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Background

The use of the CAPRI modelling system is increasing, and sbe group becomes more diversified.
Whereas in the first years, almost all users had directly contributed to model development and were
familiar with the underlying GAMS code, more and more users now get to know about the system during
training sessions,na 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 inra dfapter, this GUI

needs was now revised in major partse 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 necesgao finally allow simulations with CAPRI.

The new GUI is as the old one realized in Java. T

CAPRI GUI and integration of new functionalitiesbo



Initialization

Logging in

The first step when the CAPRI GUI is opened for the first time is to set the user name anthisis|
done by selecting the user menu from the menu bar. As long as no user name is entered, the user cannot
changeitstpe and wi | | only have exploitation rights.
run scenari os. A user of type fAadministratoro car
data base and calibration of the modelling system. riferoto access the user settings, choose

CAPRI|[T:\britz\CAPRI\zams]

wo from the menu bar

ser n{}&e |'-.-'-.-'|:||Fgang Eiitz |

User Type |au:|ministratu:ur w |

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

1 y
|[€APRI GUL Version 2.0, August 2010 [T file : capridni User name : Wolfgang Britz User type : administrator I

Choosing a initialization file

Some userrequire several CAPRI versions installed in parallel. In order to easasthehe user can call
the GUI with a specific infile by defining the inkfile in the batch command filecalling the GUI
Alternatively, the ini file can be changed via the options menu. Eadheinmhay then point to different

directories, accordingtthe settings discussed in the following.
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B choose the ini file to load

CAPRI[t:\britz\caprilgams]
File B240GEN Utilities Help -

Eigene
Edit settings rasf "=

Woi

B Abeipit

Remove task specific settings E ‘g B |l oot ]

MEZHERIMD Catolm: i il for CAPRI - sbcrechsn

() Generate baseline I

Linking the GUI to the local CAPRI installation

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

Option

Opkion

‘| Gams | svn | other aptians

CAPRI model files direckory tiibritzhcapril gams E]
Result Directary tiibritzhcapritresules E]
Restart Directory tiibritzheaprilrestart E]
Data Files Directory tiibriczlcapriidat I E]
Default policy file (haseling) MTR_RD
Default policy file {expost) AGENDA

[ Rename ‘capmod.lst' ste, by 'task+settings.Ist'

The ACAPRI mo d e | files dir eAMSosouycés fop OAPRItwisereasdhe t h e |
AResult directoryo points to the |l ocation where r
fromjandaccor di ngly for fRest aCHamgingtmese sditidgs tllaws Bwitdhiags 0 d i

between diférent 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 releivey®t aedtfound
on the AGAMSO tab:

11



SYM || Other options

Bt i B DY GAM3Z 3, 5h gams . exe

d: di
GAMS scratch Directory Ysordir

=200 ProcDir=255
GAMS Cptions pr maxProclirc

Mumber of processors used in GAMS Get the number of processors ...

s

Options Capri

apd

g

13

4

The APath to Gams.exeodo points to

The but teonnuingbear tdhf processors €o0

computer.

The AScratch Directoryo will be
directory on a local disk (not one on a file server) should beesh

The AGAMS optionso field all ows

passed

t he

r

t

user

t h e 8and highemdre GAMS
supported. It is recommended to use GAM32and above to benefit from calling CONOPT in memory

etri

(0]

page width usgin GAMS listingsand the number of maximal process dirs generates by GAMs

SVN settings

CAPRI is hosted on the \&l software versioning

http://en.wikipedia.org/wiki/Apache _Subversjowhich ensures that CAPRI users and developers can

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

code to the server (a pr oc enpg/tortoisedvi.tigres.orghic henmi t o) ,

recommended tool. TortoiseSVN is integrated nicely into winddws it might take a while until the

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

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

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

(see



http://en.wikipedia.org/wiki/Apache_Subversion
http://tortoisesvn.tigris.org/

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

following sections give a quick overview over the new functionalities.

Case one: Exploiter and runner

Entering the necessary information to link to the SVN server

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

Accordingly, in order to work with SVN, only three piscef information have to be entered under

B capri [t:\britz\caprilgams]

File E:m Utilities Help

[TAY  Edit settings

Loalafsettings from ini file

Ol save current settings to ini file

iSettings .| _Remove task specific settings | i thrp 5\ NOtab:

 The SVN userid
1 The SVN password
1 The url of the result directory

The first two fields are not visible, and the related entries in the ini file are encrypted. Thérlasaeine

set to a specific branch relating e.g. to a trai
These mini installations do not need to be distributed as SVN installations as the SVN interface in the GUI

will also allow toficheckoud over existing sukdirectories and files. That ensures some additional safety
regarding access information to sensible branches of the $eavieystander cannot read the user id and
password. But users should always place local copies of such brancbdsmthe directory from which

the GUI is started on secured parts of their file system.

The local directory for the GUI is simply taken from the start directory of the GUI; whereas the SVN

address for the GUI is stored in the Adefault.ini

13



1ild database Base year

Simulation year

znerate baseline

an scenario

tploit gdx
Option
| User Settings | CAPRI System Settings | SV Other options
St user ‘ [———
selection
SYN password aeeene
wnscale
SWM URL For results https:jisvnl.agp.uni-bonn.defsvnjolditrunk/results ‘
tploit sceny

Sawe in capti.ini

Scenario 5 |

[ show results ][ show meta data

[S

The rumer can enter the additional SVN urls relating to the differentdimelotories of a CAPRI

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

Option
Cpkion

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

WM user id |--------- |
SYM password | assne |
SYM URL For Gams |https:,|’,|’svn1 .agp.uni-bonn. defsvnjoldftrunkigarns |
SYM URL For resulks |https:,|’,|’svn1 .agp.uni-bonn. defsvnjold/trunkfresults |
SYM URL For restart |https:,|’,|’svn1 .agp.uni-bonn. defsvnjoldftrunkfrestart |
SYM URL For data |https:,|’,|’svn1 .agp.uni-bonn, defsvnjoldftrunkjdat |

Save in T:\britzy CAPRIVGUT\capri.ini

Performing an update

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

britz\caprilzams]

I S¥Nupdate I
Gen K te GUI geometry from shapefile

AUt i1 i ties o stwbedtons |t Ag;y@ipdate will download updated versions of files

into hidden directories, and, if the related files in the local working copg @ been modified, will also
replace the loddiles.

Choosing that menu item wil/ open a dialogue

which messages from the SVN updates / checkouts are reported:

14
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S¥N settings

Pressing the AupdatungdatelPossiltleoconflictsi mergestemrée showa iin tha n

reporting area:

Update for titbritczicapriigui completed at revision 5310

Files/sub-directories updated ! t:ibriczhcapritresults I

Update for t:\britzicapriiresults completed at revision 5310

Update for t:ibritzicaprijdat completed at revision 5310
Skipped titbrivzh caprit resvareh ferth ferc_FR.gdx

Files/sub-directories updated @ tribritzieapriirestart)fert
Skipped t:ybritzicaprilrestart)inputs)LAB EXPTVAL.GDX

Files/sub-directories updated : t:\britzicapriirestart)inputs
Files/sub-directories updated : t:\bricz\capri\restarc

Z files were skipped (probable conflicts)
Update for t:ibritzicapri\restart completed at rewvision 5310

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

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

first install ati on of

t he

hi

dden

copbeopérami ame

remove any possible local locks related to earlier unsuccessful SVN operad®ieng as an internet

connection is available, that should ensure smooth updates in most cases and avoid some of the more

tricky problems TortoiseSVN users might face.

Case two: Administrator

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

parts separately:

15



S5¥N settings

&
>

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

Usage for installation purposes

Since quite a while the CAPRI network discusses how installations specificallaifting sessions can
be organized more easily. The newly embedded SVN functionalities in the GUI should ease that task

somewhat, specifically in cases where only exploitation functionalities are asked for.

