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Background

The use of the CAPRI modelling system is increasing, and the user group becomes more diversified.
Whereas in the first years, almost all users had directly contributed to model development and were
familiar with the underlying GAMS code, more and more users now get to know about the system during
training sessions, and have only a limited knowledge of GAMS and the CAPRI GAMS code. Already a
few years back, a Graphical User Interface (GUI) was developed in order to supports users to apply
CAPRI for simulations and exploit results. For reasons laid down further in a short chapter, this GUI
needs was now revised in major parts. The paper both explains the usage of the new GUI as well the
underlying software concept. It is structured as follows. The first chapter gives a short overview over the

different work steps necessary to finally allow simulations with CAPRI.

The new GUI is as the old one realized in Java. The small technical background paper "Refactoring of the

CAPRI GUI and integration of new functionalities” informs about the underlying software design.



Initialization

Logging in

The first step when the CAPRI GUI is opened for the first time is to set the user name and level. This is
done by selecting the user menu from the menu bar. As long as no user name is entered, the user cannot
change its type and will only have exploitation rights. The user type “runner” has additionally the right to
run scenarios. A user of type “administrator” can perform all operations, including generation of a new

data base and calibration of the modelling system. In order to access the user settings, choose

I CAPRI [T:\britz\CAPRI\gams]

wo from the menu bar.

Cpkion

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

User ni\\%e |Wnlfgang Britz |

Uset Tyvpe |administratnr L' |

The user and user types can also be seen in the bottom panel of the GUI:

Choosing a initialization file

Some users require to have several CAPRI versions installed in parallel. In order to ease the task, the user
can call the GUI with a specific ini-file by defining the ini-file in the batch command file calling the GUI.
Alternatively, the ini file can be changed via the options menu. Each ini-file may then point to different

directories, according to the settings discussed in the following.
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B Choose the ini file to load

Ziemr i GAMSDOC
verwerdete | A CAPRLING

CAPRI[t:\britz\caprilgams] =y
File EEOGER Utilities  Help =
et
9

d . | | e ]
N Cat ot hr o o [Coeom

Remove task specific settings

) Generate baseline |

Linking the GUI to the local CAPRI installation

Next, the GUI needs to know where your CAPRI system is installed.

Option

User Settings |CF\F‘RI System “5“Ettlﬂng.-5“‘ GAMS | SYN | Other options

CAPRI mode! files directary tiibriczicaprilgans

titbritc 1t
Result Directory \britzicaprijresults

Restart Directory

Data Files Directory

Default palicy file (baseline)

Default palicy File {expost)

t:\britz\caprilrestart

titbritz)caprildat

MTR_RD

apanana

AGEND ‘

[[]Rename ‘capmod.Ist’ ekc. by ‘task+settings.lst'

The “CAPRI model files directory” points to the location of the GAMS sources for CAPRI whereas the
“Result directory” points to the location where results from CAPRI tasks will be read from and written
from; and accordingly for “Restart” and “Data Files” directories. Changing these settings allows switching
between different installations for advanced users, e.g. when different branches from the CAPRI software

versioning system are installed.

GAMS settings

In order to generate results, a GAMS installation and license are required. The relevant settings are found
on the “GAMS” tab:

11



Option
Option

User Settings | CAPRI System Settings 5 SWM | Other options

Bl e BT 25 D: GAMS23 . 5% gams.exe E
GAMS scratch Directory dihserdir E
GAMS Options pw=200 maxProcDir=255

Mumber of processors used in GAMS Get the number of processars ... g *

COptions Capri

The “Path to Gams.exe” points to the actual GAMS engine to use. Currently, versions 22.8 and higher are
supported. It is recommended to use GAMS 23.3 and above to benefit from calling CONOPT in memory.
The button “get the number of processors ...” will retrieve the number of available processors in the

computer.

The “Scratch Directory” will be passed to GAMS and determines where GAMS stores temporary files. A

directory on a local disk (not one on a file server) should be chosen.
The “GAMS options” field allows the user to send its own settings to GAMS, e.g. as shown above, the
page width used in GAMS listings and the number of maximal process dirs generates by GAMs.

SVN settings

CAPRI is hosted on the SVN software versioning system (see e.g.

http://en.wikipedia.org/wiki/Apache_Subversion) which ensures that CAPRI users and developers can

operate smoothly in a distributed network. For developers who need to upload changes made to CAPRI

code to the server (a process called “commit”), TortoiseSVN (http://tortoisesvn.tigris.org/) is the

recommended tool. TortoiseSVN is integrated nicely into windows, but it might take a while until the

logic behind the SVN operations is fully understood by a novice user.

For users which do not contribute to the code basis of CAPRI or use TortoiseSVN in other contexts,
installing and learning to master TortoiseSVN as an additional tool is an unnecessary burden. Therefore,
the client based SVN basic operations which allow a user to keep its local copy synchronized with the
server are now embedded in the java code of the GUI. For those who only need read-only access to the

CAPRI server repository, an installation of TortoiseSVN is no longer necessary.

12
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The changes necessary in the GUI can be summarized as follows. Firstly, new SVN related entries in the
initialisation file can be edited by the user. And secondly, a new dialogue allows starting an update. The

following sections give a quick overview over the new functionalities.

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 under

B capri [t:Abritz\caprilgams]

File E!ﬁ Utilities Help

Edit settings

Loalsettings from ini file
1 Save current settings to ini file

.| Remove task specific settings |n the SVN tab

“Settings / Edit Settings”
The SVN user id
The SVN password
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 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.

13



1ild database Base year

=nerate baseline Simulation year

In scenario

wploit g
Cption
User Sattings | CAPRI System Settings |} SVN'| Other options
s usr i ‘ |—
selection
S password senese
Jwnscale |
S URL for results | .agp.uni-barn ‘
iploit scen Save in capri.ni

Scenario 5 [

show results show meta data

N

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:

ption

| User Settings | CAPRI System Settings | GaMS | S¥M | Other options

Swhl user id ‘unu-n ‘
SWM password [snnese ‘
SWh URL For Gams ‘https:f,isvnl .agp uni-bonn.defsvnfaldftrunk/gams ‘
SN LRL For resuits [https: fsvnt .agp uni-bonn. defsvnjoldtrunkfresuts |
SWh URL For restart ‘https:f,isvnl .agp uni-bonn.de/svnfaldftrunk/restart ‘
SWN LRL for data [hittps: fsvnt .agp uni-bonn.defsvn/oldtrunk/dat |

% [ Sawe in T:\britz}CAPRIYGUL capr ini ]

Performing an update

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

pritz\caprilgams]

I s¥nupdate [
Gen k ate GUI geometry from shapefile

“Utilities / SVN update” " et table definitions . An update 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.

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:
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S¥N settings %

| S

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

reporting area:

Update for t:\britzicapritoui completed at revision 5310

Files/sub-direstories updaced : ti\britsicaprijresults I

Update for t:ibritzicaprijresults completed at revision 5310

Update for t:\britzicapriidat completed at revision 5310
skipped tihbritzieapriirestarth fersh fere FR.gdx

Files/sub-directories updated : t:\britzicaprilrestartifert
Sikipped ti\britzieapriirestart) inputsiLAB_EXPTVAL.GDX

Files/sub-directories updated : t:ibritzicaprijrestarc)inpucs
Files/sub-directories updated : t:\britzicaprijrestart

Z files were skipped (probshle conflicts)
Update for t:\britzicapritrestart completed at revision 5310

Update for t:\britzicapritgaws 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:
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S¥M settings

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 CAPRI.INI file.
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[File Options Versioncontrol Hep
Mok Soltdls o [] Use kable definitions from :null  [] Sort code lists  [] Show dialog ta link GDX dimensions to sets
@ Exploit gdx files List of tables loaded from GDX file(s)

1) Ry e e

Load gd file Load selected tables(s)

CAPRI GUI ¥ersion 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.

Option

User Settings | CAPRI System Settings | sy | Other options|

. d:4 TSChe ltenhamz 010} results)|
Result Directory

[[] rename ‘capmod.lst' etc, by 'task+settings.lst'

I

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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File Options Version control

Help

s

work step selection
© Run scenario

O Enploit gdx files

Task selection

() Exploit scenario results

Task properties for : exploit scenario results
Base year

Simulation year

Countries

nal break down

Scenario 1
Scenario 2
Scenario 3
Scenario 4

Scenario 5

2004
2020 ~
Euozz ~
EU02s |
EUDIS

Eunio b |
EuDI2

BUR

weA

BL (Belgium & Luxembourg)

K (Denmark)

DE (Germany)

. v
[Countries v
\ =
[ =
\ =
\ &
\ =

show results show meta data

|~

CAPRI GUI Yersion 2.0/, March 2009 [Ini file : capri.ini

User name :

User type : exploiter

|
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Getting help

APRI[T:\britzACAPRI\gams]

File Options %
work step sel  Orthe Help =pare

Open content of Online Help via CAPRT web page

@ Builddatal g0, Gur dacument on CAPRI web page

Open CAPRI documentation on the web
Open CAPRI web page

O Run simul; _Send mail to CAPRI user list

|| Last year

) Generate |

The “Help menu” allows opening the online help system, which can be invoked by pressing “F1”. A copy
of the content is also stored on the CAPRI web page and can be accessed via the second menu item.

“Open GUI document on CAPRI web page” will open the current document.
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Basic layout of the GUI

The GUI is generally structured as seen below. The left upper hand panel allows the selection of the
different CAPRI work steps. The left lower hand panel lists the tasks belonging to the work steps. In both
cases, only one selection is allowed. The right hand side offers controls depending on the properties of the
task. There are buttons allowing starting the task, and typically a window which collects information at

runtime. The footer lists the user name and type, and comprises a progress bar.
For tasks linked to a GAMS program, the buttons as shown below will be active:

“compile GAMS”: starts the GAMS compiler, but does not execute the program. A listing file

will be generated. Used to test if a program compiles without errors.

“run GAMS?”: tries to execute the GAMS program. A listing file will be generated where possible

compilation or run-time errors are reported.

“stop GAMS”: sends a “signal interrupt” to the GAMS engine. It may take a while until GAMS

reacts and stops with an error message after running its finalization routines.
“show results”: loads the results form the task in the CAPRI exploitation tools

“show meta data”: loads the meta data for the results from the task in the CAPRI exploitation

tools.

Note: for exploiters, the three buttons referring to GAMS will not be visible. The same holds for

runners and the work steps “Build data base” and “Generate baseline”.

20



Graph: Basic layout of the GUI

Work step selection
O Biild database

() Generate baseline

@ Run scenario

© Collect meta information

() Batch execution

(O Generate GAMS documentation

© Exploit gdx files

Task selection

O Define scenario

@ Run scenario

© Downscale scenario results

O Exploit scenario results

Task properties for :

Base year

Simulation year

Countries

Regional break down
Number of iterations

Scenario definition file
Market models

[ Global market model
Reporting

Aggregates for actitivities and commaodities

Multi-functionality indicators

2004 ]
[2020 W ~
k) -~
DE (Germany) =
EL (Greece)
E: (iDa\rv) @
NUTS 2 ~
[s0 Bl
[TsTCaL1LGMS =l

[ Young animal market model

Environmental indicators

[ Iteration tracking

[ ife-cycle assessment fr energy

compile GAMS || runGAMS |[ showresults || show meta data

<

CAPRI GUI Version 3.0, August 2010

I file : capri.ini User name : Wolfgang Britz User type : administrater

I
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The different work steps

Each work step may comprise different tasks. No task will require starting more than one GAMS program,
but some tasks will start the very same GAMS program with different settings. Some tasks will not start
GAMS, but other tools inside the GUI.

The different work steps are shown in a panel in the lower left corner of the GUI, and are presented by so-

called radio-buttons, which means, that only one button can be selected at any time.
Graph: the work step panel

Work step selection

() Build database

) Generate baseline

() Run simulation

() Collect meta information

() Batch execution

() Generate GAMS documentation

(%) Enploit gdx files

Each work step may comprise several tasks, which are shown in the second panel, below the work step
panel. The content of the panel hence changes when the user selects a different work step. Again, the

different task panels comprise radio buttons for selections purposes.

Build database

Graph: the task panel for “build database”

Task selection

(%) Prepare national database

(3 Finish national database

() Build regional database, time series
() Build regional database

() Build global database

() Build HSMU database
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Building up the data base is the logical starting point in sequences of work steps. A new data base for the

model needs to be constructed either after updates of the underlying statistical raw data, or after

methodological changes in the code affecting content and structure of the data base. Controlling, if the

different tasks necessary, when updating the model yielded satisfactory results, is a time demanding task

which requires in-depth knowledge about the quality of the different in-going data and the logical relations

between the different elements of the data base. Users interested in ex-ante policy analysis are usually

better off by taking the data base as given, and consequently, the work step is disabled for users which

have no “administrator” status.

The work step consists of six different tasks:

1.

Prepare national data base: Generation of complete and consistent time series at national level,
mainly based on Eurostat data (CoCO, from Complete & Consistent). CoCo runs per Member
State simultaneously for all years, if data from other Member States are used to derive fallbacks as
an? EU average, only the raw statistical data are used. The user can only choose which countries

to run, and which years to cover.

Finish national data base: Completion of the CoCo data by time series on consumer prices and
certain feeding stuffs. In both cases, it turned out that only the complete and consistent time series
for all Member States from 1. provide a good basis for that step. The step is hence run
simultaneously for all Member States and years, based on the results of the CoCo task. Here, only

the years to cover can be chosen by the user.

Build regional data base, time series, Generation of time series at regional level (CAPREG). The
treatment of years in CAPREG is not identical. For all years, activity levels, output coefficients
and input coefficients (excluding feed inputs) are generated. However, only for the base period, a
three year weighted average around the chosen base year, feed input coefficients are estimated and
the supply models are calibrated based on techniques borrowed from Positive Mathematical
Programming. The user can hence choose for which Member States to run CAPREG, for which

years and for which base year. Equally, the farm type module may be switched on or off.

Build regional data base (CAPREG). Currently the same as three, only that the base year data

will be loaded instead of time series.

Build global data base (GLOBAL): Building up the international data base. The step includes
aggregation of Supply Utilization Accounts and bilateral trade flow matrices from FAO to the
product and country definitions of CAPRI, aggregation of the supply and demand elasticities from
the World Food Model to the product and country, estimation of bi-lateral transport costs and

conversion of the FAPRI baseline to the product and regional aggregation of CAPRI.
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6. Build HSMU data base (CAPDIS_GRID): spatial downscaling of regional results for the base

year to 1x1 km grid cells.

The underlying methodology for the different work steps is described in detail in the CAPRI model
documentation. The sequence of the tasks as described above follows the work flows. It should be
mentioned that certain preparatory steps, as downloading updated data from EuroStat, and converting
these data into GAMS tables read by CoCo and CAPREG are no yet integrated in the GUI.

The actual controls available will depend on task. Please use the “F1” button to open the online help to get

detailed information on settings for the tasks.
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The work step “Generate baseline

Graph: the task panel for “Generate baseline”

Task selection

(%) Generate expost results
(") Generate policy shifts

{:} Generate trend projection
(" Baseline calibration

(") HSMU baseline

For manifold reasons discussed in methodological papers, economic models as CAPRI are not suited for
projections, but as tools for counterfactual analysis against an existing comparison point or an existing set
of ex-ante time series. The point in time or these time series are called “base line” or “reference run”.
CAPRI “runners” which use the model for ex-ante policy simulation do not need to construct their own
baseline, but are typically better off by sticking to the baseline provided on a yearly basis along with the
latest version of the GAMS code, data base and software. Accordingly, the step and the included tasks are
only for user type “administrator”. According to current planning, the baseline will be updated in close co-
operation with DG-AGRI twice a year in early summer and early winter, following the release of a new

“medium term market outlook” by DG-AGRI.

The CAPRI baseline is a mix of trends, expert knowledge and automated checks for logical consistency,

and is constructed by a sequences of tasks:

1. Generation of ex-post results. Albeit not strictly necessary for the base line, the ex —post results
often prove quite helpful when analysing the reference run. The ex-post results are model run for
the base at base year policy and other exogenous parameters, inflated to the chosen simulation

year.

2. Generation of policy shifts. In order to capture in the later trend projection the effect of policy
changes between the base and the simulation year, so-called policy shifts are calculated by
applying the ex-ante policy to the state-of-world (technical progress, management practises,
population numbers, per capita income, consumption patterns etc.) in the base year. The policy

shifts are defined as the relative changes against the base year of implementing the ex-ante policy.

