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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 where
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 down in a short chapter, this GUI
needs was now revised in major parts. That 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, which 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

Ed CAPRI [T:\britz\CAPRI\sams]
File m Help

R serings B

from the menu bar

Option rz\ El g|

Cption

User Settings || capRI System Settings | Gams | Other options

User Mame

wolFgang Britz

User Type

Adrminiistrator v

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

[ ] 1
I‘ CAPRI GUI ¥ersion 1.6 , November 2008 |User name : Wolfgang Britz |user type : Runner I

Choosing a initialization files

Some user 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 appropriate batch command file. 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.

t- -
CAPRI [\CAPRNgams] D
Flle GEVINTEE Help i

woe  Sellings n Tas

®
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Linking the GUI to the local CAPRI installation

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

Option

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

CAPRI mods files directory [%

3

T:ibritzh CAPRIN gams

Result Directory

[

T:\britz CAPRIresults

Default palicy fils {baseline)
MTRSTD

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. 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:

Optian

User Settings || CAPRI System Settings || GAMS || other options

Path to GAMSI.exe

D:\GANSZZ. B gams . exe E]
GAMS Options %

pw=200

GAMS scratch Directory

ditacrdir |

Kumber of processors used in GAMS

Get the number of processors ...

The “Path to Gams.exe” points to the actual GAMS engine to use. Currently, versions 22.3 and higher are
supported. It is recommended to use GAMS 22.6 and above to benefit from the grid solve facility. The
grid solve facility will use up to “Number of processor used in Gams” to solve model instances in parallel.

The button “get the number of processors ...” will retrieve the number of available processors in the

computer.

11



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 use in listings.
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Getting help

CAPRI|[T:\britzACAPRI\zams]

File Options EE
Work step sel  Dnthe Help apare

Open content of Online Help via CAPRI web page
Open GUI document on CAPRI web page

Open CAPRI documentation on the web

Open CAPRI web page

(3 Build datal
() Generate |

O Run simuli  S5end mail to CAPRI user list
| Last year

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.

13



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 progress bar.
For tasks linked to a GAMS program, the buttons as shown below will be active:

o “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.

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

compilation or run-time errors are reported.

e “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.
e “show results”: loads the results form the task in the CAPRI exploitation tools

e “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 be not visible. The same holds for

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

14



Graph: Basic layout

of the GUI

CAPRI [T:\britz\ACAPRI\gams]

File Options Help

Work step selection
@8

() Generate baseline

) Run simulation

() Collect meta information

() Batch execution

() Generate GAMS documentation

() Exploit gdx files

Task selection

(%) Prepare national database

() Finish national database

() Build regional database, time sevies
() Build regional database

7 Build global database

Task properties for : prepare national database

First year

Last year

Member States

Regional Break down

Estimate areas, yield and crop production
Estimate anmimals

Estimate markets

1984 v
2004 R
BL {Belgium & Luxembourg) ~
DF {Denmark) —
DE {Germany) v

() Build HSMU database

compile GAMS || run GAMS

” stop GAMS ][ show results ” show meta data

&

CAPRI GUI ¥ersion 1.6 , November 2008 |User name : Wolfgang Britz

Uset type : Administrator
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The different work steps

Each work step may comprise different tasks. No task will require starting more then 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

(%) Exploit gdx files

Each work step may comprise several tasks, which are shown in 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

i) 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
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.

17



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 GUL

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.

18



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,

19



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

input to generate the baseline.

20



The task run simulation

Graph: the task panel for “Run Simulation”

Task selection

(¥ Define scenario

") Run simulation

() Downscale simulation results

() Enploit scenario results
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Define scenario task

CAPRI [D:\T52009\gams]

File Options Help

Work step selection Scenatio description

() Build database Enker scenario name

() Generate baseline WTO Harbinson with Bio-Fuels. I
@ Run simulation Enter scenario description

() Collect meta information

O Batch execution Scenario elements

() Generate GAMS documentation
Define basis scenario file

() Exploit gdx files

\_) Scenario categories S
Task selection -3 Binfusls =

() Define scenario

() Run simulation

() Downscale simulation results

() Exploit scenario results

Store scenario

CAPRI GUI ¥ersion 2.0, March 2009 |U§Er name : Wolfgang Britz |LI§Er type : Administrator ‘

Chosing 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 is shown on
the left hand side in a 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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Scenari elements

D=1 T 52009 garmscenpaseScenariosymtesti. gs
Define basts scenano file

G Schnir SRt *  How tu read that table: A
L sinfuuek: .
® bicf DL0Lz ; o =
3 premams - PSDPAY_T: premium schemes (see policy\policy Seta.gms) as DPGRCU
= £ Coulig - L2008 from 2006 onwards
 Fuby decougled * ps P ——
DRl deconieng 8
s+ (2 Distribagion Farm premium B oiiecorr:
L3 WTC Poley
» wiohb .
EMEEE 7o, MCoupling degree for each paysent and memher atace!
ELOOODDO PEOOODDO DEOOOOOO0 ELOOOODOO0 ES000000 FROOOODO IRDOOOOO
BRGRCY L2008 ep epa epa epa | | 28 ep
DFFULS L2006 w0 100 100 100 100 w0 100y
DPDVHETE <2006 epE eps eps eps eps epE eps”
DPOEHEES L2006 100 100 100 100 100 100 100
DFFART L2006 100 100 100 100 100 100 100
DRSILA L2006 eps eps eps eps eps eps eps
DPPARI fa .Z0D6 eps eps eps ey eps eps epa
LEERAY L2006 rpa rpa rpa 100 100 100 rpa
DFBULE L2006 eps % eps epa eps eps aps
DRICOV 2006 eps eps epa 2pa 2ps eps aps
DP3HGH <2006 eps 50 eps eps 50 50 eps
DPEXTENS L2006 rpa rpa rpa epa epa rpa rpa
DFFOTA L2006 %) 60 60 60 60 %) %}
DENE_SHGA L2008 eps mpz epa eps =pa eps epa
DPNE_BCOE 2006 g g “p g “pm g g
DFNE_NEAT 2006 rpa epa epa epa epa rpa rpa
DFSL_AMICT L2006 w0 eps eps eps 40 40 eps
DP3L_CALV .Z0D6 100 eps eps =ps 100 100 eps
DPRATHILE 2006 100 100 100 100 100 100 100
DPENERCRP 2006 100 100 100 100 100 100 100
v
. BSS/2004, 7.5.2001: wenigaten 60 der 2000-2002 geleisceren Zahlungen nls Berrishspeasmic A
|_Store seenada | | Save chanars | | Reset chanars

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 user 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 II 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 properties for : run simulation

Base year 2002 b

<

Simulation year 2013

¥

BL (Belgium & Luxembaurg)
Member States Ok, (Denmark)

DE {Germany) ~
Regional Break down Member States w
Number of iterations 15 v
Scenario file name 01GWPBUR.GMS w
[] 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:

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

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

selected Member States, only.

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

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

e 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.

e 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.

e Global market model: Switch the spatial global market model for agricultural products on and off.
If switched off, outputs 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 later needed.
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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 |2002 b
Simulation year 2013 w
EL (Belgium & Luxembourg) ~
Member States D (Denmark) —
DE {Germany) w
Regional Break down Member States L
Scenario 1 w
Scenario 2 A
Scenario 3 A4
Scenario 4 | w |
Scenario 5 | ~ |
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 taking 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:

e 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 State (e.g. CAPMOD)

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

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

from steps with a lower order.
e |tem: the different types of Meta data provided.
e Content: actual Meta data for the item.

o 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

BLODO00D
DKO0ODOD

PREPARE NATIONAL DATABASE —

BUILD REGIOMAL DATABASE %

Py

TITLE OF DATA SET
| |DATE OF VERSION ~

WS

Prepare national database COCO1
2008-05-28 18:09:34 v

coce_output_tmpngd:i : Normal
res_n2.gdk ¢ Modified

Member state

Workstep

#  Item

Contert

File name and S¥M status

ALO00000
ALO00000
ALDO0DOO

AL000000 BASELINE CALIERATION [TITLE OF DATA SET [Baseline caibration MTRSTD res_2_0213MTRSTD, gdbx : Modified
ALOD000D BASELINE CALIERATION WORKSTEP |Generate bassline res_2_0213MTRSTD.gdbx : Modified
ALO00000 BASELINE CALIERATION KEY MTRSTD res_2_0213MTRSTD.gdbx : Modified
ALOD0O0D BASELINE CALIERATION MAME OF PROCESSOR ORGAMISATION  |wolfgang Bricz res_2_0213MTRSTD.gdx : Modified
AL000000 BASELINE CALIERATION TEMPORAL COVERAGE 2013 res_2_D213MTRSTD.gdx : Modfied
ALO00000 BASELINE CALIERATION DATE OF VERSION [2008-09-26 15:53:45 res_2_D213MTRSTD.gdx : Modfied
ALO00000 BASELINE CALIERATION BASEVEAR lz002 res_2_DZ13MTRSTD.gobx : Modified
ALDO0DOO BASELINE CALIERATION SIMYEAR: 2013 res_2_D213MTRSTD.gdx : Modified
ALDO0DOO BASELINE CALIERATION MCDEL_SWITCHES IREC_D¥N OFF MARKET_M GFF YANI_M OFF res_2_DZ13MTRSTD, gdx : Modified
ALO00000 BASELINE CALIERATION MEMEER_STATES [EL DK DE EL ES FR IR [T ML AT PT FI SE UK CZ FE HULT LY PL 51 SKRO BG CY MT NO ALMK CSBAHR MO K |res_2_D213MTRSTD,gdx : Modified
L0000 BASELINE CALIERATION LANGUAGE WITHIN THE DATA SET EMGLISH res_2_D213MTRSTD, gdbx : Modified
ALOD000D BASELINE CALIERATION MAME OF EXCHANGE FORMAT (e res_2_0213MTRSTD, gdbx : Modiied
ALOD000D BASELINE CALIERATION MAME OF OWHER ORGANISATION ICAPRI network. res_2_0213MTRSTD.gdbx : Modified
ALO00000 BASELINE CALIERATION MAME OF ORIGINATOR ORGANISATION  [CAPRI netwark res_2_0213MTRSTD.gdbx : Modified
ALOD0O0D BASELINE CALIERATION DESCRIPTION OF PROCESS STEP |Generate baseling, Baseling calibration res_2_0213MTRSTD.gdx : Modified
AL000000 BASELINE CALIERATION GEOGRAPHIC COVERAGE BY MAME [BL DK DE EL ES FR IR IT ML AT PT FI SE UK CZ EE HULT LY PL SI SKRO BG CY MT NO AL MK CSBAHR MO KO |res_2_D213MTRSTD.gdx : Modfied

GENERATE EXPOST RESLLTS

TITLE OF DATA SET

(Generate expost resuks EXPOST

_0z02mtrstd. ook : Narmal

GENERATE EXPOST RESLLTS

WORKSTEP

Generate baseline

res_2_bznzmrstd.gdx : Normal

GENERATE EXPOST RESLLTS

res_2_0202mtrstd, g ; Normal

ALOD0O0D

ALDO0DOO GENERATE EXPOST RESLLTS MAME OF PROCESSOR ORGANISATION  |Alexander Gocht res_2_nz0zmirstd. g : Narmal
ALO00000 GENERATE EXPOST RESLLTS TEMPORAL COVERAGE 2002 res_2_D202mtrstd. g : Normal
L0000 GEMERATE EXPOST RESLLTS DATE OF VERSION [2008-09-01 11:25:55 res_2_0202mirstd. gobx ; Normal
ALOD000D BASEVEAR lz002 T res_2_020Zmtrstd. gdbx ; Normal
ALO00000 SIMYEAR 2013 res_2_0z0zmirstd. gdc : Narmal

