” menu/™
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|£/ Symbolsin GDX = =
List of tables loaded from GDX file(s)

T:\britz\capri\gams\convert_market_model_2.gdx

user input name type dims records long text

lines set 10001 *
dummyTrd set 1
META_STEP set
countriesMeta set

META set
[SimulationYear set
Countries set

intsivl parameter
step set

ISCEN set

1

35|
16401
1
35|
i
93
2]

PO S =Y S P Y S % 4

T:\britz\capri\gams\convert_market_meodel_1.gdx

user input name type dims records long text
10001 -

lines set

ldummyTrd set
IMETA_STEP set
countriesMeta set
IMETA set
iSimulationYear set

(Countries set
intslvl parameter
step set

ISCEN set

alnlnlolmlmlalalnlnla
7
&

< LI} 3

In table above, symbols can be selected by the mouse. As in the GDXViewer, one might

select several symbols with the same number of dimensions.

Working with the equation and variable viewer

Equations and variables can be loaded in the equation and variable viewers (the two windows
in the lower part of the main window) by working with the selection boxes (see tab selection).

These windows are thought as a replacement of inspecting the equation listings with an editor.

If an equation is selected with the “equation selection” control, the equation window will
show it in “linearized” form, i.e. any non-linear functions and interactions terms with other
variables are converted in a constant. The variable window will report the level and the lower
and upper bound for all variables found in the equation. The user can add (or remove)

equations with the control as well.

If a variable is selected with the “variable selection” control, the variable window will report
the level and the lower and upper bound for the selected variable(s). The user can add (or

remove) variables with the control as well.

Double clicking on a variable in the equation window will show that variable in the variable

window as well as load it in the GDX viewer.

Double clicking on a variable in the variable window will load all the equations comprising

the variable, and also show in the variable window all the variables found in these equations.

The first line of selection boxes shown below first allows to select all instances of a variable

or an equation:

\."ariableslv_GLDemandFS - | Equah’onslArmBaIl_ > 1 -|2* - | 3" -
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The other boxes show all items found on the dimension of all symbols and allow to filter
further. In order to see e.g. all equations which have on the first dimension “AFR_LDC” and

on the second “APPL”, put the selection controls as seen below:

Equations|&* { » | 1AFR_LDC - | 2 APPL -~ | 3F -

That produces an equation output as seen below:

| £ Equations EE

ErmBall (AFR_LDC,APPL}) "Adding up of human consumption feed and processing "

-0.0114645139135529%v_consQuant (AFR_LDC, RPFPL)
+0.0114645139135529%v_armlQuant (AFR_LDC, RPPL)=E=0;

CPri_ (AFR_LDC,RPFL}) "Consumer price linked with fixed margin to first stage price "

-0.00187849947079855%v_armlPrice (RFR_LDC, RPFL)
+0.00187949947079855%v_consPrice (RFR_LDC, RPPL)=E=0.2845253564896553;

GLDemandGiS_ (AFR LDC,APPL) "Part of GL demand function "

-0.521399433800188% (0.508934628613077
+1.14603816746872%sgrt (0.00188303864092867%v_consPrice (RFR_LDC,MRIZ})

Note: currently, the viewer will not show more than 100 equations and 1000 variables

simultaneously.

Utilities: Gdx-file(s) viewer

GDX-files are generated by GAMS and typically serve either an exchange format between
different GAMS applications, or for exploitation purposes as the GAMS-IDE comprises a
view for GDX-files. Further tools for GDX-files are available from GAMS company and are
described in different documents. In opposite to listings generated by GAMS programs, the
GDX files store the data in full numerical precision in an internal format.

The new CAPRI version passes information from one task to the next with the help of GDX
files, so generates CoCo a gdx files with the time series at national level, which is read by
CAPREG. And the regional time series generated by CAPREG are inputted by the trend
projection tool CAPTRD. These gdx files are accessed when the different tasks of “Data base
exploitation” are chosen. The user has on top the possibility to load one or several tables from

one or several freely chosen gdx files.