3. Generation of the trend projection. The trend projection task is rather time consuming, and may

run several days when the farm types are included. It consists of several sub-tasks. Firstly,
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independent trend lines for many different variables and all regions are estimated, and for each of
these trends lines, statistics as R2, variance of the error terms etc. are calculated. These results,
together with the base period data and the policy shifts, are used to define so-called supports, i.e.
the most probable values for the final projection. These sub-tasks are relatively fast. The final
consistency sub-task is broken down in two iterations. In the first iteration, only the Member
States consistency problems are solved. For the different projection years, the problem will look
for minimal deviation from the supports — which may be interpreted as a priori information in a
Bayesian interpretation — such that different necessary logical relations between the data are not
violated — the data information in a Bayesian estimator. These relations define e.g. production as
the product of yield and activity level or force close market balances. The details can be found in
the methodological documentation. Once that step is done, the Member states are added up to the
EU level, and new support are defined which take given expert projection into account, currently
mainly a baseline provided by DG-AGRI. In the second round, the Member State problems are
solved again, and then, problems for all NUTS Il regions in each Member State, and, for all farm

types inside of each NUTS Il region.

Baseline calibration. In the final task, the results from the trend projection serve as the major

input to generate the baseline.

26



The task run simulation

Graph: the task panel for “Run Simulation”

Task selection

(%) Define scenario

() Run simulation

(") Downscale simulation results

(" Exploit scenario results
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Define scenario task

APRI [D:\T520089\gams]

File Options Help

work step selection Scenario description

() Build database Enter scenatio name
() Generate baseline UTO Harbinson with Bio-Fuels. T
(& Run simulation Enter scenario description

() Collect meta information

O Batch execution Scenario elements

() Generate GAMS documentation

Define basis scenario file
© Exploit gdx files

| Seenario categories
Task selection (=) Biofuels

>

(-3 Premiums

@ Define scenario e wro Py

) Run simulation

(O Downscale simulation results

() Exploit scenatio results

£

Store scenario

CAPRI GUI Version 2.0, March 2009 |User name : Wolfgang Britz |user type : Administrator [

Choosing the task 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.

2. A bottom pane where the user can define the base scenario to start with (currently in the trunk
“MTDSTD.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.
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Scenario elements.

o:ir:
Define basis scenario file

[ scenario categories oD &0 Hd UEs el -

=0 Bofuels

e bifD0E2

& & e PSDPAY_T: premium schemes (see policy\policy Sets.gms) as DFGRCU

2.6 Couina .2006 rom 2006 ouwards
i o eps set to zero
B i 11-coeT;
BB ccrriv, v, ") "Coupling degree for each payment and member state”
BELODDO0D DXODGODG DEDOODOD ELODOOOO ES000000 FROGODGD IRODO0ND
DEGRCT .z00s eps  eps eps =ps 25 eps
DPPULE .2008 100 100 100 100 100 100 a0y
DPDUEETR  .2006 eps  eps eps =ps eps eps eps
DPDUKEES  .Z006 100 100 100 100 100 100 100
DPPART .2008 100 100 100 100 100 100 100
DPSTLL 2006 eps  eps eps =ps eps eps eps
DPPARL_fa .2006 eps eps eps =p= eps eps eps
RS COM 2006 eps  eps eps 100 100 100 eps
DEBULF .z00s eps 75 eps =ps eps eps eps
pPpCOW .2008 eps  eps eps ps eps eps eps
DPSHOH 2006 eps 50 eps =ps 50 50 eps
DPEXTENS  .2006 eps  eps eps eps eps eps eps
DPPOTA .2008 0 60 60 60 60 60 60
DENE_SHGH 2006 eps  eps eps =ps eps eps eps
DENE_DCOW 2006 eps  eps eps ps eps eps eps
DPNE_MEAT 2006 eps  eps eps =ps eps eps eps
DPSL_ADST 2006 100 eps eps eps 40 40 eps
DPSL_CALY 2008 00 eps eps =ps 100 100 eps
DPNATHILK 2006 100 100 100 100 100 100 100
DPENERCEP 2006 100 1m0 100 1m0 100 100 100
--- 865/2004, 7.5.2004: wenigsten 60% der 2000-2002 geleisteten Zahlungen als Betrishspraemie 4
[_store scenario_| [ save changes ] [ 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”.

Run simulation task

At the core of CAPRI stands its simulation engine, which iteratively links different types of economic

models: aggregate programming models at regional or farm type level, with an explicit representation of

agricultural production technology, aggregated versions of these models at Member States model linked

together to derive market clearing prices for young animals, and finally, a global spatial multi-commodity

model for main agricultural products and selected secondary processed products.

Differences in results between simulations may be rooted in three different blocks:

1. Differences in the in-going base year data and baseline. CAPRI allows several base years and

calibration points to co-exist, and users may choose the base and baseline year.

2. Difference in what economic models are linked together and in the regionalisation level as the

user may switch the market modules on or off, may run the model at Member State NUTS Il and

farm type level or in comparative static or recursive dynamic mode.

3. And finally, the most common, differences in the exogenous assumptions including the policy

definition.
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Graph: The interface for the task “run simulation”

Task propetties for : run simulation

Base year 2002 ~
Simulation year 2013 L
BL (Belgiun & Luxembourg) ~
Member States DK {Denmark)
DE {Germany) e
Regional Break down Member States w
Number of iterations 15 v
scenatio file name 01GWPBUR.GMS v
[[] Global market model [] Young animal market model
Aggregates for actitivities and commodities Environmental indicators
[[] Life-cycle assessment for energy [] Multi-functionality indicators

The following discussed the settings:

Base year: determines the three year average underlying the regional (see Build regional data
base) and global data base (see Build regional data base) and the trends (see Generate trend

projection).
Simulation year: the year for which results are generated and trends are loaded.

Member States: if the global market model is switched off, the user may run a simulation for
selected Member States, only.

Regional break down: the level of regional dis-aggregation in the supply part. It is not longer

recommended to use the “Member State” level for production runs.

Number of iterations: with market models switched on, CAPRI sequentially calibrates the market
models to supply model results which are solved at prices from the market models. Usually,

fifteen iterations are recommended.

Scenario file name: the GAMS file which comprises the settings for policy and further exogenous
variables for a simulation. The files are stored in “gams\pol_input” and must be valid GAMS

code. Use a text editor as e.g. the GAMS GUI to manipulate the files and generate new ones.

Global market model: Switch the spatial global market model for agricultural products on and off.
If switched off, output prices will be fixed to the baseline results. If switched on, the supply model
will work with prices provided by the global market model, and the global market model will be

iteratively calibrated to the results of the supply models aggregated to Member State level.
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Young animal market model: switch endogenous prices and market clearing for young animals
on and off.

The last four settings relate to post model reporting. Currently, the reporting part is still embedded
in the GAMS code and cannot be started separately. That means that the full runs needs to be

repeated if results from one of the reports are needed later.
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The task: Exploit scenario results

The task allows loading simultaneously results from different scenarios into the exploitation tools.

Graph: The interface in "exploit scenario result” mode

Task properties for : exploit scenario results

Base year

Simulation year

Member States

Regional Break down
Scenario 1
Scenario 2
Scenario 3
Scenario 4

Scenario 5

2002

2013

BL {Belgium & Luxembourg)
D (Denmark)
DE (Germany’)

Member States

[ | (1) (||

show results

][ show meta data
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The task: Collect meta information

The task scans the GDX files from the different tasks and collects Meta information (user, date of
execution etc.) from there and shows it in a table. Besides the result directory stored in the settings, the
task performs a “passive crawl” such that it will collect information on all files in the result directory
which could technically be generated by the tasks. Settings as base year or simulation year in the interface
are not taken into account. The processing depends on availability of the META symbol in the GDX file.
Using the new GUI with files based on older version of CAPRI could lead to situations where files are not

included in the reporting system.
The following information is provided:

Member State: the Member State for which Meta information is provided. Depending on the
task, the program may have run for that Member State separately (e.g. CAPREG) or along with
other Member States (e.g. CAPMOD)

Work step: the task run as reported in the GDX file.

#: logical order of the work steps. Steps with a higher order build on results of steps with a lower
one. Consequently, results from steps with a higher order should be younger then those from steps

with a lower order.
Item: the different types of Meta data provided.
Content: actual Meta data for the item.

File name and SVN status: the GDX file from which the meta information is loaded, plus
information about its status in the SVN versioning system. “Modified” means that the file in the
local copy was modified since the last update and was not committed afterward. “Out of date”
means that a newer version is available on the server. “Conflicting” means that an updated version
of the file is available to the local copy, but that the file was modified. “Not under version

control” means that the file is not handled by the version system.

It allows checking the internal consistency, i.e. if results entering certain work steps are outdated. In that

case, the line with the date stamp is shown in red.

The scroll down boxes above the table can be used to select in the table. The first entry (.*) selects all

items. Clicking on the table columns allows sorting.
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Graph: Table with meta information

Meta data information

A=
PREPARE NATIONAL DATABASE —| 0 — | TITLE GF DATA SET Prepare national database COCD1 coco_output_tmp.gds ; Normal
BUILD REGIONAL DATABASE % | |1+ | DATE OF WERSION | 2008-05-28 18:09:34 | res_0z.gdx : Modified
WorkStep # Ttem Content File: name and SYM status
|BASELINE CALIERATION 4 [Baseline calibration MTRSTD lves_2_0213MTRSTD.gdx : Madified a

4 (Generate baseline res_2_021 3MTRSTD gdx ; Madified =
4 MTRSTD. res_2_0213MTRSTD.gdx : Modified
4 TION Walfgang Britz2 res_2_0213MTRSTD.gdx : Modified
4 2013 res_2_021 3MTRSTD gdx ; Madified
4 2008-09-26 15:53:45 res_2_0213MTRSTD.gdx : Modified
4 2002 res_2_0213MTRSTD.gdx : Modified
7] 2013 lres_2_0213MTRSTD gdx : Modiied
4 REC_DYN OFF MARKET_M OFF YAMI_M OFF res_2_0213MTRSTD.gdx : Modified
4 [MEMBER._STATES [EL DK DE EL ES FROIR IT NL AT PT FI SE UK CZ EE HULT LW PL ST 5K RO BG CY MT MO AL MK CS BAHRMOKO  res 2 0Z13MTRSTD.gdyx ! Modified
4 |LANGUAGE WITHIN THE DATA SET ENGLISH lres_2_0213MTRSTD gdx : Modiied
4 [NAME OF EXCHANGE FORMAT e res_2_0213MTRSTD gl : Modfied
4 [NAME OF OWNER ORGANISATION (CAPRI network. res_2_0213MTRSTD.gdx : Modified
4 |NAME OF ORIGINATOR CAPRI network. lres_2_0213MTRSTD gdx : Modiied
4 DESCRIPTION OF PROCESS STEP (Generats baselie, Baseline calbration res_2_0213MTRSTD. od : ModiFed
4 (GEOGRAPHIC COVERAGE BY NAME BL DK DE EL ES FR IR IT NL AT PT FI SE UK CZ EE HULT LW PL ST SK RO BG CY MT NO AL MK CS BAHRMOKO  res_2_0213MTRSTD.gdx : Modified
2 [TITLE OF DATA SET (Generate expost results EXPOST res_2_0202mrstd. gd : Normal
2 woRksTeER (Generate bascline res_2_0z0zmtrstd, gd: Normal
2 ERPOST res_2_0z0zmtrstd. gdx : Normal
2 |NAME OF PROCESSOR ORGANISATION  |Alexander Gocht Ives_2_0202merstd. qdx : Normal
2 TEMPORAL COVERAGE 2002 res_2_0202mtrstd, g : Normal
2 DATE OF VERSI( 2008-03-01 11:25:55 res_2_0z0zmtrstd. gdx : Normal
2 BASEVEAR 2002 [N Ives_2_0202merstd. qdx : Normal
2 SIMYEAS 2013 res_2_0202mtrstd, gd : Normal
2 [MODEL_SWITCHES REC_DYN ON MARKET M ON YANI_M ON res_2_0z0zmtrstd. gdx : Normal
3 ST Ives_2_0202merstd. qdx : Normal
2 res_2_0202mtrstd, gd : Normal
2 res_2_020zmtrstd. gdx : Normal
2 |NAME OF GWIER OR( CAPRI network. res_2_0z0zmerstd. gd : Normal
2 ‘NAME OF CRIGINATOR ORGANISATION  [CAPRI netwark. res_2_0202mtrstd, gd : Normal
2 [DESCRIPTION OF PROCESS STEP (Generate baseline, Generate expost results res_2_020zmtrstd. gdx : Normal
2 (GEOGRAPHIC COVERAGE BY NAME EL DK DE EL ES FROIR IT L AT PT FI SE UK CZ EE HULT LW PL ST SK RO BG CY MT MO AL MK CS BAHRMOKO  res_2_020Zmtrstd. g : Normal
|3 [TITLE OF DATA SET (Generate krend projection CAPTRD results_0213 .gdx : Madified
€] [DATE OF VERSION |2008-09-24 22:53:35 esults_0213.gdx : Modified
5 [TEMPORAL COVERAGE 1984 - 2030 results_0213.gdx : Modified
3 |LANGUAGE WITHIN THE DATA SET ENGLISH results_0213.gdx : Modiied
3 INAME OF EXCHANGE FORMAT 3 esls_0213.od : Modfied
5 (GEOGRAPHIC COVERAGE BY NAME [EL DK DE EL ES FRUIR IT NL AT PT FI SE UK CZ EE HULT LW PL ST SK RO BG CY MT MO AL MK CS BAHRMOKO  |results_0213.adx : Modfied
3 |NAME OF ORIGINATOR CAPRI network. results_0213.gdx : Modiied
3 INAME OF OWINER GRGANISATION (CAPRI network esls_0213.0d ; Modfied
3 INAME OF PROCESSOR ORGANISATION \Walfgang Britz results_0213.gdx : Modified

T [GFNFRATF TRFND PROTFETION 3 RFSCRIPTION OF PROCFSS STFP (oot hxseli. Generare Frend nrrisrfion el 191.0vke : Mictfiel &

< >
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Batch execution

Graph: Batch execution panel

Batch execution

Batch file to execute I::\hritz\iava\trunk\de\capri\task\testﬂatchUni.txt | 5et file
Directory for exp/ref files E\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

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

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

may queried at a later time.

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

unchanged result directories.
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The purpose of the batch execution facility is therefore at least twofold. On the one hand, it allows to set
up test suits for the CAPRI GAMS code 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. It is planned to add timer facilities to the batch execution so that
the GUI will start a suite of runs at a pre-scheduled time. Along with the planned 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.

For details on the batch execution facility see the technical document “Batch execution of CAPRI tasks”

to be found on the Capri web page under technical documents.

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.
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Task Generate GAMS documentation

Graph: Panel to steer GAMS documentation generation

GAMS documentation generation

Directory with input files f:\britz\capri.codeDocInput |
Directory for HTML documentation files Efibritz\capri\GAMSDoc || Setdirectory

t\britzicaprilcodeDocInputiBaseline_calibration. ref
t:\britzicapritcodeDocInput)Builld_global_database.ref
tibritzicaprilcodeDocInputiBuild_HSMU_datsbase ref

b2\ britzicapritcodeDocInput)Builld_regional_database.ref
tibritzicaprilcodeDocInputiFinish_national_database.ref
b2\ britzicapritcodeDocInputl Generate_expost_results.ref
tibritzicaprilcodeDocInputlGenerate_policy_shifts. ref
t:\britz\caprilcodeDocInputGenerate_trend_projection.ref
tbritzicaprilcodeDocInputiPrepare_national_datsbase.ref
t:\britz\caprilcodeDocInputhRun_sinmulation. 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:

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

into the documentation generator.
To choose the directory where the HTML files will be generated.

To select the tasks covered by the documentation generator.
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Exploitation of gdx-files

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.

Graph: Panel to GDX file exploitation

[ Loadgdfile ][ Load selectedtables(s) | [ Set XML table definition fle | [] Use table definitions from : tables.sml

List of tables loaded from GDX file{s)

T\britz4CAPRI results', Capreg\fert_out.gds

user input name type dims records long text
Fert_out patameter

user input

~ Fert_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
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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.

An example: loading data from the spatial downscaling

The option described here is introduced for completeness. The names of the file generated by the dis-
aggregation programs start with “XOBS_" followed with the two character code of the Member state, then
an underscore followed by the base year and the simulation year, and if applicable, the code for the
simulation which is identical to the name of the GAMS files used from “pol_input” which was used to run
the scenario.