The installation of CAPRI based on the new funudidy is relatively straightforward. As before, a JAVA

run time engine must be installed for the GUI to run. For an exploiter, only a minimum GUI installation
(e.g. without the large geometries for the 1x 1 km layer) and the necessary results filascnvieen be

copied to a local directory. At first start, the user must then only enter where the results had been copied to
(if the result files are not parallel to the GUI) and save the information to hi€A8RI.INIfile.

16



B CAPRI [\caprilgams]

File Options Yersion control Help

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

1) Result directory ‘icapriiresults’ does not exist.

Load gdx file Load selected tables(s)

CAPRI GUIT Yersion 2.0, March 2009 | Ini file : capri.ini \u;ar name : |User type : exploiter \

The interface is saip swch that only the results of those work steps are visible where result files are
found. For a training session concentrating on analysing scenarios, only those result files can be
distributed. An installation with four scenarios at NUTS2 level plus allndgessary GUI files will

require under 100 MByte disk space.

Opkion

User Settings | CAPRI System Settings | YN || Other optionsl

d:% TSChe ltenhamz010 1t
Result Directary k e ltenham, Yresu 3|

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

Save in capri.ini

[a

Once the user has optionally entered the results directory, and stored it to the ini file, the user will face a
rather clean interface which only allows to exploit existing scenarios and lmteXpX files (also that

option could be removed for exploiters).

17



Work step selection

© Exploit gdx files

Task selection

(3 Exploit scenario results

Task properties for : exploit scenario results

Base year 2004
Simulation year 2020

Euoz7 ~

EU025

ELO1S

EUO1D h |

EUO1Z
Countries BLR

WEBA

L (Belgium & Luxembourg)

DK {Denmark)

DE {Germany!

| (Graecel A4
Regional break down |countries ~
Scenario 1 [ v
Scenario 2 [ v
Scenario 3 [ v
Scenario 4 [ v]
Scenario § [ ¥
[ show results ][ show meta data

CAPRI GUI ¥ersion 2.0, March 2009 | Ini file : caps

User name :

User type : exploiter

18



Getting help

CAPRI[T:\britz\CAPRI\gams]
File Options

|

Work step sel  Orighe Help apare
Open content of Online Help via CAPRI web page

@ Build datal o000 GUT document on CAPRI web page

Open CAPRI documentation on the web

Open CAPRI web page

o Run simuli  S5end mail to CAPRI user list

() Generate |

[ [Fast year

The fAHelp menuo all ows opening the online help sy
of the content is also stored on the CAPRI welgepand can be accessed via the second menu item.

AOpen GUI document on CAPRI web pageodo will open t

19



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 taskl typically a window which collects information at
runtime. The footer lists the user name and type, and compnsegress bar.

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

1 fAcompile GAMSO : starts t heut@®aMSt exeaute thée pragnam. A listing file

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

T ArunGAMSO: tries to execute the GAMSIwperepapgsiblem. A |

compilation or rurtime errors are reported

I fstopGAMSO: sends a fAsignal interrupto to the GAM

reacts and stops with an error message after running its finalization routines.

M1 fAshow result® : l oads the results form the task in th
9 fshow meta data : | oads the meta data for the results
tools.

Note for exploiters, the three buttons referring to GAMS will hetvisible. The same holds for
runners and the work stepasdlBiundda. data baseodo and

2C



Graph: Basic layout of the GUI

[t:\britz\caprilgams]

File Settings Utilities Help

Work step selection

© Generate baseline

(® Run scenario

() Collect meta information

() Batch execution

() Generate GAMS documentation

O Exploit gdx files

Task selection

) Define scenario

(® Run scenario

() Downscale scenario results

© Exploit scenario results

Task properties for : run scenario
Base year

simulation year

Countries
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[] Global market madel
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Multi-functionality indicators

Aggregates for actitivities and commodities

|2004

|z020 gy

IDE (Gatmany)
EL (Greecs)
ES (Spain)

e e

[huTs 2

|50

[TsTCaLLGMS

[] Young animal market model

nvironmental indicators
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CAPRI GUI ¥ersion 3.0, August 2010

[User name : Wolfgang Britz
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The different work steps

Each work step may comprise different tasks. No task will require starting naorerte GAMS program,
but some tasks will start the very same GAMS program with different settings. Sskaenidl 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 radiebuttons, which means, that only one button can be selected at any time.

Graph: the work step panel

York step selection

) Build database

) Generate baseline

) Run simulation

i) Collect meta information

) Batch execution

) Generate GAMS documentation

(%) Extploit gdx files

Each work step may comprise several tasks, which are shotke §econd panebelow the work step
panel. The content of the panel hence changes when the user selects a different work step. Again, the

different task panels comprisadio buttons for selections purposes.

Build database

Graph: the task panel for fAbuild databaseo

Task selection

(¥} Prepare national database

i Finish national database

i) 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 updatethe underlying statistical raw data, or after
methodological changes in the code affecting content and structure of the data base. Controlling if
updating the model yielded satisfactory results, possiblyh@different taskss a time demanding tls

which requires irdepth knowledge about the quality of the differerg@ing data and the logical relations
between the different elements of the data base. Users interestednteeolicy analysis are usually

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

have no fiadministratoro status.
The work step consists of six different tasks:

1. Prepare national data baseseneration of complete and consistent time series at national level,
mainly based orturostat data (CoCO, from Complete & Consiste@pCo runs per Member
State simultaneously for all years, if data from other Member States are used to derive fallbacks as
an?EU average, only the raw statistical data are used. The user can only chabseouhtries

to run, and which years to cover.

2. Finish national data baseCompletion of the CoCo data by time series on consumer prices and
certain feeding stuffdn both cases, it turned out that only the complete and consistent time series
for all Membker 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.

3. Build regional data base, time sedgeGeneration of time series at regional level (CAPREKhE
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 baseaperiod,
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 @\PREG, for which

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

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

will be loaded instead of time series.

5. Build global data base(GLOBAL): Building up the international data basghe 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 demancitedastom
the World Food Model to the product and country, estimation dtéral transport costs and

conversion of the FAPRI baseline to the product and regional aggregation of CAPRI.
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6. Build HSMU data base (CAPDIS_GRID)spatial downscaling of regioheesults 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 lat certain preparatory steps, as downloading updated data from EuroStat, and converting
these data into GAMS tables read by CoCo and CAPREG are no yet integrated in the GUI.

The actual controls availabl e wi bpentk@mirehaptoget t as k
detailed information on settings for the tasks.
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The work step AnGenerate baselinebo

Graph: the task panel for fAGenerate baselineo

Task selection

(*) Generate expost results
) Generate policy shifts

C} Generate trend projection
) Baseline calibration

) HSMU baseline

For manifold reasons discussed in methodological papers, economic models as CAPRI are not suited f
projections, but as tools for counterfactual analysis against an existing comparison point or an existing set
ofexante time series. The point in time or these
CAPRI Arunner s o wohexante palicy simutatioe domat deed to donstruct 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 stbp ardduded tasks are
only for user type fAadministratoro. Accordi-ng to
operation with DGAGRI twice a year in early summer and early winter, following the release of a new
imedi um t erom kma rik@Rt.D® u t |

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 exost results Albeit not strictly necessary for the base line, thé gastresults
often prove quite helpful when analysing the reference run. THp@sixresults are model run for
the base at base year policy and other exogenous parameters, inflated to the chosen simulation

year.

2. Generation of policy shiftdn order to capturén the later trend projection the effect of policy
changes between the base and the simulation yeaalled policy shifts are calculated by
applying the exante policy to the statef-world (technical progress, management practises,
population numbersper capita income, consumption patterns etc.) in the base year. The policy

shifts are defined as the relative changes against the base year of implementirantieepekicy.