The GDX exploitation utility can be reached via the menu bar:
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GUI Help

8 GDX Viewer
] Start equation and variable viewer
Build HTML documentation

y SVN update

Use "t\britz\capri\gams\util\cleanU pGamsDir.bat' to clean up source directory

Graph: Panel to GDX file exploitation

[ Load gdx file ] [ Load selected tables(s) ] [ Set XML table definition file ] [[] use table definitions from : tables.xml

List of tables loaded from GDX file(s)

T:britz CAPRI\results', Capregfert_out.gdx

user input name type dims records long text

Fert_out parameter

T:britz'CAPRIY results' Capreg'fert_out_F.gdx

user input long text
erk_out parameter

When the task “exploit gdx files” is selected by pressing the related button, four buttons are
shown in the task panel. The first one, labelled “load gdx files” will open a file selection menu
when pressed. When the ok button of the dialogue is operated, the content of the gdx file is
partially loaded, and a table is added to the right upper window of the application showing the
parameters and sets comprised in the gdx files, along with their number of dimensions and
records. When the close button next to the table is pressed, the table is deleted. Pressing the

“load gdx file” again will add more tables.

One parameter from each table may be selected (pressing the “crtl” key when clicking with
the mouse de-selects). If several parameters from one file need to be loaded, the user may

open the same file several time.

The content of the different parameters is merged together, and the parameters themselves
span an additional data dimension. If the user does not provide input in the first column of the
tables labelled “user input”, the program will generate names automatically. The data loaded

are shown in the table tool described above.

The user can use view definitions stored in a XML file to the tables by pressing the enabling
the ”Use table definitions from ...” tick box, and may use the “Set XML table definition file”

button to change the file to use.
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Utilities: Generating coordinate files for the exploitations tools from

shapefiles

The exploitations tools use a proprietary format to store coordinate files. The utility allows to
build from shape files a file in that proprietary format.

GUI | Settings Help
Batch execution

Generate GUI geometry from shapefile

& hacashnes | |

M

Coo file generation from shape file

ShapeFile (input) [T:\britz\capri\addon\gis\capri.shp ][ setfile |
ShapeFile (input) [T:\britz\capri\addon\gis\cities Project.shp ][ setfile |
ShapeFile (input) [T:\britz\capri\addon\gis\main rivers.shp ][ setfile |
Shapefile (input) | .. \[ Set file ]
Shapefile (input) | .. \[ Set file ]
Shapefile (input) | .. \[ Set file ]
Coordinate file (output) [T:\britz\capri\GUI\test.zip ]| setfile
1d string |NUTSIL » MName string NUTSID ~ | Scaling for coordinates 1. Fill up mask for ids
Idstring |TYPE ~| Namestring |TYPE ~ | Scaling for coordinates |1 Fill up mask for ids
Idstring [INT NAME  » | Namestring |INTNAME v Scaling for coordinates 1. Fill up mask for ids
Idstring | v | Mamestring | v | Scaling for coordinates 1. Fill up mask for ids
Idstring | v | Mamestring | v | Scaling for coordinates 1. Fill up mask for ids
Idstring | v | Mamestring | v | Scaling for coordinates 1. Fill up mask for ids

[] Simplify ~ Minimum size for polygon |50

MAINDRAIN_ 5000 4
INT NBEME Cka, Volga 4
WINDOW 2013 5

MAIN PER W v 5
OBJECTID 1 6

SHAPE_Leng 3710847.47357 7

E

< [ 3

Get fields File | [ start

Note: Files and settings shown above are the ones used to generate the NUTS Il map in
CAPRI, the shape files can be found in the “addon\gis” folder

As a first step, the shapefiles must be analyzed by using the “Get field from coofile” button:
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Coo file generation from shape file

ShapeFile (input) |T:\brit,z\CAPRI\adan\gis\capri.shp H Set file ]