CAPRI [T:\britz\CAPRI\gams _ [o]x|
File Options Help
work step selection List of tables loaded from GDX file(s)
() Build database
() Generate baseline
) Run simulation
() Collect meta information
(O Batch execution
© Generate GAMS documentation B Choose the gdx file 1o load 3
@ Exploit g files Suchenin: | Copls v 2 ES
3 |&] xdndc_PT_0202.cx |&] xobs_cz_0202.gdx |&] xobs_FI_t
byt |&] xdndc_PT_0213MTRSTD.gdx |&] xobs_Cz_0213MTRSTD.gdx |&] xobs_F1_s
orogote || &) sind_RO_0Z1IMTRSTD. gebe |3 xebs_DE_0202 g [ obs_FR_
Dokumente | ||] xdndc_SE_0202,qdx |&) xobs_DE_0213BI0F_D10E10.gdk  |&] xobs_FR |
- |&] xdndc_sE_0213MTRSTD.gdx |&] xobs_DE_0213BIOF_D2E2.gdx |&] xobs_HU_
[ |&8] sdndc_sI_0213MTRSTD. gdx obs_DE_DZ13MTRSTD, gdx |] xobs_HU_
Desktop |&] xdndc_sK_0213MTRSTD.gdx ad [#) wobs_R_{
|&] xdndc_UK_n202.9d cbs_DK_0213MTRSTD g |&] xobs_IR_
" |&] xdndc_UK_0213MTRSTD gl |&] xobs_EE_n20z.gdx |a] obs 1T 1
= |#] seabs _AT_0202.qdx |&] xabs_EE_0213MTRSTD.qdx | =obs_IT
Eigene Dateien | | & xobs_AT_0213MTRSTD.gdx |&] xobs_EL_0202.gdx |&] xobs LT
|@] xobs_B&_nz02.gdx |&] xobs_EL_0213MRSTD.gdx |&] xobs_LT_
1 |&] xobs_BG_0213MTRSTD. gdx |&] xobs_EL_0213MTRSTD. g |&] xobs LY.
% |&] xobs_BL_0202.gax |&] xobs_E3_0202.gdx |&] xobs_Ly._
Arbeitsplatz | ||i] xobs_BL_0213MTRSTD.gdx |&] xobs_E5_0213MTRSTD.gdx |&] xobs_pT_|
- < | >
: Dateiname: |xobs_Dk_Dz0z.gdx | [ Affnen ]
Netzwerkumgebi payyyp: | Gans g iles v [ Abbrechen ]
Load gdx file Load selected tables(s)
CAPRI GUI ¥ersion 1.6 , November 2008 [User name : Wolfgang Britz [User type : Administrator [
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If one wishes to see the information for several Member States simultaneously, one may click on “Load

gdx file” again and add additional files. Afterwards, the lines with the parameters “XOBS” should be
selected.

CAPRI [T:\britz\CAPRI\gams]

File Options Help

Work step selection

List of Eables loaded from GDX file(s)
© Build database

T:\britz\CAPRT' results\Capdis'xobs_DK_0202.qdx
() Generate baseline

HOBS parameter
© Run simulation

(O Collect meta information

() Batch execution

() Generate GAMS documentation

(%) Exploit gdx files

Load gdx file ] [ Load selected tables{s) |
)
CAPRI GUI ¥ersion 1.6, November 2008 | User name : Wolfgang Britz

[User type : Administrator [

Pressing load selected tables will open the following dialogue, choose

B x|

i J Choose how bojoin the information From the parameters

QK I Cancell

M

As otherwise, the program will introduce a new dimension for the data loaded from the different files, and

you will not be able to see the information for “DK” and “SE” together in one map. Afterwards, the
selected records will be loaded from the files.

Depending on the amounts of records, that may take several seconds. Before turning to the mapping view,

only one column should be selected. Press on the button left of “SWHE” in the table headers ("Open
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selection dialog for table column”), and select with the mouse one of the codes, then press 0.k. The table
should now comprise only one column. Afterwards use the drop-down list with the viewing options and
choose map as shown below. Choose “HSMU.” to select the geometry for the HSMUs. The program will

now load the geometry for the HSMU and draw the map which takes several seconds.
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Interaction with GAMS

The interaction with GAMS consists of three parts:
Generating GAMS code based on user input
Starting GAMS
Controlling the GAMS run

There are two types of input files generated based on user input. The first one are so-called scenario files
and define the exogenous drivers for a CAPRI run as population growth, macro-economic environment or
policy definitions. Here, the final aim is to integrate the scenario editor from SEAMLESS into the CAPRI
user interface. The scenario files are typically stored for longer period on disk, both to provide templates
for other scenarios as well as for documentation purposes. The name of the file to load is passed to GAMS
either as an argument or stored in an input file with a fixed name. The second types are rather small files
with a fixed name which typically comprise the information for which years and regions to run the GAMS
program along with a small number of methodological switches. These files are overwritten with each
start of the related GAMS code.

GAMS is started as a sub-process in an own thread. The output from GAMS which is typically shown in
command processor window is redirected into a pipe and its content read from there and shown in a
window on the CAPRI user interface, so that the user can check GAMS execution at run time. The code
allows filtering out specific statements generated by GAMS to be shown in the windows title bar to give

an indication about program progress.

There are two final control mechanisms. Firstly, the return code by GAMS which indicates if the GAMS
program was correctly compiled and then executed. Typical execution time errors are math errors as
division by zeros or read/write errors on external files. Secondly, the user can apply different type of

exploitation tools to check the logical content of the results.
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Utilities

Generating co-ordinate files for the exploitations tools from shapefiles

CAPRI [t:\britz\caprilgams]

File Settings I!:ﬁﬂﬁ Help

Work step seli  S¥YM update a1

Generate GUI geometry from shapefile
() Build datab  Edit ta

e definitions
| Simulation vear

Coo file generation from shape file

shapeFile (input) [T:\britz\ CAPRTY addon’ gishcapri.shp

| [ Set file ]
shapeFile {input) |d:\hn:spn:s\c1:1es Project.shp | [ set file ]
ShapeFile (input) |:1: Yhotspotsimain rivers.shp | [ Set file ]

Coordinate file {output) k:\hritz\capri\qui\NutslI.zip

|| setfile
Id string Name string Scaling for coordinates Fill up mask for ids |00000000

Id string Name string Scaling for coordinates Fill up mask for ids l:l
Id string MName string Scaling for coordinates Fill up mask for ids l:l

|~
|

Get fields from cooFile Start coordinate generation

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:\br1t,z\ CAPRIY addon' gis) capri.shp ‘ l Set file ]
ShapeFile {input) |d:\hnt.spnt.s\cit.ies Project.shp ‘ [ Set file ]
ShapeFile (input) |d:\ho:spo:s\ma1n rivers.shp ‘ [ Set file ]
Coordinate file {output) k:\britz\capri\gui\NutsIl.zip \ Set file
Id string |NURGCDLZ |+ | Name string |[NURGCDLZ + | Scaling for coordinates |1 Fill up mask for ids |00000000
Id string |NAME * | Name string | NAME + | 5caling for coordinates |1 Fill up mask for ids
Id string |INT_NAME % | Name string |INT_MAME | Scaling for coordinates |1 Fill up mask for ids

NUTS0 ATOOOOOO 1

Center 4811506.3703 2

the_geom POINT (5S235807.300055232 5245294.163399193) 0

WANE Murmansk O

COUNTRY Russia O

POPULATION 465000 1

CAPITAL N 1

the geom MULTILINESTRING ( (5547750 3741850, 5547750 3742050, 5547650 3742150, 5847650 3742550, 58475850 3742750, 5584775
D 11

T30 _ID 14568942 2

PFAFSTETTE 1.0 3

MAINDRAIN 5000 2

INT_NAME Oka, Volga 4

WINDOW 2013 5

MLIN PER U ¥ 5

OBJECTID 1 & [%
SHAPE_Leng 3710847.47957 7

< >

[ 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.
Editing the table definitions underlying the exploitation tools

Views as the basic concept for exploitation in CAPRI

The concept of the CAPRI 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 CAPRI working steps, e.g.
environmental effects of farming, prices or market balances. Each view thus

extracts a certain collection of numerical values
labels them so that they carry information to the user (long texts, units)
chooses a matching presentation — as a table, map or graphic
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 he may change the views
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interactively according to its needs, e.g. switch from a map to a tabular presentation, or change the pivot

of the table, sort the rows 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, 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 View

definitions

GUI:

supplied Selection/pivot...

filters

T

Why a XML definition files for views?

The exploitation tools of CAPRI build on a rather simple structure. Each CAPRI work step stores its
results as GAMS parameter representing a multi-dimensional sparse cube which is stored as a GDX file.

The exploitation loads the non-zeros from one or several GDX files into memory. However, given the
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length of the different dimensions and the use of short codes, the user would be typically lost on his own
in the large tables, which can comprise several million non-zero data and basically an unlimited amount of
zero cells. The XML definition file defines the views explained above, and allows a structured and user-
friendly way to exploit the results of the different work steps. It also separates raw data from the views
and from the GUI code itself, which requires relatively little information about the underlying data and
their structure besides what is provided by the definition files. XML is an industry standard to store
structured information in non-binary text files, which explains why that format was chosen. The user may
change the information in two ways: (1) by using a tool built in the GUI and (2) by editing the XML files

directly with an editor. The latter is only recommended for advanced users.

Defining and changing the view definition via the GUI interface

As a new add-on to the CAPRI GUI, the user can now edit the view interactively. In order to do so, chose

“Utilities, Edit table definitions” from the toolbar.

1

CAPRI [t:\britz\caprilgams]

‘M File Options l!mﬂﬁ Help

Work step sel  Generate GUI geometry from shapefile :
Edit table definitions

A new window will open as shown below. It may stay open while the GUI is operated, allowing to check
the effect of changes directly in the exploitation tools. The changes are only stored to the disk at the end of
the session. Experimenting will hence do no immediate harm, a restart without saving to the disk will

recover the original views.
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: Tables | Regions | Region selection groups | Activities | Products | Dimss

Scer atior ~
ation 4 Name |scenario information J

WelFare overview
WelFare comparison across Merber States

Feoga

Feoga stocks

Economic Accounits for Agrculture .

Theme: [meta |

Default pivot 0105 Items in rows, stenarios in colunins |

Meney metric
welfare market model
Pramium averview

Product Balances

Demand Balances

Product balances, detailed
Prices

Froduct balances markst mods!

Default view [Table vl

Coordinates for maps [ v

Items are from [activites v

Region text and selection  [hide | [mfo ~|

Prices market model

Human consuraption

iilk Fat and protein

ik products

lmport flows, price and tariffs market model aggregated

lImport flows, price and tariffs market model aggregated

ey pareTive |

REC_DH

RECDYN ]

EXPOST

POLSHIFT Unit ‘ |
J
I

Activity text and selection  [activity [ ~|

Product text and selection |fids | [meta ~|

DimS text and selection  |hide I[ ~|

Name [Time and date

BASELINE -
MARKET_M Longtext [
AL
NTSLYL ] Link \ i~

Save/add item Delete item

[ savetable | [ Mewtable |[ peletetable |

Ly

The new tool is structured according to the underlying logic and file. Tabs in the bottom line let the user
select tables, or the different collections of items for regions, activities, products or dim5 (such as

premium schemes or trading partners).

Defining a table

The pane for the table definition shows four sections. The upper left section allows selecting the table to
edit. To the right, the basic attributes for the table are shown: its name, to which theme it belongs, the
pivot and the view selected when the view is shown, and the coordinate file to use when a map is
generated from the data. Below are the descriptions for the logical dimensions for the table and selection

strings. Entering a new name allows generation of a new table.

The lower part relates the items of the tables. They can be selected on the left hand side according to their
key under which they are stored in the GDX file. The right hand side shows the key again. Entering a new

key allows adding new items. The link allows placing a hyperlink for that item to another table.

Probably, at some later stage, the editor tool and Java code will be changed in a way that allows for more

properties of the view (hide empty columns/rows, specificities for the views)to be edited.
Beware: before editing a new item, save your last changes!

Once all items and properties of a table had been entered, save your changes.
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Defining the list of activities, products, regions or dim5s

The screen shot below shows as an example the list for the products. Their keys under which they are
loaded from the GDX file(s) are shown in a selection list on the left hand side. The right hand side shows
the properties for each item. Changing the key allows to add a new item to the list. The name is the one
shown to the user in the views, setting “Aggreg” to yes will let the item be shown twice: once in a block
on top, showing only aggregates, and a second time in the list of all items. Components of aggregates

should be placed underneath an aggregate in the list.

The selection should be entered comma separated in brackets.

Tables || Regions | Region selection groups | Activiies | Products | Dims

Tooy ke Key 0aTS |
ceRre

WHERA

SWHE

DWHE

RYEM

BARL

i

MAIZ Name ats
OCER

PARL

olLs

RAPE DY

SUNE

sovA

onFC

PULS Aggreg

POTA
UGB
VGFM
ToMA
ovEG
ARPL
ek Selections |
CITR

OFRU
oLy
TABO
TWIN
ocRp
ool
TERT
T0BA
CIND
MURS
FLOW
OCRO

[all, market, E4A]

FoDC

Save/add item Delete item

The buttons should be self explaining.
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Exploitation tools

The structure of the GAMS generated gdx files

The exploitation tools load directly the gdx-files generated by the GAMS processes linked to the tasks
described above. The gdx-files only store non-zero numerical values. The main content of a gdx file are
two types of records. The first type provides a list of all labels used to identify the numerical data in the
gdx file as GAMS does not support numerical indices, but requires character labels. The list does not
distinguish for which data dimensions the labels are used. They are hence typically a mix of product,
activity, region and further labels. The second type of records belongs to GAMS parameters (scalars,
vectors, or multi-dimensional tables). Each non-zero numerical item in each parameter has its own record.
Each of these records provides the numerical data in double precision (depending on the parameter type
there may be different data stored in one record, as for variables its upper and lower bound, current level

and marginal value etc.), and a vector of indices pointing in the list of codes described above.

Loading the data from gdx files

The data matrices generated by the different tasks as described above and stored in gdx-files are typically
rather sparse, so that it seemed appropriate to load the data from the gdx-file into hash tables for
exploitation purposes. That is done in a two step procedure. In the first step, all records from the gdx file
are read and vectors of all found indices are stored. The length of each data dimension is only known
when all data records are read, and is equal to the number of unique indices for each dimension. Once all
records are read, the final length of these index vectors then defines a linear index room for the multi-
dimensional table. In a second step, the records are read again, and the index vectors for each record now
allow to define a linear index in the total table. A hash code is derived from that linear index to store the
numerical values into a hash table. As the number of items to store in the hash table is known beforehand,
a rather simple hash table implementation can be used. If necessary, step one can be run over several
parameters which may be hosted in several gdx files, so that results from different runs can be merged into

one hash table.

As the gdx-files provide lists of all labels used in any parameters stored in that gdx-file, the index vectors
allows to build lists of labels linked for each index in a data dimension. There exists an additional storage
type in the gdx-files to retrieve long-texts to the labels as defined in GAMS set definitions. However, one
label may occur in different sets with different long texts, and the gdx-file does not store a possibly user
defined relation between a data dimension of a parameter and a specific set, an option termed domain

checking in GAMS. In order to link hence long-texts to the labels used for a specific data dimension, two
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options are possible. Firstly, at run time the user may interactively re-establish the link between data
dimensions and specific sets, and thus add long-texts to the labels used on that data dimension based on

his knowledge. Or the relation may be hard coded in the JAVA code.

Multi-dimensional viewer with pivoting and exporting possibilities

The multi-dimensional table is then 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 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 as changing fonts or the number of decimals.

Pre-defined views

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

B Welfare overview [0]
Region Years
' Germany 2020
(-] i O1GWPBUR
¥

Total 1830226
[Mio Euro]

Agricultural income 22957.85
[Mio Euro]

Premiums [ygss.0
[Mio Euro]

EAA Output 5T203.86
[Mio Euro]

Output crops 23631.03
[Mio Euro]

Output animals 3357284
[Mio Euro]

EAA Input 3910161
[Mio Euro]

Crop specific Input 81498
[Mio Euro]

Animal specific Input 18113.32
[Mio Euro]

Other Input 197340
[Mio Euro]

Tax payers cost, total 4655.59
[Mio Euro]

CostEU

[Mio Euro]

Cost EU under Pillar |

[Mio Euro]

View selection

The currently selected view is shown as a description of the window title
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Welfare overview [0]

It 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 heading, and moving the cursor on the heading will show the single views. Some views

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

| Welkare ’
AP »
Markets »
Prices 3 @
Supply details
T HaMU »|  Supply details, mapping view
M onoc »  Income Indicators -
A Environment 3 Labour use per activity
T: Dual analysis »  Decomposition —
A MulkiFunctionality b Yield decomposition
_E Mo table Income indicators, mapping view —
[Mio Euro] Income indicators across Member States
Output crops Land supply and use I
[Mio Euro] Revenues [
Output animals Costs
[Mio Euro] Further cost breakdown —
m'g:;‘] Enelj?y' and mainkenance costs
Crop specific Input Fertilizer input —
[Mio Euro] Feed Distribution
Animal specific Input Feed requirements
[Mio Euro] A,B,C sugarbeet regime
Other Input Main crop areas _
| [MioFurol | Main crop area pie map I
Tax payers cost, total
Min Fural

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

Region Years
|Eurnpean Union 27 b | |2013 vl

typing. An example for these controls is shown here.