3. Generation of the trend projectioifhe trend projection task is rather time s@ming, and may

run several days when the farm types are included. It consists of sevetaklsibFirstly,
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independent trend lines for many different variables and all regions are estimated, and for each of
these trends lines, statistics as R?, variaofcthe error terms etc. are calculated. These results,
together with the base period data and the policy shifts, are used to defaleedasupports, i.e.

the most probable values for the final projection. Thesetashks are relatively fast. The final
consistency sulask is broken down in two iterations. In the first iteration, only the Member
States consistency problems are solved. For the different projection years, the problem will look
for minimal deviation from the supportswhich may be interpted as a priori information in a
Bayesian interpretation such that different necessary logical relations between the data are not
violatedi the data information in a Bayesian estimator. These retadieiine e.g. production as

the product of yield andctivity level or force close market balances. The details can be found in
the methodological documentation. Once that step is done, the Membeastaaeded up to the

EU level, and new support are defined which take given expert projection into gaauently

mainly a baseline provided by DAGRI. In the second round, the Member State problems are
solved again, and then, problems for all NUTS Il regions in each Member State, and, for all farm

types inside of each NUTS Il region.

Baseline calibrationIn the final task, the results from the trend projection serve as the major

input to generate the baseline.
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The task run simulation

Graph: the task

Task selection

(%) Define scenario

") Run simulation

i) Downscale simulation results

i) Exploit scenario results
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Define scenario task

CAPRI [D:\TS2009\gams]

File Options Help

Work step selection Scenario description

() Build database Enter scenario name | myScenario

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

() Collect meta information
O Batch execution Scenario elements

() Generate GAMS documentation Y iosimtrstd, gms
Define basis scenario file

() Exploit gdx files

__J Scenario cakegoties A
Task selection =3 Binfuels
Y Whicf D10EZ
-{_7) Premiums
=0 WTO Policy
Y chrb

(&) Define scenario

() Run simulation

() Downscale simulation results

(" Exploit scenario results

Store scenario

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

Choosinghe task adds the panel with GUI elementsaghabove. 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
AMTDSTD. g ms aippet toradtl. Thehaeailable snippets and their struar@shown on
the left hand side inneexpandable tree which showsthesub r ect or i es fsoccuemd ,un d e
with the exclusionofasubi r ect ory call ed fibaseScEmpgyri oso an
directories are not shown. The user may select any number of snippets, even several from the
same sulgirectory. Doubleclicking on one of the snippets shows the content of the file on the
right hand side, so that the user can inspect the codeadslow 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 alsmove the changes from snippets.
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Scenario elements

Define basis scenario file

5 Scenaria categaries T o oo e S oo ~
=3 Biofuels
biof D10E2
i _“:ew‘jms PSDPAY T: premium schemes (see policyipolicy Sevs.oms) as DPGRCT
= Couping L2006 from 2006 onwards
- Fuly decoupled i eps set to zero
e 9
(25 Distribution Farm prermium I -i11-corTs
25 WTO Palicy
* utohib
S cor1i+, <, 7] FCoupling degree for each payment and member state”
BLO00DOD DKODOOOO DEO0O0DO ELOO0OOO ES000000 FRODODOO IRODODOO
DPGRCT L2008 eps eps eps eps lag 25 eps
DPPULS L2006 100 100 100 100 100 100 lEIDI
DFDVHETR  .2006 eps eps eps eps eps eps eps
DPDWHEES L2006 100 100 100 100 100 100 100
DFFARI .2008 100 100 100 100 100 100 100
DPSILA 2006 eps eps eps eps eps eps eps
DFFARI_fa .ZODE eps eps eps eps eps eps eps
DPECOW 2006 eps eps eps 100 100 100 eps
DPBULF 2006 eps 75 eps eps eps eps eps
DEDCOW .2008 eps eps eps eps ens eps eps
DPSHGH 2006 eps s0 eps eps 50 s0 eps
DPEXTENZ  .2006 eps eps eps eps eps eps eps
DPPOTR L2006 60 60 60 60 &0 60 60
DFNE_SHGN 2006 eps eps eps eps eps eps eps
DPNE_DCOU 2006 eps eps eps eps eps eps eps
DFNE_MEAT .Z0DE eps eps eps eps eps eps eps
DPSL_ADCT 2006 100 eps eps eps an a0 eps
DPSL_CILV .Z0DE 100 ens eps eps 100 100 ens
DPNATMILK .Z006 100 100 100 100 100 100 100
DPENERCRP L2006 100 100 100 100 100 100 100
——- 865/2004, 7.5.2004: wenigsten §0% der 2000-2002 geleisteten Zahlungen als Betriekspraemie -
[ _store scenario | [ save changes | [ Reset changes |

Storing the scenario then generates a file as shown below, user name, the reference to CAPMOD.GMS
and the date and time are automatically added by the GUI. The files will be added to the files stored in
Agawms!l i nput o.

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 tectmogy, aggregated versions of these models at Member States model linked
together to derive market clearing prices for young animals, and finally, a global spatisdomiitodity

model for main agricultural products and selected secondary processedgroduc
Differences in results between simulations may be rooted in three different blocks:

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

calibration points to cexist, and usamay choose the base and basejiear.

2. Difference in what economic models are linked together and in the regionalisation level as the
user may switch the market modules on or off, may run the model at Member State NUTS Il and

farm type level or in comparative static or recursive dynanaidem

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 firun simulationo

Task properties for : run simulation

Base year 2002 w
Simulation year 2013 v
EBL (Belgium & Luxembourg) ~
Member States Dk {Denmark)
DE (G@ermany) w
Regional Break down Member States w
Number of iterations 15 v
scenario file name 01GWPBUR.GMS v
[] Global market model [] Young animal market model
Aggregates for actitivities and commodities Environmental indicators
[ Life-cycle assessment for energy [ Multi-functionality indicators

The following discussed the settings:

T

Base year determines the three year average underljfiggregional (se®uild regional data
basg and global data base (sBeild regional data basgand the trends (se@enerate trend

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

Member Statesif the global meket model is switched off, the user may run a simulation for
selected Member States, only.

Regional break downthe level of regional diaggregation in the supply part. It is not longer

recommended to use the fAMember Stateo | evel fo

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

fifteen iterations are recommended.

Scenario file namethe GAMS file whch comprises the settings for policy and further exogenous
variables for a simulatilpoon. i hhpatdi lamsd amuest stbe

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

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

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

1 The last four settings relate togi 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 neleded
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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 0 &ploit scenario resultdo mode

Task properties for : exploit scenario results

Base year |2002 b
Simulation year 2013 “
EBL (Belgium & Luxembourg) ~
Member States Dk (Denmark) =
CE {Germany “
Regional Break down Member States v
Scenario 1 w
Scenario 2 A4
Scenario 3 A4
Scenario 4 | A |
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 arléate® 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 fApassive crawlo such that it owi l
which could technically be generated by the tasks. Settings as base year or simulation year in the interface
are not takninto account. The processing depends on availability of the META symbol in the GDX file.
Using the new GUI with files based on oldersion of CAPRI could lead to situations where files are not
included in the reporting system.

The following information is provided:

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

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

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

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

1 File name and SVN statusthe GDX file from which the metinformation is loaded, plus

information about its status in the SVN versic
| ocal copy was modified since the | ast updat e
means that a newer versionis avatablon t he server . AConflictingo
of the file is available to the 1| ocal copy,

control 0 means that the file is not handled by

It allows checking the internabasistency, 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 orthe table columns allows sorting.
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Graph: Table with meta information