MCDEL_SWITCHES

[REC_DYM ON MARKET_M ON YANI_IM G

res_2_n20zmirstd. adx : Narmal

AL000000
ALO00000
ALO00000

MEMBER_STATES

/BL DK DE EL ES FR IR [T ML AT PT FI SE LK CZ EE HULT LY PL SI SK RO BG CY MT NO AL MK C5 BA HR MO KO

res_2_nzozmerstd. gd : Narmal

LANGUAGE WITHIN THE DATA SET [EMELISH res_2_0202mtrstd. g : Narmal
MAME OF EXCHANGE FORMAT GDx res_2_nz0zmtrstd. gobc : Narmal

ALDOOO0D NAME OF OWHER ORGANISATICN (CAPRI network res_2_0202mtrstd.gd : Normal

ALD000N |GENERATE EXPOST RESLLTS MAME OF ORIGINATOR DRGANISATICN |CAPRI network res_2_0202mtrstd.gd : Normal

ALD0000D |GENERATE EXPOST RESLLTS DESCRIPTION OF PROCESS STEP (Generate baseline, Generate expost resuks res_2_0202mtrstd.gd : Normal

ALD0000D GEOGRAPHIC COVERAGE BY NAME [BL DK DE EL E5 FR IR [T NL AT PT FLSE UK CZ EE HULT LY PL SISK RO B CY MT NO ALMK CSBAHRMO KO res_2_N202mirstd.gdsc : Normal

ALOO000D TITLE OF DATA SET (Generate trend projection CAPTRD results_0213.gdx : Madified

ALO0000D DATE OF VERSION [2008-09-24 22/53:35 results_0213,9dx : Madfied

ALO0000D TEMPORAL COVERAGE 1954 - 2030 resdlts_0213,9dx : Madfied

ALDO0D0D LANGLIAGE WITHIN THE DATA SET [ENGLISH results_0213.qd : Modified

ALDOOO0D NAME OF EXCHANGE FORMAT (GO results_0213.qd : Modified

ALDOOO0D |GEOGRAPHIC COVERAGE BY NAME [BL DK DE EL E5 FRe It IT NL AT PT FI SE UK CZ EE HULT LY PL 515K RO BG CY MTNO ALMK CSBAHRMOKO  results_0213.gdb : Modified

ALDOOO0D MAME OF ORIGINATGR ORGANISATION |CAPRI network resuits_0213.gdx : Modified

ALD000N |GENERATE TREND PROJECTION NAME OF OWHER ORGANISATICN [CAPRI network resuits_0213.gdx : Modified

ALD0000D |GENERATE TREND PROJECTION MAME OF PROCESSOR ORGANISATION (Walfgang Britz results_0213.gdx : Modified

P [GFNFRATF TRFHID PROTFCTTON DFSCRIBTION (OF PROCFSS STFR [Ganmrate hacsline. Generate frend nriection retite 1713 b Minelfied )
< >
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Batch execution

Graph: Batch execution panel

Batch execution

Batch file to execute h:\hritz\iava\trunk\de\capri\task\testBatchUni.txt | Set file
Directory for exp/ref files Ebritz'\.capris.codeDocInput || setdirectory

Generate EXP and REF files For HTML documentation ] Cnly 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 programs 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:
e Allows executing many different CAPRI task after each other without requiring user input.

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

may queried at a later time.

e Ensures that each new run generates its own listing file, which can be opened from the HTML
page.
e 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. At 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 [k:\britz',capri*.codeDocInput || Setdirectory
Directory for HTML documentation files | \britz',capri’, GAMSDoc ]| setdirectory

t:hbritzYcapril codeDocInputBaseline _calibration. ref
t:ibritzcapritcodebocIinputiBuild_global_database. ref
LibritzcaprilcodeDocInputiBuild_H3MU_database, ref
t:britzYcapril codeDocInputBuild _regional_database. ref
t:Ybritzlcapril codeDocInputiFinish_national_database. ref
t:\britzcapritcodebocInputhGenerate_expost_results. ref
LibritzcaprilcodeDocInputiGenerate_policy_shifts ref
t:britzYcapril codeDocInputGenerate_trend_projection.ref
t:YbritzYcapril codeDocInput\Prepare_national_database.ref
t:britzcapritcodeDocInpubiRun_simulation. ref

List of available EXP and REF files

[ Generate HTML documentation ]

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

technical documentation for CAPRI” to be found on the Capri web page under technical documents.
The controls on top allow the user:

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

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

e 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

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

List of tables loaded from GDX file{s)

T:\britz\ CAPRIY results' Capreg'fert_out.gdx

user input name type dims records long text
fert_out  |parameter

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 automatically names. 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 britz\CAPRI\gam: O

File Options Help

Work step selection List of tables loaded from GDX file(s)

() Build database

() Generate baseline

() Run simulation

() Collect meta information

() Bakch execution

() Generate GAMS documentation 3 Choose the gdx file to load BI
= e
o | : 2
© Esploit gdx files Suchenin: | () Capdis v | 5l | =
7 "9 |&] sednde_PT_0202.9dx |&&] xobs_cz_0202.0dx |&] obs_FI_i
et |&] xdnde_PT_0213MTRSTD. gdx |&] xobs_CZ_0213MTRSTD gdx |&] xabs_FI_i
uiskzt v -
vermendcte ||| xdndc_RO_0Z13MTRSTD gdx |&] xobs_DE_0202.qdx |&] xobs_FR_|
Dokumente ||| =dndc_SE_020Z.gdx |&) xobs_DE_0213BI0F_DLCE10.gdx |8 xobs _FR_
= |&] xdnde_5E_0213MTRSTD. gdx | &) xobs_DE_0213810F_D2EZ.qdx |&] xabs_HU_
E |&] xdnde_S1_D213MTRSTD.gdx |&] xobs_DE_0213MTRSTD. gdx |&] xobs_HU_
Desktop | &) =dnde_sk_0213MTRSTD. gdx |&] xabs_IR_t
|&] sdnde_UK_0202.0dx |&&] xobs_DK_D213MTRSTD gdx |&] xobs_1R
- |&] xdnde_UK_0213MTRSTD. g |&] xobs_EE_0202.0dx |&] xobs_IT_i
=74 |&] mobs_aT_0202.0dx |&&] wobs_EE_0213MTRSTD. gdx |&&] wobs_IT_t
Eigene Dsteien | || &] xobs_AT_0213MTRSTD.gdx |&&) xobs_EL_0202.9dx |&] xobs_LT
| &) xobs_BG_0202 gdx |&] xobs_EL_0213MRSTD.adx |&] xabs LT
= =] xobs_BG_0213MTRSTD.adx |&] xobs_EL_0213MTRSTD.qdx |] xobs_Ly I
e '} | &) =obs_BL_0202.0dx |&) xobs_ES_0202.9dx |&&] wabs_Ly 1
Arbeitsplatz | ||&] xobs_BL_0213MTRSTD gdx |&) xobs_ES_0213MTRSTD adx |&] xobs_MT_
= & | ¥
] Dateiname:  |xobs_DK_0202,gdx | [ ofnen |
Netzwerkumgeb
letzweriamgeny Dateityp: |GAMS g files vl [ Abbrechen ]
Load gdx file Load selected tables{s)
CAPRI GUI Yersion 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.

B CAPRI [T:\britzACAPRIAgams] EEX

File Dptions Help

Work step selection List of tables loaded from GDX file(s)

) Build database T:\britz',CAPRT: results',Capdis'xobs_DK_0202.gdx

() Generate baseline iuser input

parameter

(7 Run simulation

() Collect meta information

() Bakch execution | user input

parameter
() Generate GAMS documentation

(%) Exploit gdx files

Load gdx file ] l Load selected tables(s) J

CAPRI GUI Version L6, November 2008 |User name : Wolfgang Britz |User type : Administrator I s

Pressing load selected tables will open the following dialogue, choose

B x|

i ] Choose howe ko join the information From the parameters

(0] 4 I Zancel |

[

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 o.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:
e QGenerating GAMS code based on user input
e Starting GAMS
e 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 a 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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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 types 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 a 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 can from different runs can be merged

into one hash table.

As the gdx-files provide a lists of all labels used in any parameters stored in that gdx-file, the index
vectors allow 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 do 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
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dimension, two options are possible. Firstly, the user may interactively at run time re-establish based on its
knowledge the link between data dimensions and specific sets, and thus add long-texts to the labels used

on that data dimension. 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 type 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 only may 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 a external file, in different format (HTML, CSV, tab-separated,
GAMS, fixed width tables). There are further possibilities as changing fonts or the number of decimals.

Pre-defined views

A 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

Exploit scenario results Q@@
TR \"x.afr_s o 2 s A | Table -
Il & I B> ] BIOF_D2E2 BIOF_D10E10 ‘
|
Time and date 200802126 20080213
Recursive dynamic mode OFF OFF
Expost si ion mode OFF OFF
Paolicy shift mode OFF OFF
Baseline calibration mode OFF OFF
Market model for agricultural outputs O oN
Market model for young animals on On
Regional break down (NUTS-level) 2 2
Base year 2002 2002
Humber of Member States included a4 34
Humber of regional units included 252 252
Humber of inner iterations per year 13 15

View selection

The currently selected view is shown as description of the pushbutton in the left corner of the toolbar

| Supply details |
under the label View. 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
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heading, and mo heading will show the single views. Some views will be opened as graphics

(see chapter ) or maps (see chap,

Selection for rows

W=D Regian Years
| Meta » bpean Linion 27 w2013 v
Welfare 3
cap » _D2E2
{ Markets ’ ] Hectares or Yield
Prices Fraor herd size [kg or 11000
Trade » [1000 ha or head/ha or
Farm b Suppl 5
{ HsMU ¥ Supply dﬁ\\s, mapping wiew
DNDC b Income Indicators
Environment ¥ Lshour use per activity
Dual analysis »  Income indicators, mapping view
1 Multi-Functionality »|  Income indicators across Member Stakes
Energy »  Revenuss
- Motable Costs
LI T Further cost breakdown
crops Energy and maintenance costs
m Fertilizer input
and Feed Distribution
Permanent Feed requirements
Fodder Main crop areas

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-bown boxes

in the toolbar. Use the mouse to select in the boxes. You can also use the keyboard to search items by

Region Years

) ) Eurapean Union 27 w2013 W
typing. In 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.

Selection for column groups Selection for columns
T, —7E2
Income ectares or herd Yiel
size [ka
[1000 ha or hds] orh
Cereals 59217.85
Oilseeds 454.55
Selection for rows
Other arable crops 1693.24 e

Pressing the button will open a selection dialogue:
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Selection dialog for Table rows

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

[ Clear selection, add patkern ko labels ] [ Clear selection, add pattern ta keys ]
[ Add patkern to labels ] [ Add patkern to keys ] | |
[ Remove pattern From labels ] [ Remove patkern from keys ]

2 Crops ARAE
nd Permanent crops FERM

khe mous

BEFM
PEPL
RE
E

Dururmn wheak

[ 8] 4 H Cancel

The selections can be done with mouse, following the convention of the operation systems. Additionally, a

selection string can be entered in the field above, with the following possibilities:

o

) select all

e “C*”gelect all items starting with “C”, “C??7?” will select string starting with C followed by any 3

characters.