ShapeFile {input) |d:\h0t,3p0t,s\cit,ies Project.shp |[ Set file ]

shapeFile {input) |d:\h0t,3p0t,s\main rivers.shp |[ set file ]

Coordinate file {output) h::\hritz\capri\gui\NutsII.zip |
Id string NURGCDLZ % | Name string |[NURGCDLZ + | Scaling for coordinates |1 Fill up mask for ids |00000000
Id string |NAME + | Name string | NAME + | Scaling for coordinates |1 Fill up mask for ids
Id string |IMNT_MAME “ | Name string | INT_MAME * | Scaling for coordinates |1 Fill up mask for ids
WU imii miiiuooo o =
NUT30 ATOOO000OD 1
Center 4511506.3703 2
the geom POINT (5235807.800088232 52482594.1633599193) O
NANE Murmansk O
COUNTRY Russia 0O
POPULATICON 463000 1
CALPITAL N 1
the geowm MULTILINESTRING (5847750 3741850, 5847750 3742050, 5847650 3742150, 5847650 3742550, 5847550 3742750, 584775
I 1 1
W30 _ID 1456942 Z
PFAF3TETTE 1.0 3
MATNDRAIN 5000 4
INT NAME Oka, Volga 4
WINDOW 2013 5
MAIN PER W ¥ 5
CBJECTID 1 & [%
SHAPE Leng 37108547.47957 7
2

4 *

[ Get fields from cooFile ] [ Start coordinate generation ]

Once, that is done, the fields from the shapefiles used for keys and the long texts can be
chosen, and some other settings. The interface will assume treat line strings as river, points as

cities and polygons as regions.

The utility assumes that all shapefiles are in the same coordinate system and will simply store
the coordinates one to one (applying where set a scaling factor) in the internal format used by
GGIG.

Analysis differences in GAMS based data using GGIG

Background

In result analysis such as when comparing scenarios, but also when comparing different
releases of data sets against each other, one frequently wants to see only those values with
larger changes. When working with values generated by GAMS, one has different ways to

proceed.

If the two data sets to compare are comprised in GDX files, one can use the GDXDIFF utility
from GAMS. The dis-advantage is that GDXDIFF does not have information about the
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logical structure of the data or its content, such that it might be cumbersome to filter our large

absolute or relative changes which matter.

The other extreme is to write a GAMS program which uses rules about the importance of data
items to concentrate on changes which matter. In the CAPRI-RD project, to give an example,
outlier statistics for many time series for EU Member States were calculated, leading to
thousands of potentially “suspicious” values. It is clearly impossible to check manually each
and every case, so that algorithms have to deal with the majority of the cases. The expensive
manual checks have to concentrate on the items which are deemed important. Hence, by using
e.g. national and EU crop shares, animal stocking densities and shares on sectoral revenues, a
matrix of importance was constructed which assign a numeric indicator to each time series. A
combination of that importance metric for a time series and its outlier statistics combined with

a threshold delivers then the potential outliers to compare manually.

The following will describe a third way to proceed based on the in-built functionalities of the

exploitation tools.

Comparing two data sets in GGIG, example from CAPRI

Generally, each task in CAPRI also allows viewing its results and selecting “Scenarios”. The
example below show the task “Build regional time series”. On the disk, several versions
where located, and these can be compared as if they were scenario. If one e.g. wants to
compare the current version against the trunk or an earlier release, one can rename the current
one .e.g. to ““... current.gdx” and then use “update” or “update to revision” to download the

version to compare to from the server.

There are now different way how to proceed.
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GGIG as GDXDIFF

One can mimic the behavior of GDXDIFF by using as the view “No table”

That allows scrolling through any cell, but requires familiarity with the codes and the
structure of the data set one analyzes. One might end up with a view as below ... the first to

do is to pivot.