Meta data information

-~

BLODO0OD — | |PREPARE NATIONAL DATABASE

(=

TITLE OF DATA SET

~

(=

Prepare national database COCO1

coco_output_tmp.gds : hormal

&l nnAnAn
<

DKO0OOOD | BUILD REGIONAL DATABASE | [L v | DATE OF VERSION V| |2003-05-28 18:09:34 | res_02.gdx : Modified
Member state VarkStep #  Item Contert File name and SN status
ALDDO0OO [BASELINE CALIBRATION 4 [TITLE OF DATA SET Baseline calibration MTRSTD res_2_D213MTRSTD.gdx : Modfied
ALDDO00G [BASELINE CALIBRATION 4 |woRksTER Generate baseline res_2_D213MTRSTD.gdx : Modfied
ALDDO00G [BASELINE CALIEBRATION 4 kv MTRSTD res_2_DZ13MTRSTD.gobx : Modified
ALDDOOOG [BASELINE CALIBRATION 4 |NAME OF PROCESSOR ORGANISATION  |wolFgang Eritz res_2_DZL3MTRSTD.gdx : Modified
ALDOO0OO [BASELINE CALIBRATION 4 |ﬁMPORAL COVERAGE 2013 res_2_DZ13MTRSTD, gdx : Modified
ALDOO0OO [BASELINE CALIBRATION 4 |DATE OF YERSION 2008-09-26 15:53:45 res_2_0Z13MTRSTD, gdx : Modified
ALO0O0OD [BASELINE CALIBRATION 4 IB_ASEVEAR 2002 res_2_0Z13MTRSTD, gdbx : Modiied
ALO0O0OD [BASELINE CALIBRATION 4 [sImvEAR 2013 res_2_0Z13MTRSTD.gdx : Modified
ALO0O000 [BASELINE CALIBRATION 4 |MODEL_SwWITCHES [REC_DYN OFF MARKET_M OFF YANI_M OFF res_2_0Z13MTRSTD.gdx : Modified
ALO0O0OD [BASELINE CALIBRATION 4 |MEWBER_STATES BL DK DE EL ES FR IR [T ML AT PT FI SE UK CZ EE HULT LY PL SI SKRQ BG CY MT NO AL MK CSBAHR MO KO |res_2_0213MTRSTD, gdx : Modified
ALDDO00G [BASELINE CALIBRATION 4 [LANGLIAGE WITHIN THE DATA SET ENGLISH res_2_D213MTRSTD.gdx : Modfied
ALDDO00G [BASELINE CALIEBRATION 4 |MAME OF EXCHANGE FORMAT GDit res_2_DZ13MTRSTD.gobx : Modified
ALDDOOOG [BASELINE CALIBRATION 4 |NAME OF OWHER ORGANISATION CAPRI network res_2_DZL3MTRSTD.gdx : Modified
ALDDOOOG [BASELINE CALIBRATION 4 |NAME OF ORIGINATCR ORGANISATION  |CAPRI netwark. res_2_DZL3MTRSTD.gdx : Modified
ALDOO0OO [BASELINE CALIBRATION 4 |DESCRIPTION OF PROCESS STEP Generate baseline, Baseline calibration res_2_DZ13MTRSTD, gdx : Modified
ALDOO0OO [BASELINE CALIBRATION 4 |GEOGRAPHIC COYERAGE BY NAME BL DK DE EL ES FR IR [T ML AT PT FI SE UK CZ EE HULT LY PL SI SKRO BG CY MT NO AL MK CSBAHR MO KG  |res_2_DZ13MTRSTD, gdbx : Modified
ALO0O0OD 2 [TITLE OF DATA SET Generate expost resuls EXPOST res_2_0202mtrstd. gdbx ; Normal
ALO0O0OD 2 |[woRksTER Generate baseline res_2_0202mtrstd. gdbx ; Normel
ALO0O000 2 [kEv ExPOST res_2_0zozmrstd.gdc : Narmal
ALO0O0OD 2 |MAME OF PROCESSOR CRGAMISATION |alexander Gocht res_2_0zozmirstd.gdc : Narmal
ALDDO00G 2 |ﬁMPORAL COVERAGE 2002 res_2_n202mtrstd. g : Narmal
ALDDO00G 2 |DATE OF WERSION 2008-09-01 11:25:55 res_2_nz0zmtrstd. gobc : Normal
ALDDOOOG 2 IE»ASEVEAR 2002 [ res_2_nz0zmtrskd. g : Normal
ALDDOOOG 2 [smvEAR: 2013 res_2_nz0zmirstd. g : Normal
ALDOO0OO 2 |MODEL_SwITCHES [REC_DYN ON MARKET_M G YANI_M ON res_2_D202mtrstd. g : Normal
2 |MEMBER_STATES BL DK DE EL ES FR IR IT ML AT PT FI SE UK CZ EEHULT LY PL 51 SKRO BG CY MT NO AL MK CSBAHR MO KO |res_2_0Z02mtrskd. gobx : Normal
ALO0O0OD 2 [LANGUAGE WITHIN THE DATA SET EMGLISH res_2_0z0zmtrstd. gdbx ; Normal
ALO00000 2 |MAME OF EXCHANGE FORMAT GDK res_2_0z0zmrstd. gdc : Narmal
ALO0O000 2 [MAME OF OWHER ORGANISATION CAPRI network res_2_0zozmrstd.gdc : Narmal
ALO0O0OD 2 |MAME OF ORIGINATOR QRGANISATION  |[CAPRI netwark res_2_0zozmirstd.gdc : Narmal
ALDDO00G 2 |DESCRIPTION OF PROCESS STEP Generate baseline, Generate expost resuks res_2_n202mtrstd. g : Narmal
ALDDO00G 2 |GEOGRAPHIC COVERAGE BY NAME BL DK DE EL ES FR IR IT ML AT PT FI SE UK CZ EE HULT LY PL 51 5K RO BG CY MT NO AL MK CSBAHRMO KO |res_2_0202mtrstd. gebe : Normal
ALDDOOOG 3 [TITLE OF DATA SET Generate trend prajection CAPTRD results_0213,gdx ; Modified
ALDDOOOG 3 |DATE OF vERSION 2008-09-24 22155335 results_0213,gdx ; Modified
ALDOO0OO 3 |ﬁMPORAL COVERAGE 1934 - 2030 results_0213,gdx ; Modified
3 [LANGLIAGE WITHIN THE DATA SET EMGLISH results_0213,gdx ; Modified
ALO0O0OD 3 IMME OF EXCHANGE FORMAT DK results_0213,gdx ; Madified
ALO00000 3 |GEOGRAPHIC COYERAGE BY NAME BL DK DE EL ES FR IR [T ML AT PT FI SE UK CZEE HULT LY PL SI SKRO BG CY MT NO AL MK CSBAHR MO KO results_0213,gdx : Madified
3 |MAME OF ORIGINATOR QRGANISATION  |CAPRI netwark results_0213,gdx | Modified
ALDOO0OOD GENERATE TREMD PROJECTION |3 [NAME OF OWNER ORGARISATION CAPRI network results_0213.gdx : Modified
ALDDO00G GENERATE TREMD PROJECTION |3 NAME OF PROCESSOR ORGANISATION  |Wolfgang Britz results_0213.gdx : Modified
|GFNFRATF TRFMN PROTFCTION 3 INFSCRTPTION (OF PROCFSS STFR (Generate haseline. Generabe brend nenisrtinn restlts NZ13.ark ¢ Modified

~
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Batch execution

Graph: Batch execution panel

Batch execution

Batch file to execute h::\britz\java\trunk\de\capri\task\testBatchUni.th | Set file
Directory for exp/ref files j:\britz' capri’codeDocInput |

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

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

The batch execution allows starting a filefining settings and tasks from the different CAPRI work steps

and executing them without usiatervention. Once started, the batch processor may be stopped so that

the currently running GAMS programexdn it s own (fAend batch executio
stepod) or by-Chendi ncdhea GAMSRLpr ogr a mhe GAMS prvacdsgor cont i
notices the CTRIC i which may take a whilé 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:
1 Allows executing many different CAPRI tas#ifter each other without requiring user input.

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

may queried at a later time.

1 Ensures that each new run generates its own lis&gvhich can be opened from the HTML

page.

9 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 tw@althe one hand, it allows teet

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 beasted automatically. It is planned to add timer facilities to the batch execution so that
the GUI will start a suite of runs at a peheduled time. Along with the planned functionalities to
compare in a more or less automated way differences in restilisdm versions, the batch facility is one
important step towards quality control.

For details on the batch execution facility see t
to be found on the Capri web page under technical documents.

ftheawi te of tasks comprises fiexecuteodo statements,

compile GAMS programso check box.