Clear selection, add pattern to labels ]

The

button will remove any selection and select only those items

[ Add pattern ko labels

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

[ Femove pattern from labels ]

matching items, where 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.
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I CAPRI [T: \britz\CAPRI\gams]

View Handling  Windows

Build regional database

v
List of key wards For groups
shiow all i )
e (1) e s el
al (82)

Cereals ?En::::: ((830) ) 1484.26

Oilseeds cropAag (12) 63.49

Other arable erd [crops (51 140.57

Vegetables and| [299= (5) 14.42

Fodder activitief ZEEZS;:E;ESS :E a3 862.65

Set aside and fi [m] 220.67

All cattle activiti = 1924.36

Beef meat activities | 29.06 455,97

Hon cattle | 54,62 2435933

Cereals | 34187 1484.26

Soft wheat | 360.89 614.00

Durum wheat I

Rye and Meslin | 282.99 44.96

Barley 330.97 743.89

Oats 27115 52.60

Grain Maize

Selection of the view type

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

drop-down box:

Manually changing the pivot

Normally, the predefined views will link the data dimension in an appropriate way to columns and rows.

However, the user is free to change the pivot, to e.g. generate a cross-sectional series. A dialog opens
o=

when pressing the ﬁ buttom to pivot the currently shown or selected part of the view:
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B Transpesing and Merging
Table control area
Animalion 0
Bow {1} i)
Region{273)
B (2} 1
hide{1)
Bow (1) i
Years{1)
B {4} (]
Table area
2] Table cobamn groups
Scenarios(2)
&| Table columns Item{t)
I3
0 2]
Tabde row grougs Table rows. Table cells area
Activiby(RT)
ok cancel
Scenarios(2)
The boxes show the data dimension and their lengths. They can be dragged to the

different viewport dimension as shown in the screen shot above. Assigning several dimensions to the

BIOF_D2E2 Income
[Euro/ha or head]
Table columns

Scenarios(2) Itemi(6)
columns leads to “spanned” dimensions
| (-] 0> | Coreals ey o
| T 0 |
wor_onz | income oL Bass
[Euar o or head] A7.77% 2001%
Hectares or hevd size s LEeER)
(1008 ha or has] <20l A2 24%
Yield e mnnss
[k or 14080 headha or head] | 3BE% LRHL S
mor_piecy [ Income s [2LE
0 [Fusaitus or bmad] oo 0w
Hectares or herd size. EarLI? -ar.
o - o
. #4231 FI ] . .
Alternatively, columns and rows can have row block: s 108 it b =« =< |n 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 external file.

Changing view options

&

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

Comparisan output Qnly walues v
Data dimension used For comparisons Region

Element used For comparisons European Union 27 v

[ define colors ] [ store settings ] [ Inad settings

O | |11 | |plain v

Fraction digits and decimal separator |2+ | |,

ut off limit ko determine empy cells {1

Show only selected tems + | |Long texts only v

Separator betwesn merged data dimensions | %

Columnwidth | 85 2 | Rowwidth | 87 &

[[] Hide empty rows  [] Hide empty columns

Use default pivoting for tables

<

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

Number formatting: chose 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 currently seen view any columns and

rows which would show only blank cells.
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.

Comparison outpuk Only walues

Cata dimension used for comparisons w
Walues and percentage difference
Yalues and absolute difference

[ ok ] [ define colors ] [ stdonly percentage difference

Cnly absolute difference
Mormalisation

v DPﬁDIlS Walues and GTAP difference

Cnly GTAP difference

Element used for compatisons

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

BIOF_D2E2
@ =
Income Hectares or Yield Supply
[Euro/ha or herd size [kg or 11000 [1000t or 1000
head] [1000 ha or headha or animals]
hds] head]
g >

438.65 59217.85 4958.80 293649.34
A7 73% -2.08% 350% 5.58%

Cereals

454.55 8335.37 2271159 18934.54
30.01% -13.24% 617 % -18.60%

Oilseeds

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

one with the comparison output, as seen below. The “Data

dimension used for comparisons” offers a drop-down list” with in connection with drop-down list

to select the “Element used for comparisons” defined the comparison point.

Showing a histogram windows

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 presents, the red

dotted whiskers at the tail with strong outliers are removed.

The blue dotted lines show the mean, and +/- one standard deviation around the mean. For a normal
distribution, that would cover around 2/3 of the observations. The black dotted lines in the histogram show
the class limits used for the colour model. The bottom reports some descriptive statistics. The technical
implementation is set up according to the way maps are drawn: the population consists of all values in the
rows and the columns of the table, and thus differs from the outlier control, which treats each columns as a

separate set of observations.
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Histogram for : Build regional database [0] |THE|R|

Median
—  — @000 |

\ | Median plus 3 IQR

Median plus 1.5 IQR

175443 3886.6
|

271

|

/i

Mean nlus one std. dev.

~_

Lual

0.00 5838.51 11677.03
Arithmetic mean

n 272
Min 0.00
Q1 1891.01
Median 3139.70 Mean 349346
03 4437.06 Lo
Max 11677.03 Class limit
IOR 2246.00 Std.Diev 20589.33

The colors are typically used to visualize the distribution in maps, but, as a second option, they can also be
applied to the numerical values in tables. Alternatively, histograms and box and whisker diagrams can be

drawn via the graphics.

Working with tables

Tool bar Controls for column and row selection

B Build regjonal database [0]

Table ; Region @ Wiew kype
SEC '\ I
| Supply details 1 European Union 15 - | g REE) | Table v
Q /
Income Hectares or herd size Yield Supply Crop share/Animal density | Production per UAAR
@ [Euro/ha or head] [1000 ha or hds] [kg or 11000 head/ha or [10001t] [% or 0.01 animals heads/ha] | [kg/ha]
head]
—reals 9070.09 29.93 -
Oilseeds 1485.78 4.90
Other arable crops 1m.1 3.87

The toolbar

Wiew Region Years * ﬁ Fal |Table v
| Supply details | |Euru:upean Union 27 b | |2I313 Vl SEE E
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Tooltips for column and row headers

For predefined tables, tooltips may be stored which give additional information on the columns and rows.

They will appear when the mouse is moved over the respective column or row header.

Y

Income Hectares or herd size Yield Supply Crop share
[Euro/ha or head] [1000 ha or hds] [kg or 171000 head/ha or head] [1000 t or 1000 animals] % or 0.01

| S|

244 87

FYTYET £298 03 0214 00
PFémiums + Revenues - variable casts accarding ko the definition of Econamic Accounts For Agriculture, income available to Farmers to pay for land, labour, capital and prafits |
ITEST

1171.26 140.57 39192.45 5509.33
ANTAZRT 14.42 PREMG. IR 41605

Drill-down

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

2515.60

= 5%!:\3 Click to table 1 Supply detals

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

the cell will jump to the connected table.

Clipboard export

The content of the currently shown view can be copied to the clipboard by pressing the button.
Tables are placed as tab delimited text in the clipboard, so that they can be pasted into spreadsheets.

Graphics and maps are placed as graphics in the clipboard and can be copied into word processing.

Export to file

A dialog opens when pressing the button to export the full dataset of the view to 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 87.
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B Prepare national database
View Reqion Years ==
\ Econamic Accounts For Agriculture ‘ ‘BEh]lum v‘ |1984 v‘

e | = | e

J
Unit value EAA Quantity

=N “ g l [Eurott] 1000 t]

ion value
Cereals 2515.60
Oilseeds 22.00
Inputs

ion value
Cereals 2515.60
- . a7 An

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.

]Cmul! Dilseeds

)

8047137 60786
oo e

(LR 837
208% 1229%

s142.a7 ETEITY
o ey

Numerical filtering based on cell content

Clicking with the right mouse button in one with 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.

Filter dialog, )

Define numerical selection filker Fm%able rows
Comparison operator Comparisan value

Clear selection and select according to filker ]

Add result of Filker ko existing selection ]

Remove result of filker from existing sekection ]

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.
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I Build reglonal database

|2 |[B]f5€] B Buitd regional database

[E)E[R] B Bund regional database

iew Regon View Regon View Regeon it Regon
Froduct Balances | | Baneck. - Prodct Bolarncns | | Darnark v Danmmark v [ Produ Badaress_| et
Fiéa . - = ‘ = =52 |
F ise F Tk is 5 b
AEE - - N -~ e N T ) e\ e
' ' ' I R
e @|u-| @ B lg >
Supsty Sunph Supply X Supphy
(L L (L] [Hega ] [1oort)
0= L LIl ]‘_’ B R
TR I 573000 ol Cornals stim Al cercats I win ol corean 24800
Cheseds 1 | 2s0se [ Oitaceds 5054 OReaace 25054
— pra Other arable AT Othver arable anrs
1 a5 [ Other arabie . = = oy Vagetabl 246
Vegetables 25l otmer 0567 AN other s0Bs.aT
AN other so0s57 | Foader I Fodder T
= s § s - . oy ey
field crops. Fodider LTS | Maat
Other Animal [t ‘Other Animal Tesssz
Meat Hess | |
- = Young 2540170 Youna o1
i |
EREa R TessE2 - ik —— e
(nducis -
Prrmanesi ; AT
01T 617 Fortiiaar
A o Youra [ rovtisen A |

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

First value in fourth quartile q4
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
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The related options can be either opened in the “customize dialogue”, using the “define statistics” button,

or by a right mouse click in the table to open the

Customize view

X
Frartion digis and derimal separator
Separator between merged data dimensions

Column width Row width

Hide empty rows  [] Hide empty columns

Cut off imit o determine empty colls Rakond
- Cepry b Chpbaaneed
Lise defalk pivating For tables Expert Data
1 Prevtieny
Show orly selected tems | [Long tests anly ~| Cuntimicn Toble
Comparison oUtput only values v
N " e . w

Data dimension used For comparisans Region v

Elernent used For comparisons European Unin 15 v o

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

popup

245078

st

8047

FUTET

SORLAT

Goan T

menu,

and

chosing

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

detection algorithm.

Set statistics

Treak zeros as missing walues For statiskics Only show outliers

Set maximum percentage of outliers

Sef Factor For outlier detection (will be multiplied with StDDevfinner quartile range)

Standard deviation around mean

v|

Select skatistics

Mobs

Mean

Median [:'S
SkdDe

ql

q3

i

mnax

rinCukligr
maxCuklier

Adding the statistics will show them as first rows of the table:
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B Build regional database [Data View 1]

' Table Production activity
[ Supply details, mapping wigw ” Cereals
b i Income Hectares or herd size Su
»
[Euro/ha or head] [1000 ha or hds] [
v
v

Hobhs 270,00 271.00
Mean §5.89 3001.T0
StdDev 108.03 T7953.97
Danmark 54.62 24859.33
Germany 64.49 45390.91
Hetherlands 22.02 20830.86
France 95.14 42591.81
Spain 58.61 T9024.39
Greece 56.83 20299.42
ttaly 107.37 24682.36
united Kingdom 52.01 39324.34
Poland 8433 25153.08
Malta 195.81 15417
Antwerpen 34 1783.06

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

below:

Build regional database [Data View 1] |T||E|r5_<|
: Table Production activity Years ‘Wigw bype
’ Supply details, mapping wview ]| Cther arable crops ¥ |T‘E'hIE b |
° ¥ Income
[Eura/ha or head]
¥
-
Hobs 270.00
Mean 316416
StdDev 40975.38
Utrecht 488074.25
Acores 109324.08
-438378.94

Ahvenanmaa/Aaland

Outlier detection algorithms implemented

The GUI offers currently the following ways to look up possible outliers. For all the methods, the user
may additionally define a maximum percentage of observations show in which case only the 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 as value defined by the multiplication of the standard

deviation ¢ and a user defined factor [3:
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—|(;+ﬂa-a>xi >;—ﬂa-a).