Column and row selection

Columns and rows can be hidden and included in the current view by using the buttons shown below.
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Selection for columns

Selection for column groups

@ B

Income ectares or herd Yiel
: 3 size [ka
[1000 ha or hds] orh
Cereals 59217.85
ODilseeds 454.55
Selection for rows
Other arable crops 1693.24 TITwET

Pressing the button will open a selection dialogue:

Selection dialog for Table rows
Enter search pattern in field and use buttons, ar use mouse to define selections

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

[ Add pattern to keys ]

[ add pattern ta labels ]

’ Remove pattern From keys l

[ Remove pattern from labels ]

>

tdes can be selecked with the mous

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:

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

3 characters.
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Clear selection, add pattern to labels ]

The button will remove any selection and select only those items

[ Add pattern bo labels

which match the entered pattern. Pressing will keep the selection and add the

matching items, where l Remaove pattern from labels ]

will 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.

Yiew Handing  Wwindows
Product Balances [0]

H Q Region Years

Germany 2020

Q B Selection of predefined group

List oF key words for groups

Cereals @ble clic}

Oilseeds

Other arable field crops

Vegetables and Permai
All other crops
Fodder

Meat

Other Animal products

show all

EAA (115]
WITF (1)
WUTBAL (33
SUGE (1)
all (145)
cereals (11)
dairy products {11
feed {12)
market [63)
meat (43

3

Cancel

o
E)

Bl

Young animals 5

Selection of the view type

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

drop-down box:

IFlowmap
[Merkoy chart

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-sectional series. A dialog opens

when pressing the 3 button to pivot the currently shown or selected part of the view:
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Transposing and Merging, 3
T trol area

Animation [l

Box (1) 2l

Region(273)

Box (2) i
hide(1)

Box (3) T
Years(1)

Box (4) [l

Table area

&] Table columns Ttem(6)

Table row groups  Table rows Table cels area

Activity(83)

Scenarios{Z) . . i
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 dimensions to the
BIOF_D2E2? Income

[Euro/ha or head]
Table columns

Scenarios(2) Itemi{B)
columns leads to “spanned” dimensions
{ ) | > } Coren oteds o
Alternatively, columns and rows can have row block: et T W |In 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.

Changing view options

A dialog opens when pressing the -\ button to change various options of the current view:
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B Customize view E‘
v | |11 v [plain [

Fraction digits and decimal separator |2 % |, %

Separator between merged data dimensions | v
Column width | 750 % | Row width | 567 &

[[] Hide empty rows  [] Hide empty columns

Cuk ofF limit ko determine empty cells o3
Use default pivoting For tables [ Shaw histagram  [] Use classification colors for tables

Show only selected ikems || Long texts only ~

Comparison aukpuk Only values
Data dimension used for comparisons Region

Elerment used for comparisons Denrmark

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

v
.
.

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

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 after? the rounding is applied.

Hide empty rows and hide empty columns will suppress in the currently seen view, any columns

and rows which would show only blank cells.

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).

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.
Show histogram: A histogram is shown additionally to the current view as a separate window.

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.
Use of short code and/or long texts

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

also affect what is shown in maps and graphics.

55



Compatison output

Data dimension used For comparisons

alues and percentage difference
alues and absolute difference
’ ok ] [ define colors ] staonly percentage difference

Element used For comparisons

COnly absolute difference
rormalisation

¥ DpﬁﬂllS Values and GTAF difference
Cnly GTAP difference

“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

BIOF_D2E2
@ |m>
Income Hectares or Yield Supply
[Eurohaor  [herd size [kg or 11000 |[1000+ or 1000
head] [1000 ha or headmha or animals]
hds] head]
B >

Cereals 438.65 59217.35 4958.80 293649.34
Oilseeds 454.55 8335.37 221159 18934.54
-30.01% -13.24% BT -18.60%
Other arable 1693.24 T7938.25 3274316 259923.47
i i 13
one with the comparison output, as seen below. The “Data

dimension used for comparisons” offers a drop-down list” to select the “Element used for

comparisons” defined the comparison point.

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.
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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.

Median

i
175442 288660
2714 i

Median plus 1.5 IQR

| Mean plus one std. dev.

5838.51 11677.03
Arithmetic mean

n 272

Iin 0.00

Q1 1891.01

Median 3139.70 Iean 3493.46

o3 4437.06 o
Max 11677.03 Class limit
IQR 2546.05 Std.Dev 2069.33

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.
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Working with tables

Tool bar Controls for column and row selection

B CAPRI [i:\britz\caprilgams]

Visw Handing  Windaws

I Sunply details [01 =]l

& [0 Vears @ Yiew type
L
- LErmany. 2020 = Table
° @ K s cweur
Income Hectares or herd size Yield Crop share/Animal density | Production per UAAR
@ [Euroia or head] [1000 ha or hds] [kg or 11000 headha or [10001] [* or 0.01 animalsha] [kgma]
e 3915 205,83 T981.76 AwaeTIT 3854 2835.66 A
T 26127 69133 3676.42 2541.64 120 15788
Other arable crops 83138 82614 39804.98 32908.47 543 2043.62

The toolbar

i Region Years Scenarios =2 — Wiew type
wowr.. | BB\ [
.. Germany 2020 OlGWP.. E ZES ]

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.

R
= - .
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:
204 £222 231100
_ PHmiims + Revenes - variable costs according to the deFinition of Economic Accounts For AgricUlture, income available to Farmers to pay For land, labour, capital and profits |
IUTST wI3AY 5. 1% TSI
- 1171.26 140.57 39192.45 5509.33
INT13.87 14.42 28544628 1605

Some views comprise hyper-links to other tables. Numbers with hyperlinks are shown in blue

2515.60

2 DA O T e Sy e

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

the cell will jump to the connected table.
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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.

Export to file

aco
aEC

A dialog opens when pressing the 2= button to export the full dataset of the view to a file. 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 101.

B Prepare national database

Region Years

Economic Accounts for Agricultre ] |Belgium v |[1984 v

> Ran
Unit value EAA Quantity
> [Euroi] [1000 1]

3
£

|

e

Production value
Cereals 2515.60

Oilseeds 2200

Inputs

Premiums

Production value

Cereals 2515.60
o . a1 a0

Sorting

The rows can be sorted by one or several columns by clicking with the left mouse button in the column
headers. A sorting symbol will show sort direction, and its size will show the sorting order.

60aT33T 960735
0.00% 000%

5921785 8335.37
2.00% 12240

510297 241,03
0.00% 000%

Numerical filtering based on cell content

Clicking with the right mouse button on one of the columns will open the “filter dialog” which can be

used to apply numerical filters to remove rows not matching the filter from the view.
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Filter, dialog,

Define numerical selection filker fur[%ab\e rows
Comparisan operator

Comparison value

\

[ loar selection and select sccording to fiker |

‘dd result of Fiter to existing selection ]

( Remove result of filer from exdsting selection

Changing the row height and column width with the mouse

When moving the mouse over the bottom of the first row header cell (Cereals in the example below), the

mouse pointer will change as shown below and the cell height can then be dragged with the mouse. 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.

uild regional database

[E)[E)) BABuild regional database

View

[ Product Balances

Other arable w15

field crops

21806
500557
334426
216892
To85.52

25601.70

Manure

Fertiliser

5005.67
890426
268,92
T655.62
25601.70
63

965.77

Young

Manure

Fertiliser

els- els- ®|s- o8-
Supply Supply Supply Supply
aij|e-=> gi|8 > 88> — alj|e >
25054 Oilseeds 25054 26054
o o
[ 20s1 w8 2w

s005.67
89426
2168.92
Tas5.62
2560170
11683

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
Number of observations nObs
Arithmetic mean Mean
Median Median
Standard Deviation StdDev
End value in first quartile ql

60



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

Maximum limit for outlier detection as defined | maxOutlier

from user settings

The related options can be either opened in the “customize dialogue”, using the “define statistics” button,

or by a right mouse click in the

Customize view:

Fraction dlighs and decimal separator

Separator between merged data dmensions

Column width Raw widkh
Hide empty rows (] Hide empty cokumns

Ut off it to determine empty cels

Use: defaule pivoting for tables

table

to open the popup menu,

35079
Reload

Copy to Clpboard
Export Data
Pivating 79047
cu be

35079

870633

Shaw only selected items v|[tongtextsony v
Comparison oukput oOnly values
Data dimension used for comparisons Region

]2]<

Element used for comparisons

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

European Linion 15

21816

608847

604911

and

choosing.

The dialog has the options as shown below, which in parts are dynamically changing depending on the

detection algorithm.
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Set statistics

Treat zeros as missing values For skatistics Only show outliers

Set Fackor For outlier detection (will be mulkiplied with StDDeyfinner quartile range)

Set maximum percentage of outliers

Standard deviation around mean “ |

Select statiskics
MNobs

Mean

Median %
StdDev

ql

q3

mir

max

minOutlier
maxCutlier

Adding the statistics will show them as first rows of the table:

Supply details, mapping view [0]
Production ackivity Item
Q |Cereals R | Income [Eurofha or head]
(-] [ 11GWPBUR

b |
Hobs 301.00
Mean 573.32
Median 550.26
StdDev 625.66
ql 1020
q3 687.49
min -533.03
max 1667.07
minOutlier -678.00
maxOutlier 1824.64
European Union 27 646.43
European Union 25 67255
European Union 15 T32.82
European Union 10 534.48
Ralninm 82452

The perhaps most interesting option is to show besides the statistics only outlier rows in the table, as seen

below:
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Build regional database [Data View 1]

- Tahle Production activity Years Wiew bype
[ Supply details, mapping views ] (Other arable crops |Tab\e v|
V’ Income
[Euro/ha or head]

Nobs 270.00

Mean 3164.16

StdDev 2097538

Utrecht 488074.25

109324.08
-438378.94

Acores

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 highest or

lower outliers according to the detection algorithm shown will be selected.

Standard deviation around the mean

The user can define the factor b 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 o and a user defined factor b:
®(§+ bots > X >X- bsxs).

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 to change 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 1. 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, using the index position in the unsorted values as explanatory values. The

resulting errors are then classified according to 1.
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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 f added to Q3 respectively subtracted
from Q1 to define the lower and upper bound for regular values. The factor f 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:

B(Q3+ b0 \IQR > X, > QL= by ' IQR)

Conformity based on relation of distances

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

m, =2 ae1+expaebxnme(xi+l—xi)?9
| g g

Xiem = Xing ﬂﬁ

& g bxnxmx(x. - x._, )00
m, :2/ 1+expe (x "1)++
§ e Xa~Xma gg

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.
Q(max(ui,,,uivh) > a)
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Last & Kandel have tested their algorithm for =0.001, a=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

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

The selection of graphs is based on the drop-down box in the tool bar:

Bar chart L

The following graphic types are currently supported:
Bar charts
Line charts
Point charts
Spiderweb charts
Pie charts
Box and Whisker charts
Histograms
Markov charts

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

graphics:

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
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Q / Selection for columns
@ [t T

[ |

j Selection for rows

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.

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.

F_D2E2, Other arable field crops) = 188,745,641

A perhaps 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 edited by opening the graphics option
Z||

dialogue, press:
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Graphics settings

Options for bar charts

Maximal number of plots

Maximal number of bar blocks

Maximal number of bars per blacks

Foreground transparency in %

LR AR R AR L

3D effect
Plat vertical

Options for spidercharts

[] stacked
[ Cylinder {only For 30, non stacked)

Mazximal number of axis

Maximal number of seties

Foreground transparency in %

wn
4|4 h 4>

Filled shapes

Options For all charts
Faont size relative to kables in %
[] Use shades of blue

Include zero in value axis range

Options for line and area charts

Maximal number of plots 5 :
Maximal number of seties n s
Maximal number of observations 103
Foreground transparency in % u] :
[] 3D effect Plat: vertical
Draw lines Draw Shapes
Options for pie charts
Maximal number of plots 4 :
Maximal number of obseryations iR
Minimum percentage ko draw label 5 :
Foreground transparency in % 20 :
30 effect [ Labels inside of pies
[ cireular pie

| &0 %

[] Treat zeros as missing values

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 buttons for table dimensions to mode one row or column up or

down.

view Region
] [oanmark

5 EEEEEEEEEEEEEEEEEE

st
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Exporting the graphic to file

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 to later change the

graphics manually, e.g. by adding new text.

Export view as ...

|[ Browse. .. ]

Portable Document Format §.pdf) | J
Wirdows Erhanced vetafle Cenfy [
Portable Document Format (,pdf)
Scalable Yector Graphics (.svg, .svgz)
MacroMedia Flash File Format |, sw)
Encapsulated PostScript {.eps, .epi, .epsi, .epsf)
FreeHEF Graphics Interchange Format {.gif)
Standard PMG image writer {.png)
Standard BMP Image Writer {bmp)

|C:'|,D0kumente und Einstellungenibritziexport . pdf

Exporting the graphic to clipboard
Alternatively, the graphic can be placed into the clipboard where it is stored as a bitmap or as jpeg by

s

pressing 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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e 8 F 1 B |

Options For bar charts

Mazximal number of ploks B #
Maximal number of bar blocks 5 :
rMazximal nurnber of bars per blocks 10 :
Fareground transparency in % 10 :
3D effect [ 5tacked

Flak vertical ] Cvlinder {only For 30, non stacked)

The user has a number of options for the bar charts. 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.
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Line and point charts

> { Gelbscht: a

Line and point charts assume that the columns of the table present some ordered sets, e.g. years or -
iterations. There is currently a maximum of 25 such observations sets. 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.

I CAPRI time series [Data View 1]
e « S
TR [ — | = R

500 Eeree s = - e & o —=- = =

g s00

o—0o o —o—O—0o
——o—0—o—o0—— o o—Oo— , o oo ——0

o—ag o o o—0o o—0—o o0 —0—o0—0—0 —o0—o—0—0—0

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

e

ggggggg o arabie crops  Vegembies and Permanert crops > Foader acwies |

Opkions For line and area charts

Mazximal number of plots 5 :
Mazximal number of series 02
Mazximal number of observations s
Fareground transparency in % 1] :
[] 3D effect Plat wertical

Draw lines Draw Shapes L\}
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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.

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.

[ scenario exploitation [Data View 1]

a0 Imporer

(i v et mode sragaoa [erwy
wor ez

© |m>| o

Morway [Buigariaana
Romania

sty vears
B ioroannes o o 8] - L)

Wostern [ RestotEuropo. Morcosur [nastar
Union 21 batcans

usei,
ol Ameriea

it ana
Uhrane

p—
iow Zesand

Turkey

o BB e

Product : Cereals

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

Maximal number of plots 4 :
Maximal number of obseryations 252
Mimimurn percentage ko draw label o0 2
Fareground transparency in % 20 :
3D effect Labels inside of pies

Circular pie

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 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.

Spiderweb plots

Spiderweb 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.
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EScenario exploitation [Data View 1]

Table

Region Years s
. B
[ Multi-Functionality overview ] ‘Eurapeam Unian 27 V‘ ‘2013 V‘ £
[ Bior 22 wor ozt
Q I /
Agricutursl | Agricuflral | Agricukursl | Shannan index | Ruminant | Calories Revenuesper | Premiumsper | Agricukursl | Agricuural | Agricutursl | Shannon inde | Ruminant
incomaper |inconper | tand rent donstyon | producedper | intermediata | revenues incomaper | incomaper | tand rent dansity an
uAx [Euromal gramiand | Euro costs [EwrolEurs] | UAA capia [Eurotha] grastand
|| .| e (rotcapits] / [Livestack [Galaries/Eurs] | [EuraiEuro] [Eurotha] [Euraleapits] [Livestock
w untsfa) Mh
e ) [ [T ) o TR =i 0 EE] 0

e

Product : Total

Opkions For spidercharts

Maximal number t%axis 5 :
Mazximal number of series 5 :
Fareground transparency in % 10 :

Filled shapes

The options for spidercharts are rather limited. The user can determine, how many axis — 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
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largest observation (sample maximum). A boxplot may also indicate which observations, if any, might be

considered outliers.

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 indicated by arrows. So far there are no specific

options for that type of diagram.

Ttem

| ncome [Eurojha or head]

nnnnnn

#0000

150000

nnnnn

nnnnn

nnnnn

nnnnn

nnnnn

Histograms

As for whisker charts and statistics shown in tables, the observations are taken from rows, and different
columns are charted individually. So far there no specific options for that type of diagram. Please note that
it is also possible to generate a separate Histogram window, but then, the observations refer to all columns

simultaneously.
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Exploit scenario results [0]

Table: Production activity Item Years

Supply details, mapping view

Cereals | Income [Eurofha or head] vlzﬂli v|

1.500 1.750 2.000 2.250

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 Xiaol, Ron Yehl, Pat Hanrahan, and Terry Winograd, Stanford
University, see http://graphics.stanford.edu/papers/flow_map_layout/flow_map_layout.pdf. I would like to thank
Doantam Phan for letting the CAPRI team use and modify his source code.
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B KoV [0] B MARKOY [0]
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Flow maps

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.