The check box fAGenerate EXP/REF files for HTML d
which generate two specific refae 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
AfJavadoc | i ke technical document ati on ftechnicaCL APRI 0O

documents. The Adirectory for exp/ref filesd defi

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 | britz"caprit.codeDocInput || setdirectory

Directory for HTML documentation files =\ britz capri’, GAMSDoc || setdirectory

k' britzhcapritcodebocInput! Baseline_calibration. ref

t:britzh capritcodeDocInputiBuild_global_database . ref

ki britzt caprijcodebocInputBuild_HSMU_database . ref

ki briczcapritcodeDocInputlBuild_regional_database.ref

k' britzh capritcodebocInput!Finish_national_database . ref

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

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

List of available EXP and REF files

[ Generate HTML documentation ]

The GUI comprises a tool to generate for each GAMS file and each symbol used HTML pages which are
interlinked. For details on the code documentat:i
technical documentationforCA& 6 t o be found on the Capri web pag

The controls on top allow the user:

f To define in which directory the AEXPO, ifREFO

into the documentation generator.
1 To chase the directory whe the HTML files will be generated.

9 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 exploitatiopurposes as the GAMB®E comprises a view for GDAiles.

Further tools for GDXiles 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 caimeri

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 seriegenerated by CAPREG are inputted by the trend projection tool CAPTRD. These gdx
files are accessed when the different tasks of aD
possibility to load one or several tables from one or several fteelsen 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 CAPRI\results', Capregfert_out.gdx

user inpuk name type dims records long text

Fert_out parameter

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

user input long text

EFEr‘t_n:nut parameter

When the task fAexploit gdx f i | efsubbutiorss are shdbwainthed by
task panel. The first one, | abel | ed predsen.aMhenghd x f i |
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 numbeof dimensions and records. When the close button next to the table is pressed, the

table is deleted. Pressing the Al oad gdx fileo ag.

One parameter from each table may be sel secdeed (pr
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 theusered®s not provide input in the first
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i nput o, t he pr ogr automatically The glatanl@eaded tare showa nimettse table tool
described above.

The user can use view definitions stored in a XML file tothe tableslpr essi ng the enabl
table definitions from é0 tick box, and may wuse t

file to use.

An example: loading data from the spatial downscaling

The option described here is introduced for conapless. The names of the file generated by the dis
aggregation programs start with AXOBS_ o0 foll owed
an underscore followed by the base year and the simulation year, and if applicable, the code for the
simul ati on which is identical to the name of the G/

the scenario.

File Options Help

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

() Generate baseline

() Run simulation

() Collect meta information

() Batch execution

() Generate GAMS documentation Choose the gdx file to load
@ Enploit gd files Suchen in: |E Capdis - | 2 ”€||E
b &) dnde_PT_0202.0dx |&] xobs_CZ_0202.00x |&&] xobes_F1_i
T &) xdnde_PT_0213MTRSTD.gdx |&] xobs_Cz_02153MTRSTD gdx |&] woobs_F1_i
verx:n;ete |&) xdnde_RO_NZ13MTRSTD. g |&) xobs_DE_n202.gdx |&] scobs_Fre_|
Dokumente |&] xdnde_SE_0202.0dx |&] xobs_DE_0213BI0F_DI0E10.gbx  [i&] xabs_FR_|
- &) xdnde_SE_0213MTRSTD.gdx |&) xobs_DE_D213BI0F_DZEZ.gdx |&] xobs_HU_
[ |&) xdnde_SI_0Z13MTRSTD.gdx |&] xobs_L MTRSTD gdx |&&] sabs_HU_
Desktop |&] xdnde_Sk_D213MTRSTD.gdx & |i&] scobs_IR I
|&) xdnde_UK_0202.gdx |&] xobs_Dk_0213MTRSTD gdx |&&] sabs_IR I
|&] ednde UK 021 3MTRS T ad |&&] xobs_EE_0202, gdx |&] wonbs_IT_i
’J |&] xobs_aT_0202 qdx |&] xobs_EE_0213MTRSTD. gdx |&&] scobs_IT_i
Eigene Datgien | ||&] xobs_AT_0213MTRSTD . gdx |&] xobs_EL_D202.qdx |&&] sabs LT I
&) xobs_BG_0202.gdx |&] xobs_EL_0213MRSTLgdx |&] s LT
- |&) xobs_BG_0213MTRSTD adx |&] xobs_EL_0213MTRSTD.adx |s&] sabs_Ly
1 |&] xobs_BL_D202.qdx |&] xobs_ES_0z02.gdx |i&] scobs_Ly I
drbeitsplatz | || &) xobs_BL_0213MTRSTD. g |&) xobs_ES_0213MTRSTD.gdx |&] scabs_MT_|
_ < | >
: Dateiname:  [xobs_DK_0202 gdx | [ AFfnen ]
Metzwerkumgebt Datsltyp: |GAMS o Files v | Abbrechen

Load gdx file Load selected tables{s}

CAPRI GUI ¥ersion 1.6, November 2008 | User name : Wolfgang Britz User type : Administrator |
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| f one wishes to see the information for sever al
gdx filed agai ni laensd. aAlfdt eardwdairtdisoonatlhef | i nes with t

selected.

CAPRI|[T:Abritz\CAPRI\sams]

File Options Help
Work step selection List of tables loaded from GDX file{s)
O Build database T:\britz!,CAPRT results'\Capdisxobs_DK_0202.gdx
(O Generate baseline user input name type dims records long text
09 Result area used by CAPDIS
() Run simulation
Collect meta information
o T:\britz\CAPRI\results\Capdisuobs_SE_0202.gdu
© Batch execution user input name type dims records long text
parameter 3 344083 Result area used by CAPDIS
(O Generate GAMS documentation
(%) Exploit gdx files
Load gdx file ] [ Load selected tables(s)
CAPRI GUI ¥ersion 1.6 , November 2008 |User name : Wolfgang Britz ‘User type : Administrator | e

Pressing load selected tables will open the following dialogue, choose

B x|

i ] Choose how to join the information from the parameters

(0] 4 I Cann:ell

[

As otherwise, the program will introduce a new dimension for the data loaded from the differentdiles, an
you wi || not be able to see the information for

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,

ony one column should be selected. Press on the ©b
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selection dialog for table columno), and select w
should now comprise only one column. Afterwards imgedropdown list with the viewing options and
choose map as shown bel ow. Choose AHSMU. 0 to sele
now load the geometry for the HSMU and draw the map which takes several seconds.
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Interaction with GAMS

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

There are two types of input files generated based on user input. The first oneatedsecenario files

and define the exogenodsvers for a CAPRI run as population growth, maeoconomic 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 penmiaiisk, 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 migput 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 stfsoeess 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 aterufilte 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 contentlad tesults.
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Utilities
Generating co-ordinate files for the exploitations tools from shapefiles

B cAPRI [t:\britz\caprilzams]
File Settings I!:ﬂ ﬂﬁ Help

Work step seli  S¥Mupdate )

Generate GUI geometry from shapefile

(0 Build datab  Edit tabfe definitions
| Simulation year

Coo file generation from shape file k
ShapeFile (input) 'I':\brit,z\ CAPRIY addon' gishcapri.shp | [ Set file ]
ShapeFile (input) |d:\h0t,sp0t,s\cit,ies Project.shp | [ Set file ]
ShapeFile {input) |d yhotspots\wain rivers.shp | [ Set file ]

Coordinate file {output) h::\britz\capri\gui\NutsII.zip |
Id string Mame string Scaling for coordinates Fill up mask for ids
Id string MName string Scaling for coordinates Fill up mask for ids I:l
Id string Mame string Scaling for coordinates Fill up mask for ids I:I

|~
|

Get fields from cooFile Start coordinate generation

As a first step, the shapefiles must be analyzed
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Coo file generation from shape file