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 set cannot hold. Therefore, other outlier
detection methods are also implemented as discussed below. The dialog allows to changing the factor

from its default of 2 which covers for normally distributed data 95% of the values.

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.

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 between in values between the
beginning value of first and ending value of third quartile. The IQR is then the 50% range of the values
around the median. The IQR is multiplied with a user defined factor B added to Q3 respectively subtracted
from Q1 to define the lower and upper bound for regular values. The factor B default value is 1.5. The
quartiles and the median are not affected by outliers at the tails of the distribution, allowing for rather

robust way to filter outliers:

_|(Q3+IBIQR IQR > x; > Ql_ﬁlQR ) IQR)

Conformity based on relation of distances

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

o[ P05
j Xiem ~ X1
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o [peen{ 20

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), or a uni-modal distribution is in the case of the IQR method, and it is
rather easy to compute. It may be worth to continue with a literature research in the direction of similar

outlier detection methods.

The factor B describes how distances between succeeding values are assessed. Outliers are defined when

the maximum of the above and below conformity is above a predefined threshold a.
ﬁ(max(uu,ui’h )> a)

Last & Kandel have tested their algorithm for $=0.001, 0=0.05 and m=10. There seems to a reach
literature on that kind of “neighbourhood distance based outlier control with different algorithms

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 w

The following graphic types are currently supported:
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e Bar charts

e Line charts

e Point charts

e Spiderweb charts

e Pie charts

e Box and Whisker charts
e Histograms

e Markov charts

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

graphics:

e Using the selection dialog (upper left corner of the table, or the buttons next to the graphic type

selection drop down box: double click)

Selection for column groups
?b 1 group A Selection for columns

1
@ i I

— | T Selection for rows

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

the list, right mouse single clicks will scroll up.

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

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

All type of graphics support tooltips to query the numerical values underlying the graphic. The tooltips

appear when moving the mouse on a graphic element linked to the value as e.g. a bar.
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F_DzEz, Qther arable field crops) = 188,745,641

A perhaps unexpected feature is the zooming in and out with the mouse. The graphs support saving to disk

via a popup menu and printing. The popup menu allows also changing for the current graph temporarily

certain properties. Some settings which will pertain can be edited opening the graphics option dialogue,

Graphics settings

Cptions For bar charts

Maximal number of plots

Mazximal number of bar blocks
Maximal nurber of bars per blacks
Foreground transparency in %

30 effect

Flat wertical

Options For spidercharts
Maximal number of axis
Maximal number of series
Fareground transparency in %

Filled shapes

Options For all charts
Forkt size relative ko tables in %
[] Use shades of blue

Include zero in value axis range

LR

[[] Stacked
[] Cylinder {onky For 30, non stacked)

Optians For line and area charts

Mazximal number of plots 5 :
Maximal number of series n 3
Maximal number of observations o2
Foreground kransparency in % 0] :
[ 30 effect Plat vertical

Draw lines Draw Shapes

Cptions For pie charks

Maximal number of plots 4 :
Mazimal number of observations pif
Minimumn percentage to draw |abel 5 :
Foreground transparency in <% 20 :
30 effect [[] Lakels inside of pies

[ Cireular pie

| &0 4

[] Treat zeros as missing walues

The chart type specific settings are discussed in more detail below. The general options should be self-

explanatory, it is best to try them out interactively.
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“Walking” through the data

As not all columns and/or rows will be typically shown in a graph as the maximal numbers of elements
shown is restricted (see above), the user has basically 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.
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Exporting the graphic to file

The graphics can be saved to file in different format 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 manually

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

Export view as ...

|C:'|,D0kumente und Einstellungen'britzlexport. pdf | [ Browse. ., l

\ﬂl [_ Options... ]

FPortable Document Format ¢, pdf)
Windows Enhanced Metafile (. emf)
Partable Document Format (. pdF)
Scalable Weckar Graphics (.sva, svigz)
MacroMedia Flash File Faormat [ swF)
Encapsulated PostScript (. eps, .epi, .epsi, .epsf)
FreeHER Graphics Interchange Farmat {.gif)
Standard PNG image writer {.pnag)
Standard BMP Image Wriker {.brip)
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Exporting the graphic to clipboard

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

B

pressing the “copy to clipboard” button.

Bar charts

Bar chart 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 column groups are present — typically the scenarios —receives it own

colour. An example is given below.

1]
8
¥
<
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Al INE 1
|
l
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Cptions For bar charts

Mazxiral nurber of plots d
Maximal number of bar blacks ¥
Maximal number of bars per blocks 10 :
Foreground transparency in 10 :
30 effect [] Stacked
Flak werktical [ ] cylinder {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.

Line and point charts

Line and point charts assume that the columns of the table present some ordered sets a e.g. years or
iterations. There is currently a maximum of 25 such observations set. 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.
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- Options for line and area charks y
Maximal number of plats 5 La
Maximal nurmber of series 10 Li
Maximal number of observations 10 La
Foreground transparency in < o La
[[]30 effect Plat wvertical
Draw lines Draw Shapes %

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,

1.e. the observations are added. The number of observations is linked to the columns.
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Pie charts

Pie charts are useful to show shares on total as e.g. trade flows. The shares are calculated from the

columns, whereas each column group — typically scenarios — receive its own pie. Only one row is allowed.

B scenario sxploitation [Data View 1]
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The user has the following options to modify the presentation of pie charts:

Ciptions For pie charks

Maximal nurmber of plots 4 :
Maxiral number of observations 252
Minimum percentage to draw label 100 :
Foreground transparency in < 20 :
30 effect Labels inside of pies

Circular pie

The maximum number of plots refers to the number of elements in the column group dimensions, the

example above showing two plots. The number of observations defines the numbers of pies — if more
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columns are available, the cake will give eventually a wrong impression is 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 which each receiving its own axis, whereas the column
groups are the alternatives to compare. The axis are not ticked with numerical values, instead they are

always scaled to cover the minimum and maximum found in any alternative.

Scenario exploitation [Data View 1]
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Options For spidercharts

. . Fs
Maximal number t%ams 5
Maximal number of series 5 :
Foreground transparency in 9 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, the maximum number of series, typically scenarios.

Box and Whisker charts

In descriptive statistics, a box plot or boxplot (also known as a box-and-whisker diagram or plot) is a
convenient way of graphically depicting groups of numerical data through their five-number summaries
(the smallest observation (sample minimum), lower quartile (Q1), median (Q2), upper quartile (Q3), and
largest observation (sample maximum). A boxplot may also indicate which observations, if any, might be

considered outliers.

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 charts uses the rows as the observations, and generates an own graph per column.
The box show the +/-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.

61
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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
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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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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.
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When pressing the he map option button Ll, the following dialogue is openend:
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B Map option dialogue @

[ Treat zeros as missing values [] Use area weights For classification

[ Draw in high quality.
Scaling madel far flows () Linear (O Leg (& Poly
Flows Min, Display Width % | 0 %
Flowss Max, Display Width % 2|8
[ show histogram
[] Show small circles, showing distribution of regions
Show rectangle representating distribution of classes
[ Show region labels in map
Legend: Separake rectangles -

Draw outling in same color ~

Standard map itle v

Dimension shown in columns of result window for current region | Importer

Dimension shown in raws of result window For current region Activity

4|42

FResolution Factor For printing/file oukput compared ko screen 1

[ apply ][ stors settings ][ load settings

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

scaling models are available:

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

scenario.

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

the minimal flow with the log of the relation of the maximal and minimal flows for the same

scenario.

e Polynomial: the relation between the current flow and the maximal flow is raised to a power

determined by taken 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 small flows being draws 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 buttons 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 colors models are not supported.



Pie chart maps

Another less standard 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 as well by opening the

R v i o | vt oo

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.

Both for NUTS2 results, but more so for the results at the HSMU level, the most obvious way to visualize
results is the use of thematic maps. When starting the GUI, the mapping view uses some pre-sets which

can be interactively changed as described below. The following screen-shot shows the result of loading
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the base year results from the spatial dis-aggregation for Denmark and then switch 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. The map specific possibility to change class limits and colors and further

features are discussed in the following.

;‘ Enploitation of spatial results [Data Yiew 1]

=lolx|

Table Indicator

| Agri-Env indicators, driving Forces | INo 5 (a), Mineral Fertilizer Consumption, Mitrogen [kg Miha]

[
J|{|G|Bﬂ| Q||| § m ? \i Selection of table item

Selection of tables, will seena 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)

[N ]

0.00 = 0.00 =284 =51.66 =112.82 = 53654

Changing the classification and the legend

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

option button :l The following dialogue will open.
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User options to change colors and
classification

B Map option dialogue

“ | Mumber of classes

Classification method |SFEREE
Murber of regions with small walues to remove From class definition 05

Murnber of regions with large values to remaove from class definition 05

[] Treat zeros as missing values [[] Use area weights f;

[CIDraw in high quality
Color table - IMid calar .. - Green yelow red

[ 5et walue For middle calor

Current class definitions (labels,
limits, colors)

# label class limit % of obs '/
1 -253.91 < 156,55 156,554 0 . .
> T 16,501 -0 Clock to show histogram window,
3 < 446,65 446,653 20 showing current class limits and
4 < 595332 953,321 0 C0|OI’S
S < 1326.21 1,326,205 2

[] show histagram Options for output in map

window
Showe small circles, showing distribution of regions
Show rectangle representating distribution of classes /
Shaow reqgion labels in map

Legend: Separate rectangles w

Draw autline of all polygons L%

S M /ﬁpuons for info window
Dimension shown in columns of result window For current region | Years A I—/¥
Dimension shown in rows of result window for current region Production ackivity -
Resolution Factor For printingyfile output compared tao screen 1|2

[ ak ] [ apply ] [ store setkings ] [ load settings ]

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

classification.

Adding a histogram window to a map

In the map option dialogue, tick “Show histogram” and a separate window with a Histogram will be

shown. It will use the current classification and color model to visualize the distribution of the values,

reports some basic statistics and shows a box and whisker diagram.
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Shrinking polygons according to UAA share

The optical impression received from a map where colors are used to different between values is to large
extent depending on the area covered by 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
to the centroid of the polygon, by 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 a in such case, shrinking could let the new polygon to 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 in there full size,
the left hand side one using shrinking. The message perceived is probably mighty 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. That optical impression is different with the polygons are drawn corrected for the
share of agriculture. It turns out that in 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 II or a HSMU) as an
observation with equal weight or using the areas of the underlying polygons as weights. Those weights are

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

Excluding zeros from classification and removing small and large values

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

small and large values can be excluded from classification.

Classification method

A first important feature is called “classification method” and defines how internally the class limits are
set. For all types of automatic classification methods a clean up procedure is used which removes classes
with identical limits. It is generally recommended to use a number of classes which can be easily
identified by the user, and to consult the frequency or cumulative distribution graphs present in the map

option dialogue to check to what extent the class limits chosen represent well the data.

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 only find the approximate best solution, but gives often a 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 of population exceeding 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 such that in each class fall approximately the same number of
observations. 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.

May lead to rather curious class limits when outliers are present. In those cases, it may be appropriate to
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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 portions of the standard deviation of the data.
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 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.

Works well with rather skewed distributions.

Manual classification

Finally, the user may set the class limits by hand. In order to so, double click with 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 done, click into another cell. The labels will be adjusted accordingly.
Afterwards, when all the class limits are defined, the user may also overwrite the label (e.g. using words

as “low” or “high”).

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

classification, number of classes etc..