[ Eations:
@ (%) worom
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When pressing the map option button ﬂ the following dialogue is opened:
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B Map option dialogue @

[ Use area weights For dassifcation

[ raw in high quaiity

Scaling model For flows (O Linear (O Log (&) Poly
Flows Min, Display Width % 0 %
Flows Max. Display Width % | 23

[T Shaw histagram
[C] Show small circes, showing distribution of regians
Show rectangle representating distribution of dasses

[] show region labels in map
Legend: Separate rectangles -
Draw outline in same color v

Standard map title -

Dimensian shown in calumns of result windaw For current region | Importer

Dimension shown in rows of result window For current region Activity

ol

Resolution factor for printingifile output compared to screen 1

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

scaling models are available:

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

scenario.

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.

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 ¥/ ®l 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.

Most options described below for thematic maps such as zooming and dragging are also available for

flow maps. However, clearly, classification and color models are not 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

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.

The most obvious way to visualize results is the use of thematic maps. This holds true for NUTS2 results,
but even more so for the results at the HSMU 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
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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] =10lx|

Table Indicator

AdrEnvy indicators, driving forces

IND < (a), Mineral Fertiizer Consumption, Kitrogen [kg Njha) =l
Qe[| dl= S : \ Selection of table item

Selection of tables, will seenar Button to open selection
open popup-menu dialog for table columns
(in case of several maps)

Button to open selection
dialog for table rows
(HMUs)

[T
]

0.00=0.00 =28.41 =51.86 =11282 =526.84

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 press the map option

button :l The following dialogue will open.
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Map option dialogue

[] Treat zeros as missing values
[ Draw in high quality

Emboss map {0 gray, O=none, <0 colored embossing

Classification method | Number of classes
Mumber of regions with smallflarge values excluded from dassification ||m|tS C0|
’

User options to change colors and
classification

[ Use area weights For classificatio

ors)

Current class definitions (labels,

|
Color table - id calar | - |Green yW/

[] 5&t walue For middle color

Click to show histogram window,
showing current class limits and

colors

/

# label class Iimit/ % of obs color
1 -170.73 < 337.30 337,296 20,295 | I
2 <= 422,00 421,995 19,926
3 = 523,96 523,964 19,926
4 < 654.04 654,04 10aze
4 1,733,805 : H
: Options for output in map

window

Show distribution rectangles for dasses

[ rivers |Min width 4 +

~/
[ show histogram Shaow distribution circles for observations

Legend: Separate rectangles

Standard map title

Dimensian shown in columns of result window For current region
Dimensian shown in raws of resulk window for current region

Resalution Factar For printing/file output compared ko screen

[ applhy ][ stare settings ][ lnad settings ]

[ ity labels  Min, city size (1000000,0) - J
+ | Draw outline in same color | Options for info window
v
—— [Grenatios

hide

LIRS

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 ofa map where colors are used to distinguishbetween 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, and 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, and especially low in the intensively managed HSMUs. Equally, it turns out, that the area

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

The classification can be generally applied treating each “region” (a NUTS Il 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 spead of those
observations is smaller then 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 cases, it may be appropriate
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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 then 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 limit % of obs color
1 0,00 < 0,00 0 30,455
2 < 28.41 258,407 17,398
3 [l
4 < 112,82 112,821 17,398

3 < 586,54 556,535 17.317| I
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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.

Show 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.

[ 1 [ ] L 1 ]
0.00=4928 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 observations

% — = I
om o ®o oo oo e ®
[ 1 [ ] L 1 ]
0.00=49.28 =71.56 = B2.68 = 450.86

Finally, switching to linear or logarithmic may be a way to help reading the map.

H— — =

[ ]
a 43 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:
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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. This should be applied e.g.

to environmental indicators where the damage increases with the value of the indicator.

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

income indicators or environmental benefits.

Red — Gray - Green / Green — Gray — Red, more available for historic reasons as they mimic the

color tables of the original JAVA applet.

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.

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.
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

below the color table selection row, as shown below, given a lot of freedom to generate color ramps.

Kk patter s | ha UAA] =l

il = Q| e
al

i consty [L

EEEEEEEE
I~ Treatze
I~ Drawwin high qualty

ol tble | NSERECRN v coor | |NERRIREERY |- velov e -
I~ Set value for midde color [ 120~

# label dlass limit [ % of obs
000 <000

o
<108 1073
<13 138
<156 1563

<is7 1573

Legend: se
1.9728787

Dram outine in same color 064539707

000 <000 <1m <139

it

o store settings load settings
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§ | Mo LU 8], CrOPRINDILIVESLOCK PATLETT, IVESLOCK QNI [LIYESTOCK UMIES [ Na LAA] |

o ° Bl 4. Map option dialogue
UL F - =] - =

Classification method | Quantile ~ | Mumber of classes 53:

Number of regions with small values to remove from class definition 03:

Scenatio : Humber of regions with large values to remove: from dass definition DHC
BASE

[~ Treat zeros as missing values

I~ Draw in high qualty

Color table _ Mid color - Manual startjmidjend | =
I St value for middle color |15~

[~ Use area weights For classification

[¥ Shrink polygons accarding to share of LA

x|

% of obs color

25,61 | I

18,618 T

# label class limit
1 0.00 < 0,00 il
2 < 1.08 1.079
3 <1.39 1.388 18,618
4 <1.56 1.563
S <1.97 1.973

15,618 I

18,557 I

0.00 i
0.33

™ Show small circles, showing distribution of regions
[¥ Show rectangle representating distribution of classes
-
==== Legend: Separate rectangles -
000 =000 <105 )
Draw outline in same color -
Ftandard map title -

Dimension shown in columns of result window For current ragion

Cummulative distribution graph v | Frequency graupst | 100=] [¥ Draw mean and +/- 1 std. dev.

1.08
|
|
|
!
|
!
!
!
!
!
|
|

n 12300

Min 0.0

Mean 0.97628593

Median 1.2262208

Max 1.9728787

Std.Dew 0.64539707
[srenaric

Dimerssion shown in rows of resulk window For current region |hide

ok store settings Ioad settings

Ll

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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Classtication et [ =] b o csses |52
Mumber of regions with small values to remave From class definition na‘

Number of regions with large values to remove from class defition 0=

[ Treat zeros as missing values I Use area weights for classfication

I Drawin high qualty [+ Shrink polygons according to share of A&

Color table _ Wi color - Green yellowred =
T e valle o middie color |51 00 <

] - rapopienamoge 54

Chasscaton method [ =] wumberof casses [ 5]
Mumber of regions with small values to remove from class definition na‘

Mumber o regions with large valuss to remove from class defintion =
[ Treat zeros as missing values I Use area weights for dassiication

I Draw in hich qually IV Shrink polygons according to share of A&

Color table — Mid color - Green yelowred ¥
[ Set valus for middle color [112.52 ~

* label dlass it [ % of abs [ color
.00 <0.00 I

0 obe e T | B

000 <00

<zsal 07|

o
<zl 25407
<5186 51565,
<128 112,821
<5651 586,835

[Cumative dtributon oraph | Frequency oroups: | 100 [V Draw mean and +- 1 std. dev.

6 11282

0.00 ! H 586.84
ss%  1arss
T Show smal circles, showing distribution of regions n 1230.0
i 00
[V Show rectangle representating ditribution of dasses o, 55963432
Meciian 30241
Legend: separate rectangles ~
Max 5868354
oran autine inseme color St Dev 8550119

v

Ftandard map e

Dimensian shown in columns of result window for current region | Scenario =

Dimensian shown i fows of resulk windaw for curtent region | Fide =

ok store settings load settings

Manual set colors

<sis sts65
<1128 112821
<586.51 586,835

[Curmuletive dstrbution oraph v | Frequency groups: | 100=] [V Drewmean and +/- 1 std. dey.

0.00 i i 585,84
Ss96  atss
T Show smallcireles, showing distribution of regions n 1230.0
Min 00
IV Show rectangle representating distrbution of classes oo, 55069432
Median 30241
Legend: Separate rectanges ~
— Wax 566.6354
oron oulne insame color ~ | stapey 8559119

eandard map tile

Dimension shown in columns of result window for current region. [Scenaria =
Dimension shown in rows of resut window For curert region [Fide. =

o store settings load sektings

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

should only be done after the final definition of the class limits is set as otherwise, the manually set color

will be lost.
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Map option dialogue x|
Classification mathod |Quantils + | number of dasses 532
Mumber of regions with small values ta remove from class definition UE

Mumber of regions with large values to remove From class definition UE

I~ Treat aeros as missing valuss I~ Uss area weights for classification

I™ Craw in high quality [ shrink polygens according to share of UAA

Color table _ wid color - Manual single -
[ set walue for middle color |1.39 +
# label class limit % of obs calor
[ ]

1 0,00 < 0,00 1] 25,61
z < 1.08 1.079 18.618
3 <1.39 1.388 15.618
4 1563 15.615) I
Curnmulative dev.
A O 17 :
V) O i—
0.00 N O o |
1229 B
Previ
-
0.00 a - W Semple Text Sample Text 7
[ Sheerdlawd . [ ] . Sample Text Sample Text
[ Show rectangle
— oK Cancel | Reset
Legend: Separate |
— W T
Draws gutling in same color w | Std.Dev 0.64539707
Etandard map title -
Dirnension shown in colunns of result window For current region  [Sesnaria =l
Dimension shosn in rows of result windaw for current region— [hide =l

ok store 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 |
| —— 1 I ] L 1 [ ] I I
000 = =498 28 =59 .92 =74 08 =80.19 = BB 45 =11344 =450 86
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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 each other

Legend: Continous bar, linear scale

T T T —
0.0o 4928 7408 11344 450.86

3. A continuous logarithmic scaling bar

0.00 1.87 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:

T T T ——
o 49 60 74 88 13 451

The reader is reminded that the label can be changed manually as shown below.
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Color table reen yelow red =l
[~ et value for color change For Green yellow red 345.89145 =] Years
Classfication methed Quantie =] ¥
tumber of classes =

biumber of regions wih small values to remove from class definition 0=]

Wumber of regions with large values ta remove from class definition 0=

Legend Separate rectangles =]

# [ label [ class imit color

-418.65 1392.85
[Cummuiative distribution graph = o« 2480
I Show small circles, shoning distribution of regions tin -418.65323
. tean 358.84154
I Show rectangle representating distribution of classes Median 345.80148
[oran autine of allpalygans ] vax 1392.846
St Dev 4468.262

Dimensian shown in columns of result window For current region vears -
Dimensian shown in rows of result window For current region Activity -

ok ]
Vi o
: e
[
low high

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

[Gelﬁscht: ed

s0, use the “export” & 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.
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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.

. il
Title on top of map tandard kitle| ;I
Standard kikle
ak |

Zooming in and out and navigating in the map

In order to zoom in part of the map, press the Q| putton. 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.

s

o Rkl = S

r

By clicking with the zoom out pointer Qlona 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 [, Finally, in order to return to the original

full-sized map, use the “full extent” button [,
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Getting data for specific polygons

The info pointer [ ] 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.

4 DKDOFHZ4254(H24 ]
BASE
Uad  [61.76

If the user opts to use one of the comparison options to be shown (percentages, differences, normalization)
by clicking on the *“customize” 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 to the map.
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2 .00 <4928 522
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000
406
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[ Show rectangle representating dtrbution of lasses B 5
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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, press the row selection button =1 (“Open selection dialog for table

rows”) which will open the following dialogue.

Selection dialog for Table rows x|

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

Droo1_z_3* |

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

Add pattern toﬁé%r list of selected items, and define the selected items according b
———— O —_——

Remove pattern From labels | Remave pattern Fromm keys |
DKO01_2_3_4H22676 | H22503 ﬂ
DKO01_2_3_4H22673 Hz2510
DrO01_2_3_4HzZZ679 Hzz511
DKO01_2_3_4H22680 Hz2512
DEO0L_Z2_3_4Hz2651 H22513
DrkO01_2_35_d4Hz2Z2682 Hz2514
DEO0L_2_3_4H22633 H22515
DrkO01_2_35_4Hz2Z2654 Hzz2516
DEO01_2_3_4H22635 Hz22517
DrO01_2_5_4HzZZ2656 Hzz2515
DKO01_2_3_4H22687 LI Hzz2a0z2 j

oK | Caneel |
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Now, we may e.g. select only the HSMU belonging to the FSS region DKO000_1_2_3 by typing
“”’DK001_2_3” in the left input box, and then choosing “Clear selection, add pattern to labels”.

Afterwards, the map will look as shown below.

=l8lx]

=l3ix|

Acivky ttems Table B aQ QlQ = @ 5>
o e SRR

Scenario
BASE

0.00<0.00 <1534 <3118 <6194 < 45086

| CAPRI GUT Version 12,3, Warch 2007 User name : Walfgang Btz [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 then 100 and then removing

those which are above 150.
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lection | Yiew Handling  Windows

Build database £ Exploitation of spatial results [Data Yiew 1]

Generate baseline Activity  Ttems

Table

= IAgn'Env indicators, driving forces

BASE

Edit simulation LA IND 5 (), Mineral Fertiizer Consumption, Mitrogen kg W/ha
Run simulation W s
=
& Diefire numerical selection Fiker For tabls rows
Ex Comparison operator Cormparison valus
Ex = 100|
De Clear selection and select according to filker |

Add result of Fier to existing sekition

Remove result of filter from existing selection

Ok Cancel

HZZ5T5

Hz2616 |

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 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 baseline ‘ Betivity  Items

& Filter dialog | I kg Miha
' Ru Define numerical selection Filker Far table raws

! Ex Compatison operator Compatison value
' Ex I; vl Ilsg 147.70
Clear selection and select according to fiter | 169.36
Ex 2ar selection and select according ko filker TR
' Ex Add result of Filer bo existing selection 164.02
. 99.38
De Remove result of filker from existing selection 95.50
0K, | Cancl'g | 130.30
99.90
H2873 160.19
H2874 134.93
H2875 2919
H2876 ir.86
H2E77 126.33
tatinn mnde calartinn 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.
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Uan =[5 (@), Mineral Fetiier Consumption, Nitragen kg ha = [
- BASE

8

[ 70
h2sss 168,36
h2gs7 17521
H2sss 16402
12869 233
[ 2650
h2s1 15030
nasr2 .90
h2as 6049
hoaa 13493
[ 213
H2876 .86
[0 12638
[ 11330
h2a7s 616
[ 6065
12881 2039
H2sz 20138
h2sss 12049
[z on.58
2as5 10507
[ 7394
g7 13651
[ 89
h2sss 10846

[e]

When we now draw the

draw the outline of the

outlines of the selected polygons only (see map option dialogue), the map will

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 grass on land.
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£ Eploitation of spatial results [Data ¥iew 1]

Actwity  Items Table ° @ 8
QU Q Q 4{-» 1 i -
usa 7] [a'S (@), Mineral Fertiizer Consumption, Nitregen kg hiha | [rorEnvindicators, ding forces =l B

Scenario
BASE

FEomomm

0.00<0.00 0.00 <48.28 49.28 < 74.08 74.08 <8645 86.45 <450.85

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”

% [JRegion labels [ Label options ..

to add labels to the largest polygon for each region as shown below.
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B8 Build roglonal database [0]

Tebe Proctin ity ren

Supsydel,mappng vew | corssc | eonspromacor sy

- moome .

25951 <1560 < <5 <z <z

A small dialogue allows to change 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.