ShapeFHeﬁnpuﬂ|T:\britz\CAPRI\adan\gis\capri.shp |[ Set file ]
ShapeFile {input) |d:\hm:5pnts\cities Project.shp | [ Set file ]
ShapeFile {input) |d:\. hotspotsimwain rivers.shp | [ Set file ]
Coordinate file {output) h::\hritz\capri\gui\NutsII.zip | set file
Id string |NURGCDLZ % | Name string |[NURGCDLZ % | Scaling for coordinates |1 Fill up mask for ids |00000000
Id string |NAME + | Name string |MAME + | Scaling for coordinates |1 Fill up mask for ids
Id string | INT_MAME + | Mame skring | INT_MAME + | Scaling for coordinates |1 Fill up mask for ids

NUTZ0 ATOOOOOO 1

Center 4511506.3703 2

the geom POINT (5235807.800088232 5245254.1633591%3) O

NANE Murmansk 0O

COUNTRY Russia 0O

POPULATION 463000 1

CAPITAL N 1

the geom MULTILINESTRING | (5547750 3741550, 5547750 3742050, 5847650 3742150, 5847650 3742550, 5547550 3742750, 584775
ID 11

WSO _ID 14565942 Z

PFAF3ITETTE 1.0 3

MAINDEAIN 5000 4

INT NAME Cka, Volga 4

WINDOW 2013 5

HMAIN PER W v 5

OBJECTID 1 & [%
SHAPE Leng 3710847.47957 7

< *

[ Get fields from cooFile ] [ Start coordinate generation ]

Once, that is done, the fields from the shapefiles usekkfar and the long texts can be chosen, and some

other settings. The interface will assume treat line strings as river, points as cities and polygons as regions.
Editing the table definitions underlying the exploitation tools

Views as the basic concept for exploitation in CAPRI

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

environmental effects of faring, prices or market balances. Each view thus
I extracts a certain collection of numerical values
9 labels them so that they carry information to the user (long texts, units)
1 chooses a matching presentatioss a table, map or graphic
1 and arranges them insaitable way on screen.
The views can be linked to each others, allowing a WEB like navigation through the data cube. Views can

be grouped to themes. The user may open several views in parallel, and he may change the views

44



interactivelyaccording to its eeds, e.g. switch from a map to a tabular presentation, or change the pivot

of the table, sort the rows etc.

Internally, each view is stored in a XML schema. Technically, a view can be understood as a combination
of a predefined selection query, along witeporting information. The XML schema allows to attach long

texts, units and tooltips to the items of a table, and thus to showdaetanformation to the user. The

XML schema does hence replace look up tables in a DBMS. It may equally store infornegioding

the pivoting, the view type (table, map, different graphic types), and for maps, classificalbumyamp

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 fgture column and row groups. Empty columns and rows caidtden;tables can be

sorted by column, with multiple sort columns supported. Numerical filter can be applied to columns.

User Vi GUI-

definitions Selection/pivoté

]

A 4

supplied
filters

S

D~

Why a XML definition files for views?

The exploitation tools of CAPRI bidi on a rather simple structure. Each CAPRI work step stores its
results a8 GAMS parameter representing a maimensional sparse cube which is stored as a GDX file.

The exploitation loads the nereros from one or several GDX files into memory. Howegaren the
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length of the different dimensions and the use of short codes, the user would be typicallyhisstvam

in the large tables, which can comprise several milliorzesn data and basically an unlimited amount of
zero cells. The XML definitionilie defines the views explained above, and allows a structured and user
friendly way to exploit the results of the different work stelp also separates raw data from the views
and from the GUI code itself, which requires relatively little informatioauathe underlying data and
their structure besides what is provided by the definition files. XML is an industry standard to store
structured information in nehinary text files, which explains why that format was chosen. The user may
change the informain in two ways: (1py usng a tool built in the GUI and (2)y editing the XML files
directly with an editor. The latter is only recommended for advanced users.

Defining and changing the view definition via the GUI interface

As a new adan to the CAPRI @I, the user can now edit the view interactively. In order to do so, chose

AnUtilities, Edit table definitionso from the tool

1

CAPRI [t:\britz\caprilgams]
File Options Help

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

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

recover the original views.
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: Tables | pegions | Region selection groups | Activities | Products | DimSs

Scenario information

= Name Scenario information
welfare overview

welfars comparison across Membsr States
Feoga

Fenga stocks

Economic Accounts For Agriculbure

Money metric

welfare market model

Theme Meta v
Default pivot 0105 Items in rows, scenarios in columns i3

Default view Table v

Preriium cvervisw Coordinates for maps v
Product Baslances

Demand Balances

Froduct halances, detailed

Prices

Product balances market model

Prices market model

Human consumption

Milk Fat and protein

Milk products

Import Flows, price and tariffs markst model agaregated

Import Flows, price and tariffs markst model agaregated v

Items are from Activities -
Region text and selection hide Info ~
Activity tent and selection | Activicy s
Product tent and selection  hide meta ~

Dims5 text and selection hide: s

e rey DATETIME

REC_DVN

RECDYN Name Time and date

EXPOST

POLSHIFT Unit

BASELINE

MARKET_M Longtext

ANL_M

NTSLYL v Link b

[ save/additem | [ Deleteitem |

[ savetable |[ Newtable |[ Delete table |

Ly

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

premium schemes or trading partners).

Defining a table

The pane for the table filgition shows four sections. The upper left section allows selecting the table to
edit. To the right, the basic attributes for the table are shown: its name, to which thermngs, the

pivot andthe view selected when the view is shown, and the coatdifile to use when a map is
generated from the data. Below are the descriptions for the logical dimensions for the table and selection

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

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

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

Probably, at some later stage, the editor tool and Java code will be claagedy that allows for more

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

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

The screen shot below shows as an example the list for the products. Their keys under which they are
loaded from thé&sDX file(s) are shown in a selection list on the left hand side. The right hand side shows

the properties for each item. Changing the key allows to add a new item to the list. The name is the one
shown to the wuser i n t helletthedtansbe shemavice:iomcgin dblogkgr e g 0
on top, showing only aggregates, and a second time in the list of all items. Components of aggregates

should be placed underneath an aggregate in the list.
The selection should be entered comma separateddkdis.

EEX

Tables || Regions | Region selection groups || Activities | Products | Dimss

TOOU ~

Key 0ATS
CERE

MALZ Name Qats

PULS Aggreg

Selections [all, market, Efd]

Save/add item ][ Delete item

The buttons should be self explaining.
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Exploitation tools

The structure of the GAMS generated gdx files

The exploitation tools load directly the gélles generated by the GAMS processes linked to the tasks
described above. The gdiles only stoe norzero numerical values. The main content of a gdx file are

two types of records. The first type provides a list of all labels used to identify the numerical data in the
gdx file as GAMS does not support numerical indices, but requires character. [Bhellist 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 multdimensional thles). Each nozero 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, agaf@ables its upper ahlower 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 storites ayexypically

rather sparse, so that it seemed appropriate to load the data from tfike gdto 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 founaices are stored. The length of each data dimension is only known
when all data records are read, and is equal to the number of unigue indices for each dimension. Once all
records are read, the final length of these index vectors then defines a lireardach 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 valuemto 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 tdtsrgem different runs can be merged into

one hash table.

As the gdxfiles provide lists of all labels used in any parameters stored in thdilgdthe index vectors

allows to build lists of labels linked for each index in a data dimension. Therns exisadditional storage

type in the gdXiles to retrieve longexts to the labels as defined in GAMS set definitions. However, one
label may occur in different sets with different long texts, and thefigddoesnot store a possibly user
defined relatbn between a data dimension of a parameter and a specific set, an option termed domain

checking in GAMS. In order to link hence lotexts to the labels used for a specific data dimension, two
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options are possible. Firstlgt run timethe user may interéwvely re-establishthe link between data
dimensions and specific sets, and thus add-terts to the labels used on that data dimenbased on
his knowledge Or the relation may be hard coded in the JAVA code.

Multi-dimensional viewer with pivoting and exporting possibilities

The multidimensional table is then loaded in a spreadsheet like viewer withgusgsibilities. The user

may switch between a tabular view of the data, or differenstypgraphs (line, bar, pie, spider) or maps.
Scrolkdown bxes 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 rowslaswelcolumns and column groups.