# label class lirit % of obs colar
1 0,00 = 0,00 0 30,455 I
= < 28,41 28,407 17,393
3 Rl 7,398 I
4 < 112,82 112,821 17,393
5 < 586,54 536,535 17.317|

72



Integration distribution information in the map window

The GUI allows the user to enter in different ways distribution information in the map. The first
possibility is to print a simple frequency diagram above the legend. 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 in the first class.

[ 1 ] L 1 — 1
0.00=49.28 Iy = 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 additionally information about the where the

values of in different classes can be found.

% I:] —— == Il
om o @0 o oo ® =
B 1 ] [ o ||
0.00=49.28 =71.56 = 82.68 =450 .86

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

I:I=|I:I-
[ T |

0 49 7283 451

Color table

The color table defines the colors used for the classes. When choosing the color model, keep in mind that
colors carry a meaning; red e.g. is generally interpreted as dangerous. Equally, it is important to think
about the final medium with which the map will be published. Exporting colored maps to a black-white
device will render it almost impossible to read the map. Is it best to try different color tables and different
classification methods on your data. The following color models are currently available, named according

to the data order from minimal to maximal value:

e Green - Yellow — Red (standard). Normally, the middle class is drawn in yellow, smaller values in
shades been yellow and green, and larger ones from green to reed. Should be applied e.g. to

environmental indicators where the damage increase with the value of the indicator.

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

income indicators or environmental benefits.
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o Red - Gray - Green / Green — Gray — Red, more available for historic reasons as they mimic the

color tables of the original JAVA applet.

o Blue — Gray - Green/ Green — Gray - Blue; introduced on demand of DG-AGRI. A good choice if
the “good”/”’bad” interpretation of the distribution is to be avoided.

e Shades of grey; sometimes needed for publications when color printing is available in the final

hardcopy. Beware to use a limited number of classes.

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

reddish colors is to be avoided.

Defining an own 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.
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5 <1.97 1.973 16.557 |
Cummulative distribution graphﬂ Frequency groups: 1003: [+ Draw mean and +/- 1 std. dev.
o.00 1.08 39 L.5e
1229 i | |
i i i
| | i
| |
| |
| |
i
i
i
i
|
0.00 |
0.33
[ show small circles, showing distribution of regions n 12300
Min oo
[¥ show rectangle representating distribution of dasses Mean 097628593
|
== Legend: Separate rectangles v medlan 1 g?ggigg
— Max
0o0=000 1.08 1.39
b b b Draw outline in same color v | st Dev 0.64539707
[tandard map title -
Dimension shown in colurans of result window For current region Scenario I
Dimension shown in rows of result window For current region hide I

ok store settings

load settings

Changing the value for the medium color

Normally, the medium color (yellow or gray) is assigned to the middle class. Sometimes, the user may

whish to change the class where the color switches. First, the “Set value for color change ..” must be

ticked on. 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. Whereas before, values in the class below “392.70” — the

middle class — was 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 shade of red is added.
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Hep sption dlogrs i x|

[T p——] — | tosner of classes | Classication method [Marual = | s o classes [ o=
Humbr of regions vath small vshaes to remave from dass defintion [ = Haber of rogk Fr =]
Pumber of regions vt large values to remove from cass definkion [=| Hamber of regk v from cass definkton [ [=|
I Terak nerers an missing vakars. I Liser ara wsights Fo clamsdfication [ Tresk sevus as mivsing vabues [ s o wesights For chassfication
I Drws i Pigh qualey I shiirk polygons accordng to share of LA I Drawy i high cuuality 7 Shrink poypons sccording to share of LAA
cor o | -~ =] <o R« _| S~~~ =]
I st vk for middle colod [o1.00 - 7 et vkt For e ke [T12.52 =]
C| ] [ dwmik [ hofdbs coker | £ | label [ e | o of obs cakoe
i 000 < 0.0 I o 0.4 E— | [l .00 <0.0 I Cl 30,455 I
3 BN | 20407 =D 3 JEE- X1 | AT 17.5% | I |
g [ <5 | SLB5| 17 g (258 | S0 7. |
v [enzm | T8 17,370, d [ens | nze@| 7. |
B 1 o 17917 I | [ et [ S 17.317
[Cummdative detrbuton gragh = | Frequency groups: | 1002] 7 Draw masn and +- 1 std., dav. Cusmmalative detsbuton orach = | Frecuency groues: | 100=] 7 Eraw mean and 4+ 1 std, derv,

000 5186 11282
wzr [ 1l

0w e E oo 1 e
5.9 141,55 55,96
I Shew sl cirehes, shuwsng stribnion of veggorns. n 12300 I Show small cecles. showing datribution of regions. n 12300
Min 00 L oo
[ Shews rectangie repensenkating distribution of dasses 55 851432 [7 Show rectangis representating distribution of dasses (00 55963437
Median 024 Median 0241
Lagen: Separabe rectangies 2 Legend: Separate rectangies -
o hd Mz 526 B354 = M 5060054
Do i in same color w | s1 0w 8559119 v outhne in same color | Sid.Dew 559119
fstandeed map e - xandard map thie -
e sh hanves of result [ ragon  [eerane 7] | Cmmermon shovn n cokerres of resulk werdoe fox cuent regin[3cenan =]
[rue = L of ek window For [rase =l

R e e | b | stoen settigs e sl

Manual set colors

Finally, the user can choose its own colors by double clicking in a color field in the legend table. That
should only be done after the final definition of the class limits is set as otherwise, the manually set color

will be lost.
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Classification method |Quantwle 'l Mumber of dasses I 53:
Nurnber of regions with small values ta remove from class definition I DE:

Number of regions with large values o remove from class definition I 03:
[~ Treat zeros as missing values [~ Use area weights for classification

™ Draw in high quality [ shrink polygans according ko share of UA&

Color table - Mid color - IManuaI single -
[~ Set value for middle color {1,329+

# label class limit % of obs color
1 0.00 < 0.00 i 25.61| I
2 = 1.08 1.079 13.618
3 <1.39 1.388 18.618
4 < 1.56 1.563 I
5 < 7

Sl

| Recent:

|Cummulative devy,
] 5]
A

0
12248

i}
[-Prewvi
uli}

] n - . Sample Text Sample Text
Sh Il circl
I”" Show smal circ . . . Sample Text Sample Text

¥ Show rectangle

E—— Ok | Cancel | Reset |
Legend: Separate |

T TV 7T
Draw outline in same color Std.Dey 0.64539707

Gtandard map kitle

Ll

Dimension shawn in columns of result window For current region Scenario -
Dimension shown in rows of result window For current region hide: -
ok skare settings load settings

Changing the way the legend is drawn
The map viewer puts the legend always below the map, and currently 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.

| — ] ] ] [ ] I N
0.00 = =48 .28 = 58.92 = 74.08 =80.19 = 8645 = 11344 = 450 .86

2. A continuous linear scaling bar. That gives an optical idea about the how distribution of the class

limits. Overlapping of the number of avoided.
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T ———
450.86

0.00 4828 7408 11344

3. A continuous logarithmic scaling bar .

—_

0.00

1.57

48.28 740811344 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:

i T T T
a 49 60 74 86 113

451

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

=
|
Color table Green yelow red =
[~ Set value for color change for Green yellow red 345.,69148 [
Classification method Quantile =l
Number of dasses 2=
Mumber of regions with small values ko remowe from class definition 0=
Humber of regions with large values ta remove From class definition =
Legend Separate rectangles =
# | label | class limit colar

345.89
250

-418.65
ICummuIative distribution graph Ll "
I~ Show small dircles, showing distribution of regions Min
Mean
I~ Show rectangle representating distribution of classes Median
[oraw outline of allpolygens =] e
Std Dew

Dimension shawn in columns o result window For current ragion

Dimension shown in rows of result window for current region

[

345,891

2480
-418.65323
35884164
34589148
1392.846
4488 2672

1392.85

Vears hd

Activity -

e Yo 5 T af

pply details, mapping view

low high
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Copying the map to the clipboard or saving to disk

In order to export the map to other applications, the easiest way is to use the clipboard, in order to do so,
press the “copy to clipboard” I button. Afterwards, the current map can be imported into other
applications as e.g. MS Word. Another possibility is to store the current map in jpeg format on disk, to do
so, use the “export” = button which will open a file dialog to choose the name of the file and selected
between different graphic formats. For MS Office users, the “Windows Enhanced Metafile (.emf)” format
is especially interesting as it allows the change the graphic afterwards, e.g. by moving the legend or

changing text.

Cilookumente und Eratelungen|bots mpont. pd

Fertabin Document Format [peF)
Vindzws Enhanced Metafile  enf)

[Ecalable Vector Graphics {.svq, .svaz)
Pacroiecka Flash Fils Format { swf)
[Ercansubated PostSeript (605, .opi, o0s, .epsf)
[FreeER Graghics Interchange Formak {_oF)
[SEanciard PHG image werier [.png)

. [Starciand BMP Image Writer {_bmg)
‘
_‘l\k

Changing the title of the map

When using output to clipboard or disk, the user may often prefer an own title or no title at all on top of
the map in order to produce 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.

]

Title on top of map kandard kitle| ;I
Standard title
ok |

Zooming in and out and navigating in the map

In order to zoom in part of the map, press the 'R button. The mouse pointer will change to a magnifying
class with a cross in it. You can then mark an area on the map by pressing the mouse button, dragging and
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 in zoom in mode will

increase the map resolution step-wise by 25% and center the map at the current mouse position.
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Aty e Tabke JEARE=S
[ =] [ 50, v Forthcnr Cormamption, Mg e =] [rrrt v, gl = L

Seonsie

Q " ::‘_ ;_.:.__._.. .;‘ _:.l_-

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 /. And finally, in order to return the original

full sized map, use the “full extent” button .

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 new window shows in his title bar 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 where the mouse is over are highlighted.

i DKOOFH24254(H2425900571
BASE
Uad  [61.76
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If the user opts to use one of the comparison options to be shown (percentages, differences, normalization)
by clicking on “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.

! T f
'
* ot T —
P Clmsfcation sethod Quartie B
 Wuber of dasces s
. Number of regior with small values bo et Trom clss defirstion 0=
Nsrber of ek e e (=
Legerd Separske rectangles -]
. | ) class bt | ok
1 0.00 = 0.00 0]
2 0.00 < 4538 | |
g < a0 |
+ TH0E < B, 4 | | d-oITTT — adkial
BU. 45 < 450,50 #5050 1 | I - .

R o AERRIRHAFF 3

I Stom small crces, shiove) dstribution of regions n 13120
W oo
7 Show recuange represerating detribution of dasses il e
I D ot of pbypons Median 60.272077
M 450.06072
i D 73098152 L)
I Set value fon cokor change from Green yelov red
B
L]
she [enes =]
he Ilkm hd - -
""I e
e 4 e e — P et
] | s | | e [t e | smis | s | g | s g | S| Sam | giceis | =5 T

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 ®! (“Open selection dialog for table

rows”’) which will open the following dialogue.
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Selection dialog for Table rows x|
Enker search pattern in field and use buttons, or use mouse to define selections
DKOOL 2 3* |
Clear selection, add pattern to labels | Clear selection, add pattern to keys |
Add pattern t.:.FC"éElr lisk of selected items, and define the selected items according b
Remove pattern From labels | Remove pattern from keys |
DEOOL_2_3_4H22676 | [H22508 ﬂ
| Hz2509
DEOOL_2_3_4H22673 Hz2510
DEOOL_2_3_4H22679 Hz22511
DEO0L_2_3_4H2Z26580 Hz22512
DEO0L_2_3_4H2Z2651 Hz22513
DEO0L_2_3_4H2Z26582 Hz22514
DEO0L_2_3_4H2Z26583 Hz22515
DEO0L_2_3_4H2Z2654 Hz22516
DEO0L_2_3_4H2Z26585 Hz22517
DEO0L_2_3_4H2Z26586 Hz22518
DEO0L_2_3_4H2Z26587 LI Hzz2602 :I
oK | Cancel |

Now, we may e.g. selected only the HSMU belonging to the FSS region DKO000 1 2 3 by typing

“’DKO001 2 3” in the left input box, and then choosing “Clear selection, add pattern to labels”.