B Region labels steering

jm

Font size For region labels

 |ocation For region labels

oo

4 [en|n|

 location For region labels

Labels

Only short labels

[ use shadow effect Use mass center
weight For ristances o neighbouring lsbels =]

wisight For averlap [

[ = ]

Showing river and cities

The NUTS2 map comprises geometry information about major rivers and cities above around 75.5000
inhabitants, which can be added to the map:

[JRivers | Min width 4 %

[] City labels  Min. city size {1000000.0)

L
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Storing and re-loading your settings

9

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 x|
Classification method |Quantile | humber of classes I 53:
Murnber of regions with small walugs ko remove from class definition Dai

Number of regions with large values ta remove from class definition UH:
[~ Treat zeros as missing values ™ Use area weights for classification

I~ Draw in high quality [¥ shrink polygons according to share of Liaa

color tatie. [  rviccoo | R (o e e -
I~ et value for middle color |90, 76~

# label class limit % of obs color
1 0.00 < 32,73 32,782 20.012| I
z <59.60 59,602 20.012]
3 <90.76 90,764 20.012]
4 <137.44 137,438 15,559 I
s < 370,97 370.969 20,375 I
P
£ Choose the file ko store the current sel x|
Laok in: IE;' perssettings LI A F =
Cummulstive distribution rsph - | Frequency graups: | 100 E 250
. defaultleg
32,78 90.76 i
16534 1
!
H
H
1
H
i
1
H
H
H
1
H
H
1
H
H
0.00! J i
16,42 86,87 15731
[~ Shaw small circles, shawing distribution of regions n
Min
[ Show rectangle representating distribution of classes Mean
iadi Open
Legend: Separate rectangles w | Median
— Max LI Cancel
Draw outling in same color w | Std.Dev
i5tandard map title -
Dimension shown in columns of result window for current region  [scenario
Dimersion shown in rows of result window for crrent region [ride

ok apply stare settings Ioad 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 first be changed to tables.
Afterwards, the & button will open a file dialog as shown below. For GIS-export, e.g. to ArcGIS, DBF is

the recommended format.
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Please choose a file format for export x|

[ Export Data

Select Type of Export |

Select the Format of the File ko expart

£ HTHL (basic table format for internet browser))
¢ MDE Expart to M3 Access Database (SQL Based)

€SV (comma separated text file, For e.g. EXCEL)

£ GAMS (a5 GAMS bable)

£ TABF (text Format, tabulator separated)
" TXT (text format, fixed field width)
" BIM (binary format, for exploitation with exploit applet)

Mext

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 [er\caprillgams] o [ 3}
Yiew Handing  Windows
£ Exploitation of spatial results [Data View 1] =8 x|
Table Indicator
AgriEny indicators, ditvingforces | [Ras
z BASE
|
BL21H2665 lease choose a file format for export x| i’
Export Data
BL21H2866
Se file name |
BL21H286T
Type of fila to export:
HCZTHZUE (DBASE data base fils, =.g. for ArcGIS or EXCELY
BL21H2869 Select the file to which you want to expart
BL21H28T0
BL21H28T1
Select a DBFfile
BL21H2872 Lookin: [ H5MJ.gdb &l 2oERE
XGRS _qdb.DOIRINE01420,2764 57 lock a00000005, gdbind:ces
BTN _odb.DOIRIOE01420,3112.5¢ ok 400000005, gdbtable
200000001 Freelist 200000005, gdbtatlx
BL21H2875 200000001 .gdbindexes 00000006 Freeiist
00000001 .gdbkable 200000006, gdbindesces
BL21H2876 &00000001.qdbkablx &00000006, gdbkable
— 500000002.gdbtable 00000006, gdbtablx
an00n0nn2.gdbtablb: annnnnn? . gdbtable
EGIGET 500000003 gdbindexes 00000007, gdbtable
an0000003.gdbtable annnnnnns, gdbtable
BL21H2879 500000003 gdbtablx 00000008, gdbtablx
500000004 gdbtable a0000001cfreelst
BL21H2880 =) a00000004.gdbkablx aD000001c, gobindexes
BL21H2831
4 _>|
BL21H2882 File name: JBL_HsMU.DBF Open
BL21H2883 Files of type: |,\|| Files ;l Cancel
BL21H2834
BL21H2835
i 2anonae

CAPRI GUI Yersion 1,2.4, Oct. 2007 |User name : Wolfgang Britz [User type : Administrator

If desired, the next pane allows to open selection lists for the different data dimensions.
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i Please choose a file format for exporkt

Next, the tables for export can be selected.
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g Please choose a file format for export

~Export Data

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
Resulks From DMNDC meta model, nitrogen
Resulks from DMODC meta model, water

Back | Mext |

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” B button. The

clipboard export will retain the pivoting and further information.
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d. please choose a file format for export |
~Expork Data

Skark Export |

Maximum number of non-zero ikems to expart 6961227

[~ Open File in Editar after file was created

Define calumn

List oukput - nodata dimension in columns LI

List output - no data dimension in columns
F.egions and H3MUs

Ackivities

Back | Skark |

The last pane let’s 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

[Ds@EE|B2aX | = |
BRI e
=

=1 ayepr
¥
Q MNew Group Layer
Copy

E Easte Layetis]

105



and in the case of the HSMUs, add the “HSMU_EU27.shp” shapefile.

Look in: I@ E:hcapril\GIS j EI a|ﬁ|%|

Marmne | Tvpe
[A.svn Folder
& capti,shp Shapefile
& capri_M3.shp Shapefile
Shapefile
MName: [HSMU_ELIZ7.shp Add

Shaw of type: IDatasets and Layers [*lr] j 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

Lock in: (g E\CAPRIgis | 1>:,| gj|ﬁ|%| 33|
Mame | Type :I

=051 _shrinked.shp Shapefile

Sk.csw Text File

=0 5k _shrinked shp Shapefile

s, dbf dBASE Table

SMULcsv Text File

=] solagro.shp Shapefile

=0 std_emi1v1 shp Shapefile

dBASE Table

test_meta.dbf dEASE Table =
r%x] LK. csw Text File ;I
Name: ftest.dbf Add

Showt of type: IDatasets and Lapers [*Iyr) j 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 ...".
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ER= Layers
= @ Ercapril\GIs

% ArcToolbox
[+ 30 Analyst Tools

Selection »

Label Features

Comvert Labels ba Annotation, .

f Convert Eeatures ko Graphics.. .

L

Convert Symbology to Representation, .,

Daka »

Save As Laver File,.,

Properties. ..

= HSMU_ELIZ7 -8l Analysis Tacls
O Copy ools
= 58 ENCAPRIgs ols
bast X Bemove -

Open Attribute Table ability Tools

@1 Zoorn To Laver Remove Joings) »

ﬁ Zaorn To [Make Yisible Relate, ..
Wisible Scale Range 4 Remove Relate(s) B
Use Symbol Lewels Foot

s Tools

That will open the join dialogue as shown below.
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x

Join lets pou append additional data to this layer's attibute table o you can,
for example, symbolize the laper's features using this data.

What do you want to join to this laper?

Join attributes from a table j

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

FID
GRIDCODE

x,

T
=T TESD _I _I

¥ Show the attribute tables of layers in this list

3. Chooze the field in the table to bage the join on:

=~

Advanced... |

About Joining Data | |8 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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x

Join lets you append additional data ta this laver's attribute table so you can, = é. i J Editar * ‘ [ ‘ , Tash ICreate e Feature LI | Tiaraet: [
for example, spmbolize the laper's features using this data.

What do you want ta join to this layer? Advanced Join Options x|
Iqun attributes from a table j © Keep all records [default) &
IF & record in the target table doesn't have & ER —
1. Choose the field in this layer that the join wil be based an: match in the join table, that record is given =
null walues for all the fields being appended 5]
IHSMU j inta the target table fram the join table. [E |
Join table Target table: Target table
2. Choose the table to join ta this layer, or load the table from disk:
= * K.eep only matching records &
I test d = If a record in the target table doesn't have a [B [ 1] [E | [ET ]
[ Shaw the attribute tables of layers in this list mateh in the join table, that record is [0 -, ]| = 5
remaoved from the resulting target table. o Iil-
Mate: If the target table is the attribute table E |
of a layer, features that don't have data S
3. Choose the field in the table to base the join on jained to them will nat be represented in the Join table Target table Target table

laper when you use this option,

Regions_a j

Cancel

Advanced...

About Joining Data 0K Cancel ’ =

]

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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i
0ID Key Hame Unit LongText | =
» O f i Mo S (&), Mineral Fertilizer Consumption, Mitrogen gy Miha
1 |PMiIn M 5 (k), Mineral Ferilizer Consumption, Phosphorous ki) Mha
2 | MM _SWHE(Mo 5 (), Minersl Mitrogen &pplicstion rate, Soft whest kg Meha
3 |PLAP Mo B, Consumption of Pesticides Euro ha
4 |IRR Mo T(a), Irrigation, share o irrigated
5 WAT_SURP (Mo 7k, Irvigation, abstraction Lin2
6 |ELEC M 8 (&), Eneroy, Electricity Euroha
T |EGAS Mo 8 (b)), Energy, Gas Euroha
& |EFLL Mo 8 (), Energy, Fuels Euroha
alLu Mo 10 (&), CroppingiLivestock pattern, livestock density Livestock units ©ha Uas,
10 |RUMI Mo 10 (b)) CropppingiLivestock pattern, ruminants density Livestock units £ ha Fodder area
11 |PP Mo 10 (), CroppingLivestock pattern, non-ruminants density Livestock units £ ha UAL,
12 |ARAB Mo 10 (), CroppingLivestock pattern, arable land density k3
13 |GRAS Mo 10 (d), Cropping/Livestock pattern, grass |and density %
14 |PERM Mo 10 (d), Cropping/Livestock pattern, permanent crops density(d) %
15 INTE Mo 12 (&), low-medium-high input farming Incies 0 - 2
16 |H2865 BL21H2B865
17 |H2666 BL21H2866
18 |H2867 BL21H2867
19 |H2865 BL21H2868
20 | HZ2569 BL21H2869
21 |H25T0 BL21H2870
22 H2Ee7M BL21H2E871

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 o

Layer Properties

f the DBF-file.

Genelall Soulcel Selectinnl Display  Symbology | Fields I Definition E!ueryl Labelsl Joing & Helatesl

Show:
Features |Dlaw quantities uging color to show values. Irnpart.... |
Categories — Fields Clazsification
Quantities Wale: hane j I anual
i [Graduated colors prv— :
ization: 3 - [Clazaify...
Graduated sympols | MOMaleaton| yop; £1127 GRIDCODE Clossos: [ =] _Clessiy. |
Proportional symbols HSMU_ELIZ7 %
i Dot density Color B arnp: H3MU_ELIZ7Y
Chaits test. QID
test GRAS
Multiple Attributes Sl I Az test LI Label I
test PLAF
test.ELEC
test EGAS
test EFLIL
test. NMIN
test ARAR
test PEFM
test PP
test \WAT SLIRP
[~ Shaow class f testMMIN_SWwHE Advanced -|
test.IMTE

2]

]

Cancel | Apply
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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”.

Generall Sourcel Selectionl Dizplay  Symbalogy | Fields I Drefimition E!ueryl Labelsl Jaing & Flelatesl
Show:

Features |Draw quantities using color to show values. Impart... |
Categories —Fields Clazsification
Quantities Value: [rest RUMI = Quantie

Graduated colors .
Graduated spmbols Mormalization: Innne j Classes: |5 'I Classify... |
Proportional sumbaolz

Color Ramp: I- -j

Syrmnbol | Range | Label |

Multiple Attributes

Flip Symbals

Ramp Colors

Properties for Selected Symbol(s), ..
Propertie

3687 - 1.47144
1441 - 2068693
0634 - 3.354031
4082 - 1476745461 76.000000

Reverse Sorting
Rermove Class{es)
Combine Classes

Advanced - |
Format Labels. ..

Edit Description, .,

QK I Cancel I Appy |
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Symbol Select

Categany: I Al j - Preview
Green Blue Sun
— Options J
Fill Calor: |_|
Haollow Lake Fose Dutlive width: ¥ -
Outline Calar:
[ Mo Color |
Beige Vellow Olive
oo doooon
ONOOOO0OO0OOE ==
= t_‘DIIIDDIIIIII
A IEEE(DNEEEEN
MoeSyr  HH A N EEEEENEEN
Green Jads Blue = EEEEEEEEN
Save... | BO0O00000O0 == &=
THEEOCOO0OC00OEEEE
= _EEEEODDEDEEEE
|} |

Mare Calors. .,

Afterwards, if everything went well, you should see your map.

% Untitled - ArcMap - Arclnfo JTaT 3
DSEES &R X |0 o | | S Esnw |[@RAEZOSE@D DT R OB L @ 7w | M| £ v 0 [Gamierene = e
e EEEE R s EEE|

E x |

= £ Layers
© &8 EfcapritiGls
8 127

@ oeroton

2 @ Aralysis Tods
et RUMI
98 0.000000 - 0.873586
0673587 - 1.471440
1471441 - 2.068693
2065694 - 3.354081
5354062 - 147674546176.0000
) 98 ECAPRIgis

B test_meta
G samples

@ 50 syt Tols

§ Cartoaraphy Took

G Conversion Tooks

@ Coverage Tooks

P Data Interoperabilty Tooks

@ Dsta Management Tools
G Geocodng Tooks

§ Geostatitcs Anslyst Tooks

B test § Uinear Referencing Tooks

§ ntwerk anslys: Took

G Snatal Anclyt Tocls
@ Spatial Statistics Tooks
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What are the HSMUs and what information is available?

The HSMU are the so-called Homogenous Soil Mapping Units. Each HSMU contains one or several 1x1
km grid cells, which are not necessarily adjacent, and are defined so that these are more or less
homogenous regarding climate, soil, slope, CORINE land cover class and NUTS Il region. There are
about 110.000 HSMUs for EU15. The spatial downscaling introduced in CAPRI-Dynaspat provides the

following information per HSMU:
- Cropping shares and animal stocking densities
- Yields
- Economic indicators per crop and animal, and in relation to UAA
- Fertilizer application rates

Environmental indicators

How to visualize the HSMU information

Given the 1x1 grid resolution, the most obvious way to look at the information is to produce maps with
the CAPRI GUI. There is a co-ordinate set available which is called “HSMU.zip” which comprises the
geometry for about 1.8 Mio Polygon which represent the HSMUs.

There are four options to view HSMU data:

1. Loading data for one or several Member States for the base year (dis-aggregated information from
the NUTS Il CAPRI data base).

2. Loading data for one or several Member States for the base year and the baseline, the latter

representing dis-aggregated data from NUTS 11 results of the baseline calibration.
3. Loading data for one or more scenarios for a given year.

4. Loading data manually

Loading data based on the GUI presets

As for the results at NUTS |1 level, there are three pre-defined exploitation possibilities included in the
CAPRI GUI:

1. Viewing the results for the base year. Given the tremendous number of HSMUSs, the user can

select for which Member States the information should be loaded.
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sl

File User

Work step selection. Input area.

€ Build database Base year
© Generate baseline.

© Edit simulation Member States

© Run simulation
@ Exploit data base results
© Exploit base line resuts
© Exploit scenario results

€ Exploit g files

 Delete scenario results

Load and show

reading information over existing runs ..
CAPRI is resdy.
loading data ...
Data exploitation mode selection
© Show COCO results.
€ Show CAPREG time series.
© Show CAPREG farm type results
© Show CAPREG base year data
@ Show HSMU base year data

2. Comparing the results for the base with the baseline (projection results), comparison between two

points in time. Again, the user can select the Member States.

£ CAPRI [e:\caprit\gams] =l8lx|
File User Options
Work step selection. Tnput area.

 Build database Base year
ol ¥

© Edit simulation

€ Run simulation Wember States

€ Exploit data base results Regional Bresk dovn

€ Exploit scenario results
© Exploit gdx fles.
 Delete scenario results

Load and show

reading information over existing runs ..
CAPRI is ready.
Loading data ...
Baseline result exploitation mode selection

€ Show trend results

@ Show baseline and expost results

3. Comparing results from different scenarios (comparisons for one point in time, but changes in
drivers/assumptions relevant for the CAPRI economic model).

sl

File User Op

Wark step selection. Workstep information

€ Build database Workstep Task Key Desar
i datshase [puld national databaze COCO. 4|
i datsbhaze [Estimate cor

© Generate baseline.

© Edit simulation

€ Run simulation

n simuation un simuation BASELINE Fully Ferated Baselne

un simtion un simulation MTRAGD |AGENDA 2000 poicy

unsmstion—[run simdabon R i
unsmdstion—run ssbon sene

€ Explit data base results
© Exploit base line results

Fully Ferated Baselne

@ Exploit scenario results ;

- i1 05.05.2006  Run simdation [Run simdabion euveve Parti Iperaisation EL
Exploit gd fles 11 05.05.2006  Run simdation [Run simdabion ot Lberalstion £ Hedter =

C Delete scenario results < >

Scenario selection for exploitation

Base year [zooz =
Simulation year [oors =
[ = S

Member States JoK (Dermerk)
I (Germany)

J

Scenarios
[EWER_REF
[EnER_stmi0

Lelledielf«le
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Once the loading is accomplished, the right hand side of the GUI is filled with a tabular view of the
results, which can easily be turned into maps (other forms of exploitation, as for example graphs are less
suited, given the large number of observations). Details on how to work with the exploitation tools are

found in a separate document. The screen-shot below shows results for Denmark as an example.

Years
2002 2013

[: I T _
o2 4958 7183 113 451

In order to ease the exploitation of the results, pre-defined tables are set up. Currently they are broken

down into five categories:

1. Agri-environmental indicators, driving forces (mineral fertilizer consumption, consumption of
pesticides, irrigation shares, energy consumption, livestock densities, shares or arable / grass land

or permanent crops)

2. Agri-environmental indicators, pressures and benefits (Gross nitrogen and phosphorous balance,

green house gas emissions, High Nature Value Farm land indicator)
3. Economic indicators at HSMU level (market revenues, variable production costs, income)
4. Climate, soil, slope and altitude
5. Results from the DNDC meat model (gas losses for different nitrogen compartments,

mineralization, leaching)
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The tables on agri-environmental indicators (driving forces, pressures and benefits) are set-up as close as
possible according to the official EU Guidelines for Rural Development indicators.