Rows carrying zero values mayly 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 ay be exported toreexternal file, in different format(HTML, CSV, tabseparated,

GAMS, fixed width tables). There are further possibilities as changing fonts or the number of decimals.

Pre-defined views

An XML file links pre-defined views to the resutbntent of the tasks. Each view defines selections in the

different data dimensions, the view type (table, graph or map) and the pivot, plus some other information.

Graph: A pre-defined view

B Welfare overview [0]

% 01GWPBUR

40

Total 18302.26

22957.85

ur
Premiums %55-59

EAA Output 57403.86
[Mio Euro]
Output crops
[Mio Euro]
Output animals 33572.84
[Mio Euro]

EAA Input 39101.61
[Mio Euro]

Crop specific Input
[Mio Euro]

Animal specific Input
[Mio Euro]

Other Input

[Mio Euro]

Tax payers cost, total
[Mio Euro]

CostEU

[Mio Euro]

Cost EU under Pillar |
[Mio Euro]

23831.03

$414.88

18713.32

11973.40

4655.59

View selection

Thecurrently selectediewis shown as description of thavindow title
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Welfare overview [0]

.
It can be changed by pressing the v.___ button.Pressing the button opens a agp menu toselect
another view.The available views will depend on the results you have loaded. The views are logically
grouped under heading, and movitlhgg cursoron the heading will show the single views. Some views

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

‘welfare
AP
Matkets

Prices

- r v

iU DNDC 13
Enviranment 3
»

Pi
I Multi-Functionality »

Dual analysis

T HsmMU lg »

Animal specific Input
[Mio Euro]

Other Input
[Mio Euro]

Welfare overview [0]

Supply details

Supply details, mapping view
Income Indicators

Labour use per ackivity
Decomposition

Yield decompasition

_E Mo kable Income indicators, mapping wiew
[Mio Euro] Income indicators across Member States
Output crops Land supply and use
[Mio Euro] Revenues
Qutput animals Costs
[Mis[Eur] Further cost breakdown
EA_A Input Energy and maintenance costs
[Mio Euro]
= Fertilizer input
[Cn;?l:];l:eo']:mc b Feed Distribution

Feed requirements
4,6, sugarbeet regime
Main crop areas

Main crop area pie map

Tax payers cost, total
Thin Furnl

Navigating in the outer dimensions of the viewport

In many views, some data dimensions wit be shown in the columns and rows, but as-diayn boxes

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

Reqgion Years

. . European Union 27 w2013 W
typing. An example for these controls is shown h

Note: If an outer dimension doesly comprise one element, no dropx list is shown

Column and row selection

Columns and rows can be hidden and included in the current view by using the buttonbedbauwn
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Selection for column groups Selection for columns

e FH=—m
Income ectares or herd Yiel
Tl size [kg
[1000 ha or hds] orh
Cereals 59217.85
ODilseeds 454.55
Selection for rows
Other arable crops 1693.24 T -

Doubleclicking the button will open a selection dialogue:

Selection dialog for Table rows

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

[ Clear selection, add pattern to labels ] [ Clear selection, add pattern to keys ]
[ Add patkern to labels ] [ Add patkern to keys ] | |
[ Remove pattern Ffrom labels ] [ Remove pattern From keys ]

the mous

EEFM
PKPL

Sioft wheak
Dururn wheat

[ Ok ][ Cancel

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

selection string can be entered in the field above, with the followingojltiEs:
1T A*0 select alll

T AC*0 select all i tems s taating stantiggwth Cfdllowdd®ypany A C? ? ?
3 characters.

After entering the selection string in the text field, one of the three buttons must belidkgd. The

Clear selection, add pattern to labels ]

buttonwill remove any selection and select only those items which
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[ Add patkern to labels

match the patterentered in the text fielc will keep the selection and add the

[ Remove pattern from labels ]

matching items, whees will remove matching items from the selection.

Predefined selection groups

For some tables, pidefined selection groups for columns or rows are stored. When the mouse is moved
over the selection button and rests there for some time and such groups exists, a dialogue will show as
below whereghe groups can be selected.

&) DR

View Handling  Windaws
Product Balances [0]

Reqgion Years

- Germany 2020
° £ Selection of prede ed group
List of key words For groups
show all ~
EAf (115} L
Cereals ble click) rrTF 1) pin
Oilseeds NUTBAL (3)
Other arable field cropsf “SE (1) 3
Vegetables and Permar] all (145}
cersals {11}
AllhErEnps dairy praducks {11 = 2
Fodder fFeed (123 |
Meat market {63 )
Other Animal products || m=at (4} o Cancel 3

Young animals

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:

lLine chart

Crop share/Ar ia' m:"t

[% or 0.01 anin 53 <Nar
ISpider chart
Pie chart

[Box and Whisker chart

Manually changing the pivot

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

However, the user is free to change the pivot, to e.g. generate ssectispal seriesh dialog opens
-

whendoubleclicking the ﬂ buttan to pivot the curently shown or selected part of the view:
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I Transposing and Merging 3]
Table control area
Animation 0

Box (1) 73
Region(273)

Box (2) 1
hide(1)

Box (3) 1
Years(1)

Box (4) ul
Table area

2] Table column groups

Scenaios(2)

6| Table columns Item(6)
Activity(83)
Scenarios(2) ] ) ]
The boxes show the data dimension and their lengths. They can be dragged to the

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

BIOF_D2EZ2 Income
[Euro/ha or head]
Table columns

Scenarios(2) Itemi{6)
columns | eads t o difiessoa
[ [} ]l 5 Cereals Oilseeds «
[ al 81 l
BIOF_D2E2 M 1073335: 734;.:.15;
['li:lgr 1/1000 head/ha or head] “3'5:;: 22;:7{:
:IOF,DWH M 50:':52; Enltg;‘:
Alternatively, columns and rows can have row blc— i e == o | 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 orderamgekternal file.

Changing view options

A dialog opens when pressing 1-\ button to changeavious options of the current view:
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Use default pivoting for tables [ Show histogram [ ] Use classification calors for tables

Comparison output Only values
Drata dmension used for compatisans Region

Element used for comparisons Denmark,

[ define colors ] [ define skatistics ] [ store settings ] [ lnad settings

v |11 v ] [plain v
Fraction digits and decimal separator |2 % |, %

Separator between merged data dimensions |
Column width | 750 % | Row width | 567 5

[C1Hide empty rows  [] Hide empty columns

Ut off limit to determine empty cells i) =

Show only selected items | |Long kexts only N

£ <]

T
1

Fonts set font family, size and styleaffects tabular views

Number formatting chosethe 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 showm igraphics or tables are

basedn the rounded resulis applied.

Hide empty rows and hide empty colummil suppressin the currently seen viepwany columns

and rows which would show only blank cells.

Cut off limit todetermine empty cellsin standard mode, the interface will treat zeros as missing
values, and items will be shown as blanks. But the user might also enter a different value (any

value, in absolute tersnbebw the threshold will be treated as ifsiaszero).

Use default pivoting for tabieThat is the normal mode, where the pivot is defined by the table
views. By clicking that off, the currently chosen pivot (from the current table or manually defined)

will be kept even if a different table is chosen.

Show histogramA histogram is shown additionally to the current view as a separate wiitiew.
current window might however hide the histogram window, so that minimizing other windows

might be required.

Use classification colors for tabledJse thecolourswhich would be used toolourthe regions in

a thematic map toolourthe numbers shown in tables.
Use of short code and/or long texts

Comparison output the exploitation tools candd different types of comparison output. They

also affect what is shown in maps and graphics.
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Comparison oukput only values W

Dsta dmension used or compansors S0 RE =R

Element used For comparisons Walues and percentage difference
Walues and absolute difference

[ ok ] [ define colors ] [ stOnly percentage difference
Only absolute difference

Mot rnalisation =
v options Yalues and GTAP difference

Only GTAP difference
ANor mali sationd means that the value is divi de
calcul ate shares. The A GTAP 0aperderitdfgeeandam absolutes a ¢

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

from the GTAP team in Purdue for the proposal).