Afterwards, the map will look as shown below.

CAPRI [¢=\capril' gams]

Exphoitation of spatisl resuks [Dats View 1]

% rl:-.:h:-.»mdrvup Conmargdn, Mirvgen by Wha =l ;:m..adm. by Forees =] J |::é"|§|.k |E| Q| Ql'{" ﬁ | [ :Iv : =

Seenario
BASE

o00< 000 <6134 < 450 85

~10lxl

[ EAPRT GUT Version 1.2.3, Masch 2007 TDser Types © Akemirisle sk
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The tabular view opens up the possibility of using numeric filters, an option discussed in the following.
Take as an example the task to select all regions where the Nitrogen Fertilizer Consumption is between
100 and 150 kg/ha. First, witch 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.

lection | vigw Handling  Windows

Build database 4 Exploitation of spatial results [Data Yiew 1]
Generate baseline Activity  Ttems Table
Edit simulation IUAA LI INo & (a), Mineral Fertiizer Consurnption, Mitrogen kg Mfha LI IAgri—Env indicators, driving forces ;I
Run simulation

| & BASE :
R T S

Define numerical selection filker For bable rows

Ex Compatison operatar Comparison value
Ex > =] J10af
De Clear selection and select according to filker |

Add result of filker ko existing se&tion

Femove result of filker from existing selection

[a]4 | Cancel |
225715
|H2251s |

After pressing 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 most
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 | Activity  Thems
! Ed p— : : n kg Miha
4 Filter dialog x|
I Ru Define numerical selection Filker For table rows
Lt Ex Comparison opetakor Compatison value
! Ex I;. vI IISD 147.70
Clear selection and select according to filer | 163.36
Ex ear selection and select according ko filker 17621
b Ex Add resulk af Filter to existing seleckion 164.02
. 99.38
De Remove result of Filker from existing selection
' 95.50
oK | Can.;@ | 130.30
99.90
H2872 16019
H2874 134.93
H2875 29.19
H2876 T7.86
H2?8&7T 126.38
Fabkinn mades celackinn H2878 113.30
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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.

Actity e Tt
[ =] [Pirs (o), Fioesd Festiioer Commanption, Htresgon b b = [

x|

BASE |

s [ =] [pn =]
Frcticn: dighs s sl sepentor [7 =] [ =]
Cohatnvockh [ 15
Rowe with [ 1322]

saparster batween marged deta devensices [ 7]

[T
136
LE ]
[ETH
"3
50
130
£
1848
13433
EX
788
12538
1w
R
wEs
EUE ]
1.0
12448
.58
wsar
7304
13851
a2
1816

I Use defmak piveting For tables
I Hide erngity rowes
™ Hide empty columns:
[Fowerty seaeirems 5]

s 4 it
Compuarison culpud a.irm.-.l:» -

Diata dmensien used for compartsons [ =

Elamari used for compantsons |HzS08

|

When we now draw the outlines of the selected polygons only (see map option dialogue), the map will
draw the outline of the selected regions in cyan and thus highlight them. The row selection will be
maintained when the pivot or the table is changed as long as one of the selected items can be found in the
rows of the new table. The example map shown below is certainly not so interested, as changed class
limits could have done basically the same job. However, we could switch e.g. to grass land shares to see if

that fertilizer input is more often found on arable or grass land.
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4 Ewploitation of spatial results [Data View 1]

Activity  Ttems

Tahle

uan = | [io 5 (2), Mineral Fertiizer Consumetion, Mitragen kg N/ha

| [sar-Eny indicators, drivina Forces

Scenario:
BASE

S RCIESN| - Eafd

0.00=0.00

Updating the map

Aoom=m
!

0.00 =43 28

49 28 =74 08

| —
7408 =B8645

I
B6 45 = 450 B6

=1&lx|

Generally, the map is updated automatically when the user changes an option impacting on its layout as

long 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 pressed. 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,
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[ ] show region labels in map

Tick the above box “Show regions labels in map” to add labels to the largest polygon for each regions as

shown below.

Storing and re-loading your settings

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

map.
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< Map option dialogue x|

Classification method IQuantlIa VI Mumber of classes I 53:

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

Mumber of regions with large values ko remove From class definition | UE
[ Treat zeros as missing values [~ Use area weights for classification

[~ Draw in high quality [ Shrink polygons according to share of UAS

Color tahle — Mid color | - IGrEen yellow red - I
™ Set value for middle color |90.?6 vI

# label class limit % of obs calor
1 0.00 < 32,78 32,762 20,012 | I
2 < 59,60 59.602 20,012
3 < 90,75 0,764 20,012
4 < 137.44 137.438 19,550 I
= < 37097 370,969 [ ]
£ Choose the file to store the current settings x|
Lok in: IL[j persSettings LI I -_FEl
- : - 1) svn
Cummulative distribution graph LI Frequency groups: 100 :
default.leg
1653 i
i
1
I
i
i
i
i
i
i
i
i
1
I
i
i
0.00! i | 346,36
16,42 86,57 15731
I~ show small circles, showing distribution of regions n
Min
¥ Show rectangle representating distribution of classes et
Medi File name: default.leg Open |
Legend: Separate rectangles w | Median
M Files of type: IMap options setting files j Cancel |
Draw oukling in same color w | StdDev
i5tandard map title -
Dimension shown in calumns of resulk window For current region Scenario -
Dimension shown in rows of result window For current region hide =4
ok apply skare setkings load settings

Exporting the data underlying the map

As mentioned above, the mapping viewer is part of the CAPRI exploitation tools which is in its core based
on pivot tables. In order to export the data, e.g. to GIS system, the view must first be changed to tables.
Afterwards, the ™! button which 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

Export Daka

Select Type of Export I

Select the format of the file bo export

{~ HTML (basic table Format For internet browser))
{~ MDB Export to M3 Access Database (SQL Based)

(= CS¥ (comma separated text file, for &g, EXCEL)

= GAMS {as GAMS table)

{~ TABF (text Format, kabulator separated)
£~ THT (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

Microsoft Access Data Base, the file must exist.

of export to a

=101 x|

‘ Table v

=100 ]

=l 2oEE

a00000005. gdbindexes
a00000005, gdbtable
500000005 gbtablx
00000006, freelist
a00000006.gdbindexes
a00000006.gdbtable
a00000006, gdbtabl:
a00000007 . gdbtable
00000007 gdbtable
a00000003.gdbtable
a00000008.gdbtablz
50000001 c.Freslist
20000001 c.gdbindexes

Open |
;I Cancel |

B

| CAPRI GUI Wersion 1.2.4, Oct. 2007 | User name : Wolfgang Britz

User type : Administrator

View Handling  Windows
£ Exploitation of spatial results [Data Yiew 1]
Table Indicator E =
— . ]|
Agri-Env indicators, driving forces | |GRAS LI ==
@ > BASE
E |
BL21H2865 ase choose a format for export él
xpork Data
BL21H2866
Set file name |
BL21H2867
Type of file to expart:
BEEIHEbH (DBASE data base file, e.q. For ArcalS or EXCEL)
BL21H2869 Select the file to which you want to expart
BL21H2870
BL21H2871
Select a DBFfile 1
BL21H2872 Laak in: II‘Q HSMU.gdb
HESTE2RE _gdb.DOIRI0G01420.2764. 57 lock,
BL21H2874 _odb.DO1RIOGE01420,3112.5r lock.
a00000001 . Freelist
BL2H2875 a00000001 . gdbindexes
a00000001 .gdbtable
BL21H2676 a00000001 .gdbtabls
T 200000002, gdbtable
200000002, gdbtabl:
BL21H2E78 a00000003. gdbindexes
a00000003.gdbtable
BL21H2879 a00000003. gdbtablx
a00000004.gdbtable
LRI a00000004.gdbtablx
BL21H2881
BL21H2862 File: niame: JBL_HSML.DER
BL21H2883 Files of type: Ig" Files
BL21H2884
BL21H2885
R1 2duIRRE

L]

| loading 250392 data ...

The next pane allows, if whished to open selection lists for the different data dimensions.
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2 Please choose a file format for export

Next, the tables for export can be selected.
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d. please choose a file format for export

X
~Expoart Daka

Set bables ko export

Select the tables
to be seen by user
in internet browser

gri-Eny indi pr and b
Ecanamic indicatars at HSMU level
limate, soil, slope and alitude
Results From DMDC meta model, nitrogen
Results From DMODC meta model, waker

Back, | Tenck |

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” 1 button. The

clipboard export will retain the pivoting and further information.
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4. please choose a file format for export
~Export Data

Start Export |

Maximurn number of non-zerao ikems ko export

[~ ©pen File in Editor after file was created

Define column

List output - no data dimension in columns

List output - no daka dimension in columns
Regions and HSMLUs

Ackivities

BIE1227

Back |

Skark |

The last pane let’s you decide for DBF-export if you want a list, or if you want of 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 the now work with the data in ArcGIS. Under Layers,

choose add Data,

% Untitled - ArcMap - ArcInfo

[ DEES 4 BEBX |0 o|d
| @ @ | E B E ] e
:ﬂ|:
(=

Add Data. ..

=] Layepr
*
Q Mew Group Laver
Copry

[ = Paste Layver{s)
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and in the case of the HSMUs, add the “HSMU_EU27.shp” shapefile.

Look in: |@ E:hcaprilAGIS

Marme | Twpe |
[ d.svn Folder

El capri.shp Shapefile

(=i capri_M3.shp Shapefile

&l HaMU_EIUZ7, shp Shapefile

Mame: |HSMU_ELIZ7.5hp

Show of type: IDatasets and Lapers [*.lyr)

[

&dd

Cancel |

Then, choose add layers again, and add the dfb-file you generate

also add the file with the meta data.

Look in: (@ E:\CAPRI\gis

=l & Solwlc|

in the step explained above. You may

| _Mame | Twpe
El SI_shrinked.shp Shapefile
E SK.csw Text File
El SK_shrinked.shp Shapefile
s, dbF dBASE Tahle
EELR Text File
El solagro,shp Shapefile
Ea std_cmOivi.shp shapefile
dBASE Table
test_meta.dbF dEASE Table —
rg] LK. csw Text File ;I
Marme: ftest. dbf Add

Show of type: IDatasets and Lapers [*.lwr)

=~

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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ArcToolbox
(-5 30 Analyst Tools
=i Analysis Tools

ER= Layers
= ‘g ErlcapriliGIs
= HSMU_EUZ7

(I Copy oals
E:\CAPRIgis ols
. @ kesk b x Remove B

Dpen Atkribute Table abilit Tools
Joins and Relates

@ Zoom To Lawer Remove Joins) 3

ﬁ Zoom Tio Make Yisible Relate. ..
Wisible Scale Range 3 Remove Relatels) b
=g Symbal Levels [ oo

s Tools

Selection »

Label Features

Zanyvert Labels bo Snnokation, ..
ﬁ’ Convert Eeabures ko Graphics. ..

Convert Symbology ko Representation, ..

Data [

Save As Laver File. ..