Work step selection ’V\ewHandhngW\ndDws—
 Build database Scenario exy n [Data Yiew 1]
& Generate baseline [ Aty Ttems .
© Edit simulation =] [N (o il Pt st o ki =] [rarens micarrs, dring forces
© Run simulation
2002 213
€ Exploit data base results
& Exploit base line results ﬂ
© Exploit scenario results
© Exploit gd files
€ Delete scenario results
s 104
0482 o7
Baseline result exploitation mode selection 122604 23 1763
22005 6434 6000
& Show trend resuts [ w55 w751
@ Show baseline and expost results H22607 128.25 136.00
22600 13288 5,13
22609 0 0
22610 6955 %
22611 13288 13902
22612 2347 12935
22613 5.9 )
22614 507 s214
22615 25 2016
22016 6350 2.8
2ot 550 2.0
2zt s 2n
n2zta 004 w8
22620
22021
22022
22623
22624 siar na
22625 6955 225
22028 12626 3109
nazo21 6200 w201
[ s w529 ]
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Working with several views

The interface allows, to open, additional views, which will be stacked on each other as can be seen below.

CAPRI [t:\britz\capri\gams]

a Wiew Windows

Cascade

Tile horizontal
Tile wertical

{ Gel6scht: The

/ - { Geldscht: however
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Examples

Drawing a map showing the nitrate surplus for EU27 at regional level

in the base year

First, we need to select “Exploit data base results” in the work step selection panel, and then choose the

radio button “Show CAPREG base year data”. Then, in the Member States drop-down list, right click the

mouse, and select “EU27”. The “Load and show button will then load the results.

< CAPRI [e:\caprif\sams]

View Handing  Windaws
< CAPREG base year [Data View 1]

Tahle

Region
=2

S |mw-
Income
[Euromha or
5 |8-

i E

Hectares or
herd size
[1000 ha oF hds]

Crop
share/Animal
density

[% or 0.01
animals

headsma]

Production per
UAAR
[kgma]

Cereals 308.22

Oilseeds 33T

Other arable 1086.43
crops:

1464.26

140,57

53.27

391792

6713

1977.45

Next, select a different selection of tables by pressing on the button below “Table”, which currently shows

the topic “Supply details”. In the drop-down list, go-to “Environment” and select “Nutrient balances,

mapping view”.
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Wigws Handling  Windows
£ CAPREG base yean [Data Views 1]

Z CAPRI [e:\caprillzams]

crops

Energy and Ressource consumption

Table Reqion : =c
: Table v
welfare b onark | ¢ E GE
Markets »
Prices 4
Farm 4 “0me Hectares or Crop Production per
HSmMU » iro/ha or herd size share/Animal UAAR
DMNDC p ad] [1000 ha or hd=] density [kaha]
i ne IManure output per animal [ G THT]
Env 1enk 3 putp B
Multi-Functionality » Environmental indicatars per activiey heads/ha]
( Energy »|  Mutrient balances 53,27 3317.92
Mo kable Mutrient balances - soil details
Mutrient balances - gas losses
T —— Mutrient balances, compare Member States 208 6743
IMutrient ba
Methane emissions
W20 emissions
Other arable 5.05 1977.45

The following map should appear. You may select different elements of the balance now by using the

drop-down box below “activity” or change the nutrient, by using the drop-down box under “nutrient”.
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£ CAPRI[e:\caprifgams]

view Handling  Windows

< CAPREG base year [Data View 1] (=6
Table Activity Nkrient FE, & E g

GABHQQUD § | 3
T X o o il e Do o205, 201 19 S\ ® 1
@)
Vears
¥
| Ml ]
meses eommmmme oo e e A P amsc e com m sm s sse = B
—————
ERUESI R =30.00 =T143 <106.45 =19612

CAPRI GUI Yersion 1.2.4, Oct. 2007 User name : Wolfgang Britz User type : Administrator

Drawing a map of the High Nature Value Farmland indicator for

Belgium for the base year

Firstly, we need to select “Exploit data base results” in the work step selection panel, and then choose the
radio button “Show HSMU base year data”. Then, in the Member States drop-down list, Belgium must be

selected, as shown below.
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£ CAPRI [escapril'gams] o [ S

e User Op

Work step selection Input area

€ Build database Base year

" Generate baseline

Member States

¢ Edit simulation ok (Germany) =
€ Run simulation
@ Exploit data base results [%

© Exploit base line results
© Exploit scenario results
© Exploit gdx files

" Delete scenario results

Data exploitation mode selection Load and show

€ show COCO results
¢ Show CAPREG Lime series reading information over existing runs ..
CAPRI is ready.

loading data ..

 show CAPREG base year data preparing table view ..

€ show CAPREG Farm type results

& Show HSMU base year data

Pressing the “load and show” button will then bring up the first table links to the HSMU results as shown

below.

CAPRI [e:'\caprilygams]

View Handling  Windows

Z Enploitation of spatial results [Data View 1]

Ackivicy  Items Table
IUAALI IND 5 (&), Mineral Fertilizer Consumption, Mitrogen kg Mjha LI IAgri-Env indicators, driving forces LI |

Now, according to the guidelines for RD indicators, HNV is to be found under “Pressures and benefits”,

which is stored as another table. So opening the drop down list for the tables allows us to select the correct

table.

View Handling  ‘Windows

£ Exploitation of spatial results [Data View 1]

Bctivity  Items Table J
IUAA LI INo S {a), Mineral Fertilizer Consumption, Mitrogen kg MNiha LI Agri-Eny indicators, driving farces LI
= e
_G Agri-Eny indicators, driving h:uru:eﬁ
| ; payry -
Agri-Env indicators, pressures and benefits
HEd6 Econamic indicators at HSMU level
H2866 Climate, soil, slope and alitude
H2867 Results From DNDC meta madel
H2868

Next, we need to find the correct item, to do so, the drop-down list for the items must be selected, and the

indicator 23 selected, as seen below.

121



&. Exploitation of spatial results [Data Yiew 1]

Activity  Items Table

IUP.A ;I Mo 15, Gross Mitrogen Balance kg Miha LI IAgri—Env indicatars, pressures and bensfits ;I
o 15, Gross Mitrogen Balance kg Mha =
“Mo 16, Risk of Pollukion by Phosphoraus surplus in kg P205/ha
Mo 158, Ammonia emissions kg Niha

Mo 19, Green House Gas Emissions

I High ! ica
H2867 Mo 23a, Shannon indes: on non grass-land crop: K dex, 0-1
H2868 Mo 23b, Share of arable crops 0-1

H2869 o 23c, M-fertilising index arable Index, 0-1 -
H2g70 |

02 equivalentsiha

Those numbers should now be shown as a map. To do so, select “Map” from the drop-down list where
“Table” is shown.

4 Exploitation of spatial results [Data Yiew 1]

Activity  Items Table
Es Table A4
Ium - IND 23, High Value Farmland Indicator Index, 1-10 =1 IAgrl—Env indicatars, pressures and benefits - |
Table

_l&l BASE | Line chart

=M Point chart
H2865 017 Bar chart

H2866 1.43 Spider chart lines
H2867 0.98 Spider chart filled
H2868 147 Pie chart
H2869 1.60
WA

1.38 h

The “hour glass” cursor is shown and the geometry will be loaded which may take a few seconds.
Afterwards the standard map comes up (green-yellow-red color model, quantile classification, polygons
shrinked, no area weights, zeros included in classification). Now, for the HNV indicator ranging from 0-
10 where 10 are the favorite numbers, and real zeros indicate missing values, the following settings could
be appropriate:

Equal interval classification with 10 classes

Zeros treated as missing values

And, using area weights may be appropriate so that the frequency graph below the maps shows
the share of UAA in each of the ten classes

As linear scale works nicer for our example, and, as the data only ranges to 9.88, we should round

the number to an integer (use the “tools” button & and choose “0” in the “Fraction digits” scroll-
down box.)
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Jl < Mop option diclogue
colortable | TR o oo | [NEEESE  |oroer veowred v
2,96 -

I set value for middle color
I Treat zeros as missing values, exlcude from classification and don': draw

I Use area weights for classification

Classiication method [Fqual interval
Humber of classes
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Legend
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3 2.9 2.963 18.063
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£l <889 8,859 5,512 I

10 =9.88 9577 2,507 I

Cummulative distribution graph = | Frequency groups: | 1 nnai ¥ Draw mean and +- 1 std, dev.
1754
aria =] [ =] [pn =]
Fraction digts and decimal separator [2_+] [~
Column widkh | 62=]; ﬁ
000 | Rowwicth [ 2=
0.96
[~ Show small circles, showing distribution of regions n 1755.0 separstor betweenmergen doragimes [ <]
tin 00 [V Use default pivoting for tables
I Show rectangle represertating distribution of dasses .- 3237785
I~ Draw n high qualty Mmedian 26468632 T Hide empty rows
Max 9876918 e
[ Shrink polygons according to share of LA Stil Dev 2772104 el EmpEY columnz
[Show only selected s -
Craw outling in same color o oy seecen tene
ongtextsonty _+|

Dimension shown in columns of result pindow for current region Scenario =

Dimension shown in rows of result windaw for current: region [activey - R R Oy values |
Title on tap of map tandard title - Data dimension used for comparisons [FsUs <]

ok Element used For comparisons [BE21H2865 ~
ok

That should give the following map which then can be exported to other applications via the clipboard

or can be send to the printer €:
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Scenario

Drawing a map showing changes between the base year and the ex-ante
results from the baseline

When scenarios or different points are compared with each other, it is often useful to draw maps which
show relative or absolute changes. The following map is the typical starting point when the baseline is
analyzed: two maps with identical class definitions, one for the base and one for the projection year.

inix

oH
i BEVCEEEST Bl
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In order to draw a map with changes, we must first get rid of the base year by de-selecting the first map.

E =
This is done by using the “column selection” button J which is found in the upper right corner of the

window. When the button is pressed, a dialog opens, and one can select the projection year with the

mouse, only. Afterwards, the left map will no longer be present.

Clear selection, add pattern to labiels
Add pattern to lsbels

Remave pattern from labels

ok | conel

Next, we need to change what is shown in the map to relative changes to the base year?. That can be

accomplished by using the tool dialogue (press

button). In the tool dialogue, select “only percentage

differences” in the drop-down box labeled “comparison output”, and then put the “data dimension used for

comparisons” to “Years”. The “Element used for comparisons” should be “2002”. After pressing o.k., the

map will change as shown.

o
Frartian digts and decimd separator [2 -] |, <]
Columnwidkh [ 68=]

Rowwidth [ po=]

Separator between merged deta divensians | - |
¥ Use default pivoting For tables

I~ Hide empty roms

I~ Hide empty columns

[Show only selected items -
Lang kexts only -
Comparisen autput [Only values -

[Only values
Data dimension {yalues and percentage dfference

Element used for comparisqa]

[normalisation

Fraction digts and decimal szparetar [2_- | [ -]
Columnwicth [ 59
Rowwidth [ 69—
Separator between merged data dimensions |~ |
¥ Use default pivoting for tables
I Hide empy rows

I Hide empty calumns

[Erow iy seecteditems <]
[rongtextsanly =]
Comparison cutput [oriyvaues 7]
Data dimension used for comparisans [vears =]
HrSUs

Element used for comparisons {2002 lactivity
litems
ok

x|
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Years
2013

EOCOm.
————

-100.00% <-31.48%  -31.48% <-13.41% -13.41% < -2.88% -2.88% <8.01% 8.01% < 463350.50%

Now, there are two things we would most probably like to change: the number of digits shown in the
legend, and getting rid of very large values shown in the legend. The number of digits can be changed
with the “tool” dialogue by changing the fraction digits. Large numbers can be excluded from the
classification by increasing the “Number of regions with larger numbers to exclude from class definition”,
in the example below the number had been set to 20.

4 Map option dialogue:

M 5
Humber of regions wich smal vaiuss to remove from class dsfintion

vears
2013

. Number of regons withlarge vales to remove from dass definiion

Lagend
+ label dass it
0 o0 < 2%
2 = %
g 14% <
" <7
5 7% < 163%

n 9200
Min 1000
Mean -0.734732
Meian -8.673334
Max 162.76825
StaDev 81098126

[ et value for color change from Green yellow red
B

|
Dimension showrin colurs of resul window For cLrrent region rears - S
Dimension showr i rows of result window for current region activity -

[Sl=]=1=] |
o ==
100% < -32% 2% <-14% 4% < -a% A%< 7% 7% = 163%
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Drawing a map with the base year results next to one showing changes
from the base year to the baseline results

There are two ways to draw different maps. If more then one column is selected in the underlying table

view, several maps with identical coloring and scaling will be drawn as shown in the sample above. That

vertical”.

2002 3

[zx
10539
2n
a7

5568
081
w3
5
15538
i
[N 2019
5%
208
087
64
%80
5306
5506

Now, in the left hand side, only the results for the base year should be shown. That can be accomplished

[
10539
wn
a7

558

37
6
15538
w7
219
23
203
087
a4
630
5306
5506

by deselecting the column for “2013” — use the column selection button to do so.

adry_nens T
AN ccion tog for Table colomns x
[ T

Clear selection, add pattern tolabels

i ssipam ot |

2873 ok Cancel

12880

Remove pattern from lsbels

o013

The very same trick should be applied for the other view, only deselecting the results for “2002”. Now we

see something as below:

T
2948
prrey
o
12
1385
w278
12845
220
5731
uw
061
10045
687
s
e
2818
2418

appropriate for changes. In order to do so choose “View Handling”, “New Data View” and then “Tile

127

- [Gelﬁscht: to




Acivky_Ttems Table Acky T Table
uan =] [ros a), m lzer Consumptian, hitrogen kg hiha =] [Bgr+En indicators, driving forces =l uaa = | ) Miner ption, Ntrogen kg Njha =] [Aari€nvindicators, drtving forces =l
Y RN o [
r
e 202 ‘ [ s |
L} 2}
[ 75199 2| [zsss W
10589 20548
e ey
ey 20100
w58 822
01 1388
st 18278
2846

Now, for the map with the results for 2013, we should switch to percentage difference to the year “2002”
by opening the “tool” dialog &I, There, under “Comparison output” choose ”Only percentage difference”,
Select “Years” under “Data dimension used for comparisons” and ensure that “2002” is selected in
“Element used for comparisons™.

£ Customize view X
i ] [11 =] [plan =]
Fraction digts and decimal seperetor [+ [ <]

Column widkh | 62=]

Rowwicth [ 62]

Separator between merged deta dmensions | <]

[ Use default pivoting for tables

T Hide empty rows

I Hide empty columns.

how only selected tems ~

Now we should get a result as below.

CAPRI [e:\capril\gams] =181x]

Acty Ttems Table Table
[Uan =] [1o'S (), Mineral Fertizer Consumption, Nitragen kg fiha =] [pariEnv indicators, driving forces | [rarien ndicators, diving forces: =l

IBEAE- ]

o
e
=
i
=
=
=
=
=
=

Now, for both views, the output should be switched to maps, and there we are ...
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The software behind the mapping viewer and the CAPRI
exploitation tools

Reading the following chapter is not necessary to work with the GUI, but rather intended for a reader who
is technically interested. The original software implementation of CAPRI was based on software available
at ILR at that time and comprised a DBMS realized in FORTRAN with C/C++ code for the GUI. The very
first maps in CAPRI (in 1998) were produced with an MS-EXCEL mapping plug-in which was at that
time a cost-free add-on. However, moving the data to EXCEL and then loading them in the viewer was
not a real option for the daily debugging work on the data base and the model. Therefore, shortly before
the first CAPRI project ended in 1999, a JAVA applet was programmed by W. Britz which was able to
draw simple maps from CSV-Files, automatically produced by the CAPMOD GAMS code. That code
with slight modification remained active for quite a while, and some of the features are still to be found in
the current mapping viewer. Then for a while, the exploitation tools were based on XML/XSLT+SVG and
a mapping viewer in SVG was realized. However, the XML solution had the big dis-advantage of
requiring a large amount of single ASCII input files, and was not really performant when complex

pivoting was used.

Therefore, the next evolution step was a pure Java GUI with direct access to GDX files which is the
current state of the art. GDX files are an internal file format used by GAMS which allows a rather
efficient 1/0 for large sparse tables. An API library allows to access GDX files from other applications.
That design has the obvious advantage to be firstly based onto the portable JAVA language. Secondly, as
no external DBMS is used, it is possible to use CAPRI by solely executing GAMS programs. It is hence
possible to use CAPRI on any system where GAMS can be run, without the need to install additional

software.

The GUI consists of three rather independent components. Firstly, a GUI to control the different work
steps of CAPRI. The code deals mostly with defining GUI controls (button, scroll-down lists etc.) to
manipulate properties of CAPRI tasks, and then to start them as GAMS processes. That part has been
thoroughly refactored with the revision of 2008. A second important part is the CAPRI exploitation tool,
which are basically generic enough to be used for other modeling systems as well. The current refactoring
left most of the code untouched compared to the code? developed since 2006, with the exemption of the
graphics which is now based on the JFreeChart library. However, as discussed below, in 2007, the
mapping viewer was refactored in larger part to host the 1x1 kim grid solution developed in the CAPRI-
Dynaspat project. The exploitation tool is a rather unique solution to exploit result sets from economic

models based on the definitions of views which are defined in XML tables. It combines features from
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DBMS reporting, data mining, spreadsheet functionalities and GIS into one package. And thirdly, there
are some specialized pieces as the HTML based GAMS documentation generator which are linked into the
GUL.