12/ No table [0]
Region vear |
A== ~ [ res e s =

) 1984

¥, BIOE BI0D SWHE DWHE 0ATS OCER RAPE SUNF

rven ‘mm

SWHE
DWHE
RYEM
BARL
oaTs
MAIZ
OCER
RAPE
SUNF
SovA
oo
omp
NURS
FLow
ocro
HECR
MAIF
ROOF
OFAR
GRAE
GRAT
PARL
ouv
PULS
POTA
SuGB
TET
ToBA
Toma
ovie
APPL
OFRU
amr
TAGR
TABO
Wi

Imagine you want to check acreages across the regions. A good way to proceed is to put the

regions in the rows and the years in the columns as shown below.

Wolfgang Britz, Version October 2014 128



GGIG Graphical Interface Generator — User Guide

-
| £| Transpesing and Mergin, u

| [ Table control area

Animation i
Box (1) 250
Product(250)

Box (2) 2

wversions(2)

Box (3) 205
Activity(205)

lapie area

0] Table column groups

26| Table columns

years(26)
0 387
Table row groups Table rows Table cells area
Region(387)

e

Next, one uses the option dialogue to configure the view such that e.g. percentage differences

against the old version are displayed:

M

[ Tahoma - (12 .plam =
Fraction digits and decimal separator (2 = | [, =
Separator between merged data dimensions |

Column width | 1405  Row width | 140|%

[ Hide empty rows || Hide empty columns

Cut offlimit to determine empty cells ofs

Use default pivoting for tables  [7] Show histogram  [7] Use dassification colors for tables

Show only selected items = Lang texts only -
Comparison output 'Values and percentage difference ]
Comparison threshold to hide values =

Data dimensions used for comparisons

Element used for comparisons versions i -

RES_TIME_SERIES
RE5_TIME_SERIES151111

[ define colors. | [ define statistes | [ storesettings | [ load settings |

That produces a view as seen below ... but it is clearly not inviting to scroll now through

about thirty years and almost 400 regions.

12 No table [0]
Q ‘ Product versions Activity ‘PEVEHEQE diff. to ‘
= RS e o
= % 1084 1085 1086 1987 1088 1089 1990 1901 1992 1993 1994
-]
=
—— — p— o = . P e e p—
= = pree] = g e oo o e P
e s " o " - e i i oot e
= = = = = = = = = =
—— o s S - .
= = e e =
— — — o o571 st oo s o p—
e pred] e i i v e pric] s e
— — o — — P P — — — -
== o e g = v e = = e
e o o s - o S S . S P -
= = = ey = = = ) = =
e o = = o o — S —
20 = 2= 2 = = 22 = = =
— — o i — p— s — — — — !
o o e = e Pt pre = g
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Here, three combined options in the dialogue can help:
(1) Use hide empty and empty columns to throw out missing values or hidden cells.

(2) Use a (approximate) cut-off for the value to show, e.g. start only with acreage > 1000 [
1000 ha]

(3) Hide cells where the difference is below a threshold, e.g. 1%

| 2| Customize view - =5

Tahoma == .pla\n =l

Fraction digits and decimal separator (2w | [, = |
Separator between merged data dimensions | w |
Column width | 1405  Row width | 1405
Hide empty rows [/] Hide empty columns
Cut offlimit to determine empty cells 1000,00 %

Use default pivoting for tables  [7] Show histegram  [7] Use dassification colors for tables

Shaw only selected items - .Lang texts only =
Comparison output Values and percentage difference = |
Comparison threshold to hide values 1

Region
Activity

Data dimensions used for comparisons Product
years
versions

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

That delivers a much more usable view at important changes:

No table [0] =
| Prodet wzons ce Percentage &fF. &2 ™ -
) ; BEAE
AAAAA RES_TIVE_SERIES e e st i e
= ¥ 1084 1985 1986 1987 1988 1989 ‘xm 1991 1992 1993 1994 1995 ‘
¥
0000000 240891
e
5000000 200883 729 189856 201236 686.57 133884 297 15.56
ey o Lasse - e Eyey s 14
TR000000 502558 4695.08 460089 50003 482048 wese1  ar70e sas03s 4467.07 2747
L e amwsas o P e 300% 2560
000000 137560 121349 119063 81987
L2 20
w000 | umeer 2 235 808,75 79432 998.5¢ 208067 207156 34 994. 2076.
waom o ~ wos omwm ~ =
000000 081.65 39.00 029.34
P
1000000 6820 28932
86000000 06.14
225% .
R0000000 2301 23325 212215 144626 23642 239237
156 s 25 pr=e 2% =
TR
ey 1292.09 59 19915 109553 95309 35.38 s,
s s x, sae i P =
FR200000 252 asze2  maer  ame3s neesr a3 u0m e 2 8 70
5 25 o~ o~
RS00000 9832 1814 86951 #9650
246 2805 261% ™
R600000
TR700000 05

An interesting option here is to use the “GTAP” difference which is defined as
m=[log(x) —log(y)]abs(x—y)

The first term looks at relative differences which are weighted with absolute ones.

Using the table definitions

For those not familiar with the codes, it might be easier to work with the pre-defined tables.
As those tables are not always constructed e.g. to be used with time series, it might be

required to pivot them as well.
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Comparing two GDX files with GGIG

L CAPRI tebric\coprigom I

GGIG also comprises a GDX viewer:

9

GDX Viewer
CSV to GDX

File GUI Settings Help
(A T

Start Command prompt

Start equation and variable viewer

Build HTML documentation

SVN update

F Use "t:\britz\capri\gams\util\cleanUpGamsDir.bat’ to clean up source directory
~) Find No of fts in Nuts2

) Define fts from FSS

Into which several GDX files can be loaded and compared as discussed above.

Index
Batch execution 103
Clipboard export 32
Column and row selection 24
Drop-down boxes for selections 24
Equation and variable viewer 117
Export to file 32
Flow maps 54
GDX viewer 123
Generate GAMS documentation 110
Generating coordinate files 125
Graphics 38

Bar charts 42

Box and whisker charts 47

Clipboard export 42
Cummulative distribution 49
Deviation renderer 50
Export to file 41
Histograms 48
Line and point charts 43
Markov charts 53
Pie charts 45
Spider plots 46

Histogram 30

legend
continuous linear scaling 67

continuous logarithmic scaling bar 68
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s|Regn  yersoms Item [Fide <=5, Percentage . to
L —— e T [ e ————— ]
SET < [ res v seriEs | Hectares o herd sz 1000 o he] o) e
= % 1084 1985 1986 1987 1988 1989 1990 1991 1002 1993 194
¥
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s26% 224% 1.59%
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Fodder activities 927560
E1=
Set aside and fallow 356038
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Machine learning 89 Title 69
Maps Updating the map 75
Classification Zoom in 69
Area weighted classification 60 Zoomout 70
Classification method 60 Zooming 69
Color table 63 Menubar
Equal interval 61 File menu 103
Excluding zeros from classification 60 Settings menu 103
Manual classification 62 Utilities and GUI menu 103
Mean standard dev 62 Meta data 100
Natural breaks 61 Numeric filter 73
Nested mean 62 Pie chart maps 56
Quantile 61 Pivoting 26
Clipboard export 69 Predefined selection groups 26
Drag 70 Scenario editor 99
File export 69 Select scenarios 21
Frequency diagram in map 63 Set up
Full extent 70 Exploitation tools 17
Getting data for specific polygons 70 GAMS.EXE 11
Highlighting specific regions in the map 72 SVN 12
Histogram window 58 Work directory 11
Info pointer 70 Setup 11
Info pointer and window 70 Result directory 11
Legend 67 Starting GAMS 18
Regional labels in map 75 Tables
Rivers and cities 76 Drill down 32
Shrinking polygons according to UAA share Filtering 33
59

Outlier detection 36
Store settings 77
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Sorting 33 Hiding empty columns or rows 29
Statistics 34 Histogram window 29

View options 28 Number formatting and rounding 28
Comparison output 29 Percentage differences 29
Cut off limit to determine empty cells 29 View Selection 23
Fonts 28 View type selection (tables, graphs, maps) 26
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