Properties.. .,

— T T

That will open the join dialogue as shown below.



x

Join lets pou append additional data to thiz layer's attibute table zo pou can,
for example, symbalize the laper's features uzing this data.

What do you want ta jain ko this laver?

Jair attributes from a table j

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

FID
|GRIDCODE

=T TESL _I L
W Show the attibute tables of layers in thiz list

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

=~

Advanced. .. |

About Jaining D ata )% 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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Join Data

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

‘what do you want ta join to this layer?

IJoin attributes from a table j

1. Choosze the field in this layer that the join will be based on:

|HSMU =l

2. Choose the table ta join ta this layer, or load the table from digk:

| test j EI

[+ Show the attribute tables of layers in this list

3. Choosze the field in the table to baze the join on:

Fegionz_a j

Advanced... |

x|

xav é ; ‘ Editor | 13 | , > Tiask I Create New Feature ;I | Target; [
Advanced Join Options i |
" Keep all records [default) [ | Iy
If & record in the target table doesn't have a Bl 1 1B | Bl 1
match in the join table, that record is given Dl 2 mp [C] = (5]
null walues for all the fields being appended F| 3 o] 0|2
into the target table from the join table. 'E | E
Jain table Target table Target table
& Keep only matching records ]
If & record in the target table doesn't have a B| 1 (B |
match in the join table, that record is D2 mp [C| =
removed from the resulting target table. Fl 3 D]
Mote: If the target table iz the attribute table IE |
of a layer, features that don't have data —
joined to them will not be represented in the Join table Target table Target table
layer when pou use thiz option.
0K I Cancel

About Joining Data | QK | Cancel

vl

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. You have first to execute a definition query in the

table, selecting those rows you are later going to draw a map from.

In order to draw now a thematic map, it may be helpful to add the file with the meta data to the map, and

with the help of its context menu, open the meta-data table. It will give us the long description and units

belonging to the data fields in the exported data table.
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=T
0ID Key Hame Unit LongText | «
3 0§ IR Mo 5 (=), Mineral Fertilizer Consumption, Nitrogen kg Mha
1 [PhIM Mo 5 (b, Mineral Fertilizer Consumption, Phosphorous kg Miha
2 | MMIM_SWHE|Ma 5 (), Mineral Mitrogen Application rate, Soft whest kg Mha
3 |PLAP Mo &, Consumption of Pesticides Eura ha
4 |IRR Mo 7(a), Irrigation, share U irrigated
5 WAT _SURP (Mo 7(b), Irrigation, sbstraction Iim2
6 |ELEC Mo & (=), Energy, Electricity Euratha
7 |EGAS Mo & (k), Energy, Gas Euratha
g |EFLL Mo & (), Energy, Fuels Euratha
9|l Mo 10 (&), Cropping/Livestock pattern, livestock density Livestock units /ha Uasg,
10 |RUMI Mo 10 (b)) Croppping/Livestock pattern, ruminants density Livestock units / ha Fodder area
11 |PP Mo 10 (c), Cropping/Livestock pattern, non-ruminants density Livestock units /ha Uasg,
12 |ARAB Mo 10 (d), Cropping/Livestock pattern, arable land density %
13 |GRAS Mo 10 (d), Cropping/Livestock pattern, arass land density %
14 |PERM Mo 10 (d), Cropping/Livestock pattern, permanent crops density(d) %
15 |INTE Mo 12 (&), love-medium-high input farming Inclex 0 - 2
16 [H2565 BL21HZEES
17 [H2566 BL21HZEEE
15 |H2867 BL21H2867
19 [H2565 BL21HZEES
20 (H2569 BL21HZEE9
21 [H2570 BL21HZET0
22 H2571 BL21H2571

Assuming we want to draw now a map with the ruminant stocking density, we find it in row 10 under the

key “RUMI”. In order to produce now a map, we have to open the context menu of “HSMU EU27”, and

choose properties, symbology, and choose “Quantities”. Under values, choose “RUMI”, the name before

is the name of the DBF-file.

Layer Properties

Generall S-:uuru:el Selectiunl Dizplay  Spmbalagy | Fieldz I D efinition E!uer_l,ll Lal:uelsl Juins&HeIatesl

e 4

Show:
Features |Draw quantitiez uzing color to show values. Irnpart... |
Categories — Fields Clazzification
Quantities Yalue: none j [ ERE
i Graduated colors :
5 ization: | e | | Classify..
- Graduated symbols | Memmalization:) ey ) £y1o7 GRIDCODE Classes: [ 7] _Classy|
Prapartional syrbalz HSMU_ELIZT
‘o Dot dengity Color Ramp: | H5MU_ELZTY
Charts test.0ID
ezt GRAS
Multiple Attributes Sioc) I Fiar test LI Label I
test PLAP
test ELEC
test EGAS
ezt EFLIL
test MM
ezt ARAE
tezt. PERM
test PP
testWaT SURP
[~ Show class f testMMIN_SWwHE Advanced Tl
testIMTE

o ]

Cancel | Apply |
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Afterwards, under classification, choose your preferred one. As there many small polygons, the outline of

the polygons should not be drawn, click on one of the colors, choose “Properties for all symbols ...” and

under “Outline color” chose “No Color”.

Generall Su:uuru:el SEIectiDnl Digplay  Symbology |Fields I Drefinitiar E!uer_l,ll Lal:uelsl Jainz &Helatesl
Shio:

iti i Impaort.... |
Features |Draw quantitiez uzing color to show values. !
Categories — Fields Clazsification
Quantities Walue: I ezt BLIMI j [luantile

. Graduated caolars

é----Graduated spmbols Marmnalization: Ir'u:nne j Clazses: IE vI Claszify... |

Propartional symbaolz

.. Dt dengity Color Ramp: I- j

Charts
Multiple Attributes Symbol | Range | Label |

F35E7 -1.471440
(14471 - 2063692
2634 - 3.354081
4082 - 1476745461 76.000000

Flip Symbals
Famp Colors
Properties For Selected Symbol(s), ..
Properties For All Svmbaols., .

Reverse Sorting
Remove Class{es)
Combine Classes

Advanced - |
Farmat Labels, .,

Edit Description. ..

0F. I Cancel | Al |
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Symbol Selector

2%
7] %

Category: IAII j — Preview
Green Blue Sun
— Dptiong J
bz Fill Calar: |-.-|
Hallow Lake Flose Ouline Wid: (745 =1 | [
Outline Color:
| Mo Color ||
Beige ellow Olive
OO0000oddoodononOc
OROO0O0OO0OC0O N N &
s t,GI:|IIII:|I:|IIIIII
e IEEECONEEEEN
Moyt HH HH B EEEEEEN
Green Jade Blue IEEEEEEEEEEN
Save.., ROOO0O0O0O0OO0OOE D &=
THREOOO0OOCDE N NN
~ _EEEDCCODEEEEN

Mare Colors.,.,,
Afterwards, if anything went well, you should see your map.
101 x|
| B g3 vew broet seecton Totk Window
SC A CERN Rl Kl 2 I BRI R L L L A s |
ErEEEEE s R
T T gl

= & Layers ecTookere
S Elrapel s @ 3 Anyst Tooks
=]~ = @ At Tooks
et BT = G Corting apiry Touks
1 0.000000 - 0.573586 = Cormersion Took
I 0. BTTEET < LATIH0 @ Covemagm Tosk
1471441 - 20606 B Data Intercparsbiey Tosk
2 06054 - 3 TSR G Data Management Tocks
3 PO - LATETASAGL 76,0000 G Geocodng Took
= W LR
test
0 test_mets

Spuatial Ayt Texsks

[
®
L)
@
B
= Spstisl St Tocks
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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, not necessarily adjacent, and are defined so that these are more or less homogenous
regarding climate, soil, slope, CORINE land cover class and NUTS II region. There are about 110.000
HSMUs for EUIS5. 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 HSMU .

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 II 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 II 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 II 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 HSMUs, the user can

select for which Member States to the load the information.
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R e alzixl

Wia Usar Opblone
‘Woak step selection

1 Dusd dstabase
1 Geseratn bassline
£ Edit sieilstion
s sisilition
F Dupleit datn bass rasults
Bt bae b risults

Dt gt i meode slbection
© Show COCO resdts
© Show CAPREG Lime series
" Show CAPREG Larm Lype resulls
" Show CAPREG base year data
 Show MSML base year data

Ingut aran

arser e

Member Sakes

oz

P
(e =

loading daza ...

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.

Wia Usar Opblone

Weak step selection
© Duikd dskabase
" Gemmrate baseline
© Edit simulation

L rmiecnnenensl . alelzl
Input sran
e yoor [ 3
Smlation year [zo12 =
Denben States EP;
=l

© Rum simulation
1 Eaphoit data

 Eplak base kna rasults
T Cxploit sconario results
£ Fapleit ge Files

£ Dualatn sconsio st

Baseline result exploitation mede selection

" Show trend results.
1 Show basebne and expost resuks

IiGermars]

[fesras

L]

Anad and chow

lomding data ...

3. Comparing results from different scenarios (comparisons for one point in time, but changes in

drivers/assumptions relevant for the CAPRI economic model).

R e alzixl

Wia Usar Opblone

Woak step selection
Bl dstabase
1 Gemerate baseline
i silation
R sislation
© Exphoit data base results
1 Exphodt base Bna rosults
% Cuploit sconario results
T Cxploit g Files
T Delate sconaria resdlts

Woakstap infoamuation

-EEEEE W

B

Batn Worlsten Tk I
[F1.0.2006__ Do database i naficn s Getsbase (000
[Z1.00.2006 Db detabarse Esinste consumer prices {000
[105.2006 [Generate baseine _senerahs pobey shits PoLaFT
3092006 (Generste baseine |Gonershe expost renls  EOST
092006 Fun simadation P smudation BasELE
[HSZ006 un smdation P seadation HTRAGD
[HSZ006 Pun smdation P seadation [HTRFDE
[DEDSZ006 un smdation P seadation BASELIE
[DEDRI00E P sinudation P sevndlion BT
[DETRI00E P sindation P sevndlion FEDLE

S |

eanmio elction For nphitation.
em—

Siwdation vess

Bigheial Bk heseors

Vembes Aates

Seanaries

[z

[zon3

e

. (Derenek)
3 [Gernen)

J

[erm_ner

Ll
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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 be turned easily into maps (other forms of exploitation as graphs are less suited given
the large number of observations). Details 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

s T 1 —
o 21 4958 71 B3 113 451

In order to ease exploitation of the results, pre-defined tables are set up, currently 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 (dirving forces, pressues and benefits) are set-up as close as

possible according to the official EU Guidelines for Rural Development indicators.