CAPRI tasks as business model

A core concept in the new layout is a business object called AgpTask. Technically defined as an interface,
such an object represents a work task in the overall CAPRI system such a? run of CAPREG to build the
regional data base. The interface requires getters and setters for properties such as baseYear, simYear or
MemberStates. The setters can be accessed either by a GUI interface or by the batch execution facility,

formally by class implementing the interface AgpTaskHandler.

Most tasks are GAMS executable tasks according to their isGams property. These tasks also provide
access to the name of the related GAMS program via getGamsProgramName. Each of these tasks has also

a method called generatelncludeFile which generates the specific GAMS include file for that task.

The objects also know about the main GDX file they are generating via getGdxResultFiles. Related to
that, they allow setting the logical names of the data dimension in the result data set via setDimNames and
setXMLTablesDims.

Once the properties of a task had been defined, their logical consistency can be checked by invoking the

method checkSettings. Check settings returns a string with a description of the first error encountered.

That layout eases dramatically the update process of CAPRI. Definition of new tasks or changes to
existing ones will generally not require changes in the GUI, but simply creates the necessity of either

implementing a new object with the required methods or updating an existing one.

Execution of tasks via a GamsStarter and GamsThread

Execution of tasks with the property isGams is handled by a GamsStarter object. An instance of
GamsStarter lets the task write out the necessary include file(s) to generate a specific instance of the
specific task (a simulation run for a specific scenario, simulation year, with the market model switched on
or off ...). A GamsStarter also knows about the working directory or other specific GAMS settings as the

scratch directory. It may generate a pipe for the GAMS output to the console to show it in a GUI.

An AgpTask can be executed by a GamsStarter who will then create a GamsThread. A GamsThread
extends the SwingWorker interface of Java so that it may communicate with the normal event queue of
JVM. A GamsThread can be gracefully terminated by sending a SIGNT signal to the GAMS process. That
will let the GAMS execution stop at a specific point determined by the GAMS engine itself and start the
finalisation handling of GAMS as a/the? removal of intermediate files and directories.

131



Refactoring the mapping part

When the 1x1 km grid layer was added to CAPRI during the CAPRI-Dynaspat project it became obvious
that the existing JAVA code to produce maps needed some revision, especially regarding the way the
geometry was stored. In this context the question of using an existing GIS independently from CAPRI or
the use of existing GIS classes plugged-into the CAPRI GUI was raised again; and some tests with open-
source products were undertaken. A stand-alone GIS as the sole option was certainly the less appealing
solution. Firstly, it would have required producing rather large intermediate files, and would have left the
user with the time-consuming and often error prone task of exporting and importing the data. Secondly,
the user would need to switch between two different programs and GUI standards. And thirdly, all the
usual problems with installing and maintaining additional software on a work station would occur.
However, as indicated later, the GUI naturally allows passing data over to external applications and does

hence not prevent the user from using a full-fledged GIS solution.

The main points taken into account during the search of a map viewing solution for CAPRI were:
(1) possibility to import data from the CAPRI GUI efficiently, (2) user-friendliness, (3) performance and
(4), in the case of plug-in libraries, expected realization and maintenance resource need, and naturally
(5) license costs. It turned quickly that an ideal product was not available. Some of the products were not
able to allow for the necessary link between newly imported tables with region codes and an existing geo-
referenced geometry. Others had very complex user interfaces or produced run-time errors, took ages to
draw the HSMU maps or were quite expensive. From the different options tested, the gvSIG
(http://www.gvsig.com/index.php?idioma=en) freeware GIS seemed to be the only option, allowing the
user to import data from a CSV — which must however be semi-colon delimited — and join one of the

columns to a shapefile. At least the version installed at that time was however running not very stable.

In the end, it was decided to build on the existing code base and let Wolfgang Britz write the additional
code “on demand”. The main advantage of that approach is the fact that the mapping view is transparently
integrated in the CAPRI GUI, it is sufficient to switch from “Table” to “Map” in a drop-down list to
produce a colored map, and that user demands regarding additional functionality may be and had been

added, taking into account the specific needs of the CAPRI network.

Compared to ArcGIS, where the EU27 HSMU geometry plus codes and centroids requires about 340
Mbytes, the CAPRI version requires about 27Mbytes solely. Reading in the CAPRI GUI is somewhat
slower compared to ArcGIS due to unzip on demand. The actual drawing operation takes about the same

time as in ArcGIS (about 11 second for the full data set). Classification in Java is typically faster.
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Views as the basic concept

The concept of the CAPRI exploitation tools is centred around the idea of a view. Content wise, each view
may be understood as showing one or several indicators relating to results of CAPRI working steps, e.g.

environmental effects of farming, prices or market balances. Each view thus
extracts a certain collection of numerical values
labels them so that they carry information to the user (long texts, units)
chooses a matching presentation — as a table, map or graphic
and arranges them in a suitable way on screen.

The views can be linked to each other, allowing a WEB like navigation through the data cube. Views can
be grouped to themes. The user may open several views in parallel, and he may change the views
interactively according to his needs, e.g. switch from a map to a tabular presentation, or change the pivot

of the table, sort the rows etc.

Internally, each view is stored in an 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 hence replaces look up tables in a DBMS. It may equally store information
regarding the pivoting, the view type (table, map, different graphic types), and for maps, classification,
color 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.
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View
definitions

GUI:

supplied Selection/pivot...

filters

Data model

The underlying data model is very simple and straightforward. All data are kept in one large multi-
dimensional data cube, and all values must either be float values or strings. Currently, only read-only is
supported. Each data dimension is linked to a vector a ?string keys. Those keys are the base for the filter
definitions. Currently, data cubes with up to six dimensions are used (regions — activities — items — trading
partners — years — policy scenarios). The data storage model is equally optimised to the specific needs. As
only float values or strings are supported, all data can be stored as one primitive array of either floats or
strings. To allow fast and efficient indexing, a linear index is constructed from the multi-dimensional data
cube, and the non-zero data and their indices are stored in a hash table. That renders data retrieval very
fast. All data are loaded in memory at initialisation time: For moderately long linear indices about 10
Bytes are required to store a non-zero float and its index as an integer. If the maximal linear index is very
large, the index is stored as a long and the storage need goes up to about 16 Bytes. For moderately sized

data cubes, 20 Million numbers can hence be hosted in about 200 Mbytes.

The data are read from a generic file format generated by GAMS (General Algebraic Modelling System, a
commonly used software package in economic modelling) called GDX, the software package on which
CAPRI is based. Access to GDX is handled via an API provided by GAMS.
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Client based solution

Technically, the exploitation tool is completely client based. That reflects the specific user profile of the
CAPRI modelling system where the exploitation tool is integrated with an economic model and tools
building up its data base. The main aim of the tool is to support forward looking policy analysis. For this
purpose users will create their own scenarios and in some cases even own variants of the export data,
which will lead to processes requiring considerable processing and storage resources. A client-server
solution where the production process and data storage would need to be hosted on a web server is
therefore not a preferred solution, also as users will often develop variants of the modelling system by
code modification in GAMS, and contribute to its development. The structure of the data driver would
however very easily support linkage to a network or WEB based data bases. It should however be noted
that the data base and GAMS code are managed via a Software versioning system, which is a kind of

client-server environment.

The geometry model

The mapping viewer of CAPRI is based on very simple and straightforward concepts. First of all, it
basically supports solely polygon geometries not comprising holes, line strings (interpreted as rivers) and
points for labelling. The storage model is optimised to host rectangles, and is especially efficient if the
polygons vertexes are all points in a raster. The topology is not read from a shapefile, but stored in a
generic rather simple format. However, a shapefile interface to generate the generic format is available.
The vertices are stored in x,y coordinates, already projected in a rectangular coordinate system, and the
viewer does not deal with the geographic coordinate system, but simply scales the rectangular coordinates
in the viewport. The viewer in its current version solely supports one layer of quantities. Those restrictions
naturally allow reducing memory needs, and, thanks to the rather simple data structures, also rather allow

performing drawing operations. It should be noted that the JIT compiler of JAVA is indeed rather fast.

The biggest topology currently handled simultaneously covers an intersection of Corinne Land Cover,
slope classes and Soil Morphological Units and comprises around 2.7 Million polygons for EU27. As the
majority of the polygons are rectangles, not more then 6-7 Million points needed to be stored. The
topology handler and the drawing routines separate rectangles, for which only the two outer points are

stored, from polygons, for which the vertices and centroids are stored.

The viewer is written in Java. There are two variants. One is a stand-alone version of the viewer realised
as an applet. It reads from an internal portable binary data format, and java classes, data and geometry can
be packed into one jar file, e.g. to ship it to a client. The second version is transparently integrated in the
GUI of the CAPRI modelling system.
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Swing is used for the GUI in order to profit from the most simple implementation, the viewer has been
written completely new, and is not based on existing GIS libraries. Even certain standard JAVA classes as
e.g. for hash tables, have been replaced by own implementations, to reduce implementation overhead.
Some care was given to support flexibility in classification, given that only quantities are supported, so
that the tool covers natural breaks, quantiles, equal spread, mean standard and nested means. Area

weighting is supported as well.

In order to export data to other applications, the tools support first of all tab delimited clipboard export,
allowing import e.g. into EXCEL. Maps can be exported as JPEGs over the clipboard. Alternatively, the
user may export to external file, in CSV format, DBF, to MS Access or to GAMS. DBF export will

generate a second file comprising meta data.

The exploitation tools of CAPRI build on a rather simple structure. Each CAPRI work step stores its
results as a GAMS parameter, representing a multi-dimensional sparse cube which is stored as a GDX file.
The exploitation loads the non-zeros from one or several GDX files into memory. However, given the
length of the different dimensions and the use of short codes, the user would be typically lost on his own
in the large tables. The XML definition file is the equivalent of a collection of “SQL queries” as it defines
views which combine filters in the dimensions of the cube with information on how to show the results

(pivot; table, graph or map).
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The structure of the XML definition files for the views

General comments

It is not intended to let the user edit this file, but in order to have a complete documentation, some
information about the structure is included in here. The XML parser used by the GUI’s java code is not a
general XML parser, as tests revealed that the java base general XML parsers were rather slow. For the
XML file used for the definition the views (the standard name is “tables.xml”), using a simple parser has
some consequences: only one tag is allowed per line, and tags are not allowed to span several lines. Also,

error handling is so far only rudimentary as users are not supposed to edit that file.

The table viewer currently supports up to 6 dimensions, which are named as:

1. Region
2. Activity
3. Product
4. Scenario
5. Year

6. Dimb5

in the XML-file. These “logical dimensions” can be mapped to any dimension of the original data cube
read in by the java code. Pivoting can then be used to map these “logical” dimensions to viewport

dimensions seen by the user such as the columns and rows of a table.

Necessary tags for tables
A table definition is found between the <table> ... </table> tags. It must at least define:

The table theme, such as <theme>Welfare</theme>. The themes are shown as a drop-down menu

in the exploitation tools.

The table name, such as <name>Welfare comparison between Member States</name>. The

names must be unique.
The items of the tables.

The order of the themes and table names will define their order in the drop-down menu.
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Defining the items of the table

The underlying idea of having a “hand defined” list of items for one of the definitions stems from the
observation that most tables have only a very limited number of columns, and that these are normally
formatted with care regarding their text comprised. Each table therefore requires a definition of items, but

the items must not necessarily be mapped in the column viewport.
<item>
<itemName>Money metric</itemName>
<key>CSSP</key>
<unit>Mio Euro</unit>

<longtext>Consumer welfare measurement: expenditures necessary to reach utility in current

simulation under prices of reference scenario</longtext>
<link>Money metric</link>
<l/item>

An item definition is enclosed in the <item>...</item> tags. It must at least comprise a <key> and an
<itemName> tag. The case sensitive key must match the symbol identifier as found in the GDX file,

whereas the itemName can be freely chosen.
Facultative tags are:
<unit>: a physical unit shown in table
<longtext>: a text shown when the mouse hovers of the column
<link>: a link to another table for the table cells under the column.
<colormode>: the color mode used when a map is drawn for the item. The following modes are supported:
GYR Green Yellow Red
RYG Red Yellow Green
GR Green Red
RG Red Green
BG Blue Green

GB Green Blue
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WB  White Black
BW  Black White
LD Light Blue Dark Blue
DL Dark Blue Light Blue

Items can only stem from the product or activity dimension. In order to define from which dimension

they are taken, the user can set either:
<isActivity>NO</isActivity>

Which means that the table loops over the products, and the items refer to the activity dimension. A
typically example is a table with market balance elements: items such as “FEDM” are found in the
columns of the CAPRI tables where also the activities are stored. Consequently, the table will loop over

the products, and not over the activities. Alternatively:
<isActivity>YES</isActivity>

allows only items from the product dimension, and lets the table loop over the activities. A typical
example provides a table showing activity levels, yield or economic indicators for the production

activities.
Additional tags

<defpivot>

Defines the default pivot used for the table. The pivot string consists of characters. The first character
position is for the table row blocks, the second for the table rows, the third for the column blocks and the

last for the columns. The logical dimensions are labelled with the following characters:

R regions
P products
I Items

S Scenario
D Dim5

A Activity
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The definition <defpivot>0R0S</defpivot> thus means: regions are in the rows, scenarios in the columns.
The definition <defpivot>PISR</defpivot> puts the products in the row blocks, the items in the rows, the

scenarios in the column blocks and the regions in the columns.

<defview>

Defines the default view used for the tables, the list of default views is equal to what the user can select in

the drop-down box:

Table "
Line chart

Bar chart
Area chart

Spider chart

Pie chart

Biox and Whisker chart
Hiskogramm

Map

Flovmap

Piemap

Markoy chark

<COO>

This tag defines the geometry to use for maps. Currently, the following geometry files are available:

NUTSIl.zip  NUTS 2 geometry for countries covered by the supply module

MS.zip NUTS 0 geometry for the countries covered by the supply module
RMS.zip Global geometry for the regions with behavioural functions in the market model
RM.zip Global geometry for the trade blocks in the market model

HSMU.zip 1x1 km pixel clusters for EU 27 without Malta and Cyprus

There are also 1x1 km pixel clusters for individual Member States, but these are internally passed to the
viewer when only one country is shown.

Alternative texts for the dimensions

Normally, the names for the dimensions are passed in the view by Java. However, their name can be
changed by:

<regionText>....</regionText>

<activityText>...<activityText>
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<regionText>...<regionText>
<productText>...<productText>
<scenText>...<scenText>
<dim5Text>...<dim5Text>
<yearText>...<yearText>

That text is shown:

As description above the outer drop-down selection boxes:

Region Vears

] European Union 27 w2013 -

rrrrrrrrrrrrrrrrrrrrrr

In the pivot dialogue:

And in gaphics / map titles and the like.

Filters for the elements in the different dimensions

Without filters, all elements found on a logical dimension will be shown to the user in any table. The
exemptions are the items either defined for the product or the activity dimension, see above. In order to
restrict the selection in the other logical dimensions, a selection list can be defined in the table definition.

Take as an example the following XML tag:
<regionSel>MS<regionSel>

It means that the table will only show elements with the tag <region> (see below) which comprise MS in

their <sel> field. The example would refer to the Member States. There is a specific selection list:
<regionSel>FromDataCube<regionSel>

Which will neglect the elements under <region> as defined in the file, but rather takes any one found in
the data cube. The option was introduced to avoid the necessity to define all 180.000 HSMU codes in the
file.

Attaching long texts and filters to elements

Items for activities, products, regions and dim5 are typically defined in the file, see the following example:
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<region>
<key>SK020038</key>
<itemName>SK020 - FT41 / GT100 - Specialist dairying (FT 41)</itemName>
<sel>[all, RS, SK, FA, SKFA, FT41, GT100, FT41GT100]</sel>

</region>

The definitions for one item are enclosed in the tag (<region>...</region>, <activity>...</activity>,

<product>....</product>, <dim5>...</dim5>).
The order of the items in the tables is defined by these lists.

Each item has a key, which corresponds to the symbol identifier found in the GDX file. The keys are case
sensitive. The itemName is a long text which is typically shown to the user. The elements found between

the <sel> ...</sel> tags can be used as filters in table definitions, or interactively by the user.

A specific tag is <aggreg>yes</aggreg>: when found for an item in the rows, it will be shown twice in the

table: once in the top part, and then again.
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Index

CAPRI installation 11
Changing fonts 55

Column and row selection 51
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Classification method 82
Color table 85
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Shrinking polygons according to UAA share
81

Store settings 100
Updating the map 98
Number format and rounding 55
numeric filter 95
Online help 19
Pie chart maps 78
Pivoting 53
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Tables
Drill down 58

Filtering 59

Outlier detection 63
Sorting 59
Statistics 60
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View
scenario result 114
View data
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