Werk step selection
1 Build dstabiaee 1= |
£ Gonerate baseline le Pr—— Tabls
-
© Edit ssmlation JEEI=] [0 (o), Ve Feetbonr Commurrgitaon, Mitrosges by Wit =] [rrie isators, g Fonces
€ Run slation
a2 3
© Exploit data base results |
@ Explait hase line reslts ﬂ
€ Luploit scenanio results
@ Exploit gy Files
€ Delete scenario results
s e
1048 e
[T P e e [p————— ARLEY Yol
6434 T
€ Shom trend results [ Cr
s 1 13500
13248 14578
T T
T 03
11 [T
ar 1205
559 s
s 204
5252 40106
B8 L
s st
433 6242
ELT ;6
war e
2T T2
12624 REIE S
i 210
oesa Ll =]
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Examples

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

in 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 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:\capril\eams]

View Handling  Windows
£ CAPREG base year [Data View 1]

Table

Reqion EEE
Supply details GEE

®|=-
Income
[Euroha or

Hectares or
herd size
[1000 ha or hds]

[% or 0.01
animals

heads/Ma]

Production per
UAAR
[kgiha]

head]
| >
Cereals

Oilseeds 373.27

308.22

Other arable 1086.43
crops

1484.26

14057

§3.27

5.05

3317.92

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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£ CAPRI [e:\capril\zams]

Wiew Handling  Windows
£ GCAPREG base year [Data Yiew 1]
Table Reqgion : e —
: 3§ "G Teble v
‘welfare b nark w | o BES 5
Markets b
Prices ] o
Farm ’ :0me Hectares or Crop Production per
H3ML ¥ woha or herd size share/Animal UAAR
OMDC p ad] [1000 ha or hds] density [kg/hal
wironment Manure oukput per animal ey @17 LA
Envvironment put p TS
Mulki-Functionality Environmental indicators per activiky headsha]
¢ Energy p Mutrient balances ; 53.27 3317.92
Mo kable Mutrient balances - soil details
Mutrient balances - gas losses
e T— Mutrient balances, compare Member States \ 208 6743
Mutrient balances, mapping
Methane emissions
NZ0 emissions
ther arable . r 5.05 1977.45
crops Energy and Ressource consurmption

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

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

view Handling  Windows

£ CAPREG base year [Data Yiew 1]

Map v

Table Activity i Nutrient s A B E Q Q $ ]o]
Mutrient balances, mapping view [[mpart by mineral Fertilizer [1000t or kafha N,P205, k20] [RaIIERIE] v i GEE SIT
()G

i e ey |
IO 0 SEICOECO R OIS E SOUD ® 2@ P 9 0 @ -
E
370=313 =50.00 <7145 =10645 =196.12

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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i CAPRI [e:hcapriligams] =1oix

File User Options

Work step selection Input area

" Build database Base year

" Generate baseline

" Edit simulation [ s

" 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 time series reading information over existing runs ..
CAPRI i= ready.

loading data ..

preparing table view ..

" Show CAPREG farm type results
( show CAPREG base year data
(* 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:\.capril‘,gams]

Wiew Handling  Windows

wploitation of spatial results [Data ¥iew 1]

Activity  Items Table
ILIAA;I IND 5 (a), Mineral Fertilizer Consumption, Mitrogen kg M/ha ;I I.f-\gri—Env indicators, driving forces ;I I

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

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

correct table.

Wiew Handling  ‘windaws

i Exploitation of spatial results [Data Yiew 1]

Ackivity  Items Table J
ILIAA;I IND 5 ({a), Mineral Fertilizer Consumption, Mitrogen kg Miha ;I Agri-Eny indicators, driving Forces ;I
-a Agri-Eny indicators, driving Forces
| r=am—— .
Aagri-Env indicators, pressures and benefits
H2G65 Economic indicators at HSMU level
H2366 Clirnate, sail, slope and alitude
H2867 Results From DMDC meta model
H2868

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

indicator 23 selected, as seen below.
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. Exploitation of spatial results [Data Yiew 1]

Ackivity

Items Tahle

|u.|:\.n;|

H2865

Mo 15, Gross Mitrogen Balance kg Mfha LI I.ﬂgri-Env indicators, pressures and benefits LI

Mo 15, Gross Mitrogen Balance kg Miha -
“Mo 16, Risk of Pollution by Phosphorous surplus in kg PZOS/ha
Mo 13, Ammonia emissions kg Miha

H2866

Mo 19, Green House Gas Emissions COZ equivalents/ha

H286¥ Mo 23a, Shannon index on non grass-land crop, k dex, O-1

H2868 Mo 23b, Share of arable crops 0-1

H2&E69 Mo 230, N-Fertilising index arable Index, 0-1 -
Hzg7o |

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

“Table” 1s shown.

4. Ewploitation of spatial results [Data Yiew 1]

Activity  Items Table J e =
IUAALI IND 23, High value Farmland Indicator Index, 1-10 LI IAgri-Env indicators, pressures and beneﬁtsLI EEE

Table

BASE | Line chart

Point chart
H2865 047 Bar chart
H2866 1.43 Spider chart lines
H2867 0.98 Spider chart filled
H2868 147 Pie chart

H2869
H2R7N

1.60

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

A linear scale works nicer for our example, and if we are at it, as the data only range to 9.88, we
should round the number to integer (use the “tools” button A, and choose “0” in the “Fraction

digits” scroll-down box.
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™ Set value for middle color

[~ Treat zeros as missing values, exicude from classification and don't draw

™ Use area weights for dassification

Classification method

Mumber of classes

Mumber of regions with small values ta remave from class definition

Number of regions with large values ko remove from class definition

Green yellow red

2.96

Equal interval

Legend
# label class limit % of obs color

1 0,00 < 0,59 0,963 25,034 | I
z <198 1,975 2.5972|
5 <298 2,963 15.063

i <395 3.951 7.123

5 <494 4,935 9,744

& <593 5,926/ 6.751

7 <691 6,914 7068

5 <780 7.901 1.0
7] <889 8,889 5.51z| I
10 <9.88 9,877 2.507| I

Cummulative: distribution araph | Freauency groups: | 100—=] [ Draw mean and +/- 1 std. dev.,

0.

9 1
1754

5 2,96 3.95 4.94 5.93

i i
| |
| |
| |
| |
| |
|

|

B =l
P
Lo
Lo
Lo
Lo
P
Lo
Lo
P
Lo
Lo
P
|

|

|

0.00 |

i
0.46 323

[~ Show small circles, showing distribution of regions n

i
¥ Show rectangle representating distribution of classes Mean

[~ Draw in high quality Median
Max
[+ shrink polygons accarding te share of Uaa Std.Dev

Draw outline in same color

Dimension shown in columns of result window For current region

Dimension shown in rows of result window for current region

[

Title on top of map

4.94 i
6.00

691 7.90 8.59
P

1785.0
oo
3227784
26468632
9.87651%8
2772104

Scenario

Activity

rtandard title

Ll

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

or can be send to the printer £:

i
e =] [11 =] foum =

[+ Ltie dhofonat pivnkineg For bobless

I Fde empty rows
I e ety coburins.
[oromcety simctedpens =]
Comparinon culgad [Crdy vk -
Cioka dmencion used For comparisons [HE0s =]

Wernant used for comparisens |UL21MB0S -

s
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Seenana :
BASE

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 projection year.

- ™ am (-]
s — S SBR[ 3

e

——— et SEea—— —
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In order to draw a map with changes, we must first get rid of the base year by de-selected the first map.

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

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

year, only. Afterwards, the left map will not longer be present.

{ Selection dislog for Table columns

Enter saarch o
Cear selection, add pattern to labels
Add pattem to lsbels I

Ramave pattern From lsbels

defir sebecticns

0

r{h—..mlrmlnlul.u"..m

ok | cwma

=)

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.

4 Customize view x|

Fraction digits and decimal separator la m
Columnn width IE
Row width [ 59

Separator between merged data dimensions |~

[ Use default pivoting For tables
I~ Hide empty rows

I™ Hide: empty columns

Show orlly selected items -
ILﬂng tetsonly v
Camparison output [Only values -

[ority walues
Data dimensian fyalues and percentage difference
[Values and absolute difference
A ENE VL N GIRGITREE oy percentage difference

lonly absohute difference k
Marmalisation

Arial | |11+ |p|am vI

Fraction digits and decimal separator IE E
Colurm wicth [ B3]
Row width [ 53=]
Separator between merged data dimensions m
|7 Use default pivating For tables
I™ Hide empty rows

I™ Hide empty columns

Show oy selected items -]
Long texts only - I
Camparison oukput |Only values - I
Data dimension used For comparisons [Years | =

M55

x|

Element used for comparisons (2002 sty

[
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Years
2013

EOO@Em
L e
-100 00% = -31 46% 21 48 <-1341% 1341% = -2 88% -2 BE% < B01% B01% = 483350 65%

Now, there are two thinks 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
again with the “tool” dialogue by changing the fraction digits. The large number 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.
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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
is not advisable — in our example we need to different scales, one appropriate for the absolute values and

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

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

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

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

see something as below:
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Now, for the map with the results for 2013, we should switch to percentage different to the “2002” by

opening the “tool” dialog 3] 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”.
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Now we should get a result as below.
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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 more directed towards to

technically interested reader.

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 data base and 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 I/O 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 systems where GAMS can be run, without the need to install additional

software.

The GUI consists of three rather independents 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 2008. A second important part is the CAPRI exploitation tool,
which are basically generic enough to be used for other modeling system as well. The current refactoring
left most of the code untouched compared to the code based 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 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 let 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 create then 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 a SIGNT signal to the GAMS process.
That will let the GAMS execution stop at specific point determined by the GAMS engine itself and start
the finalisation handling of GAMS as removal of intermediate files and directories.
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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 that 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 application 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 efficiently data from the CAPRI GUI, (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 very quite expensive. From the different option tested, the gvSIG
(http://www.gvsig.com/index.php?idioma=en) freeware GIS seemed to be the only 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 on the idea of a view. Content wise, that may be
understood a certain angle to look at European agriculture as example its integration into international
markets, its impact on the environmental, farm management, costs of the Common Agricultural Policy.
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, as a map or a 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. The user may have open several views in parallel, and he may change
the views 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. A view could be also 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 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, classifcation, 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.

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 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 at initialisation time loaded in memory, for moderately long linear indices, about 10
Bytes are required to store a non-zero float and its index as an int. If the maximal linear index is very
large, the index is store as a long and the storage needs goes up to about 16 Bytes. For moderately sized

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

118



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.

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, and user
will create their own scenarios and in some cases even own variants of the export data, 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 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
supports solely polygon geometries not comprising holes. 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. The vertices are stored in X,y
coordinates already projected in a rectangular coordinate system, and the viewer does not deal with
geographic coordinate system, but simply scale 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 allow rather 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 for EU27 around 2.7 Million polygons. 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
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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.

Swing is used for the GUI. In order to profit to the most of the simple implementation, the viewer has
been written completely anew, 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 supports 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 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 its 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 how to show the result (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 that 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
general XML parser as test 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 supports currently up to 6 dimensions, which are named as:

1. Region
2. Activity
3. Product

4. Scenario

5. Year

6. Dim5
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:

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

in the exploitation tools.

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

names must be unique.
e 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 for one of the definitions a “hand defined” list of items 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 requires therefore a definition of items, but

the items must not be necessarily 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>
</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:
e GYR Green Yellow Red
e RYG Red Yellow Green
e GR  Green Red
e RG Red Green
e BG  Blue Green

e GB Green Blue
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e WB  White Black
e BW  Black White
e LD Light Blue Dark Blue
e 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 tables loops over the products, and the items refer to the activity dimension. A
typically example is a table with market balance elements: the 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 let the table loop over the activities. A typically
example are the table shows 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

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.
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<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 chark
Pie chart
By and Whisker chart
Hiskagrarmm
Map
Flowwrmnap
Piemap
Markow chart

<COO>

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

NUTSILzip  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>...<activity Text>
<regionText>...<regionText>
<productText>...<productText>

<scenText>...<scenText>
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<dim5Text>...<dim5Text>
<yearText>...<yearText>

That text is shown:

e As description above the outer drop-down selection boxes:

Region Years

} European Linion 27 w2013 v

Tk o growps  Tabde roes. Tabde ool wwen
Pkl

e In the pivot dialogue:

e 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, 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 one
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:
<region>
<key>SK020038</key>

<itemName>SK020 - FT41 / GT100 - Specialist dairying (FT 41)</itemName>
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<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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