In tabl es, the Aandd options wi | bbsesvhtions, andwo | i r

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

438.65 59217.85 4958.80 293649.34
AT TE% -2.08% 350% 5.58%

Cereals

454.55 8335.37 2271159 18934.54
30.01% -13.24% 5.A7% -18.60%

Oilseeds

Other arable 1693.24 T938.25 3274316 259923.47

crops -426% 227% -2.89% -07E%

one with the comparison output, as seen be The fADat a
di mension wused for comparil sen D0 t of fseerlseca dmhe)|
comparisonso defined the comparison point

Showing a histogram window

The system offers different ways to retrieve information about the distribution. For maps and tables, the
user can show an additional window with a box and whisker diagram, histogram and some descriptive
statistics as shown below. The box and whisker diagis defined as follows: the green box shows the

first (Q1) to third quartile (Q3), so that the width of the box is equal to tfoalged inner quartile range

(1 RQ) . The blue fAwhiskerso are defined by Q1 min
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 amakimum of the observations. In many

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

The user can restrict the plotted range as to exclude stronger outliers. If outliers are present, the red dotted

whiskers at theatl with strong outliers are removed.
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The blue dotted lines show the mean, andofe 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 hits 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 fitee outlier control, which treats each column as a
separate set of observations.

Histogram for : Build regional database [0] f|ﬁ|§|

‘Cummulative distribution graph V| Frequency groups: 100 %

Median

| Median plus 3 IQR

Median plus 1.5 IQR

/)

——
O =7
=5
2y
gSm

Mean plus one std. dev.

~_

Arithmetic mean

0.0o 38358.51 11677.03

Median 313970 Iean 349345

Mz 11677.03 Class limit
I0R 25946.05 Std Dey 2069.33

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

be drawn via the graphics.
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Working w

ith tables

Tool bar Controls for column and row selection

BEA

gt bype

Table

@ K 01GWPBUR

CErEars

Oilseeds

Other arable crops

The toolbar

Reqgion

- Germany 2020 [01GWP.,, W

Years Scenarios

moo = Yiew bype
&

Tooltips for column and row headers

Income Hectares or herd size Yield Supply Crop share/Animal density | Production per UAAR
[Euro/ha or head] [1000 ha or hds] [kg or 14000 head/ha or [1000 £] [% or 0.01 animalsha] Ikgha]
head]
39215 6205.33 T481.76 2636777 38.50 2885.66 ~
261.27 69133 3676.42 2501.64 429 157.84
83138 426.74 39804.98 32008.47 513 2043.62

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

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

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

Drill-down

Some views

2515.60

14484 26

£27% 0%

244 87
|F|"§'niums + Revenues - variable costs according to the definition of Economic Accounts for Agriculture, incam
IIEST 6399 z

= g
TS,

0244 00
wailable to Farmers to pay For land, labour, capital and profits ‘
7% TBT.0Z

1171.26
INT13.8T

140.57
14.47

39192.45
PR5446 78

5509.33
4116.05

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

. R Supply details

, and a tooltip will appear when the mouse is moved over tBsuble

clicking in the cell will jump to the connected table.

58



Clipboard export

The content of the crently shown view can be copied to the clipboard by pressing 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 gpwitiword processing.

Export to file

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 oat 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 forll regions and fomll years, if the user does thapply filters in the export
dialog. An example is discussed on pagé.

E Prepare national database
Wiew Region Years =
v
|| Ecanemic Accounts For Agriculture | | Belgium | [1984 v
ERES e
J

Unit value EAA Quantity
I =l “ g - ] [Euro#] 1000 1]
Product I
Cereals 2515.60
Oilseeds 22.00
Inputs
Premiums
Production value
Cereals 2515.60
T 4177 40

The rows can be sorted by one or several columns by clickirgtiagt left mouse button in the column

headersAddi ng addi ti onal sorting col-kepnansg thenwusingthéri ev e d

mouse as explained before.sorting symbol will show sort direction, and its size will show the sorting
order.

60473.31 9607.45
000w 0.00%

59217.85 8336.37
..... 13.24%
5142.97 2421.03

000% 0.00%

Numerical filtering based on cell content

Clicking with the right mouse buttasn oneof the columrheadersvi | | open the Afilter

be used to apply numerical filters to reracews not matching the filter from the view.
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Filter, dialog

Diefine numerical selection filter for[\\eb\e rows
Comnparison operator

B v

Clear selertion and select acrording to fiter |

Comparison valug

el result of fiter to existing selerction |

Remave result of fileer From existing selection |

Changing the row height and column width with the mouse

While dragging with the mouse the bottom of the first row header, the cell height of each row (the height
of each row) is changed at the same time. Bwg, column width can be changed selectively per each

desired column (if you change the width on one column, the widths of the other columns do not
change)The column width can be changed in a similar way by dragging the right border of the column

headerAl t ernati vel y, ChHamgingview @ptiodsa i saé to giure .t he A

I Build regional database [E)E]B¢) B Build regional database
View Region View Region iy Region view Region
Product Balances | | Danmark. ¥ Product Balances | | Danmark £ Product Balances | | Danmark v Product Balances D§nmark v
e v QG e v . e -
& ¥ & ¥ Y
j ! j ! §|
Supply Supply Supply Supply
(10001 (10001 [1000t] 11000 1]
B1|8 > 818> BB > — E -
Cereals 924400 ~ W Cereals 924400 ~ Wl cereals 924400 ~ Wl cereals 9244.00 A
Oilseeds | 250.54 Oilseeds 250.54 Oilseed: 260.54)
e Other arable 8TI5 e 431135
" Other arable -
Olseeds | B Pt Vegetables 24846 Vegetables 24846
Vegetables 24846 Al other 5005.67 All other 5005.67
and
|——— Al other 5005.67 Fodder 38944.26 Fodder 3894426
Other arable HIIs Werane 26802 2168.92
field crops Fodder 3894426 Meat Meat
Other Animal T655.62 Other Animal T655.621
Meat 2168.92
————— — o 25601.70 Young 2560170
e Other Animal 655.62 s e 1116.83 Manure 116.83
Permanent - il 96517
2560170 965.17 Fertiliser
o Youns o [ Fertiiser B ™ s 2

Adding statistics

The user may add different statistics as rows to the table as reported in the following table. The
observabns are assumed to be mapped into the rows of the current Zienes 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
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End value in first quartile gl

First value in fourth quartile g4
Minimum of the values min
Maximum of the values max

Minimum limit for outlier detection as defing minOutlier

from user settings

Maximum limit for outlier detection as defing maxOutlier

from user settings

The above related options can be either found in
t he button on the tool bar, using thdlingickéhéi ne st
table to open the popup menu, and choosing fAStati:

CE N | |11 ¥ | |pin v Iy
Fraction digits and decimal separatar 2 % |, v

Separator between merged data dimensions |
Colurnn width | 306 3| Row width | 306 &

Hide empty rows ] Hide empty columns

= 3450.79

Cut: off limit ko determine empty cells {1 Reload

Copy to Cipboard D
Use default pivating For tables Expart Data
| Pivoting 79447
Show anly selected items + | Long texts only v able
870633
Comparisan output Only values [
Data dimension used for comparisons Region ~ IR
Element used for comparisons Eurcpean Union 15 v 608847

[ define colors | [ define statisties | [ stors ssttings | [ losdssttnos | s0an.T1

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

detection algorithm.
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B set statistics [zl

Treat zeros as missing values For skatisticd Only show outliers
Set Fackar Far autlier detection (will Be mulkiplied with StDDevfinner quartile range)
Set madimum percentage of outliers 2|
Standard deviation around rmean w |
Seleck statistics
Mobs
Mean
Median %
SkdDen
7l
q3
min
mnax
minOutlier
maxCutlier

The selected statistic options will appear as first rovitketable

Supply details, mapping view [0]

Production ackivity Ttem
|Cereals v |Incnme [Eurafha or head]
] LAl 01GWPBUR
¥ |
Hobs 301.00
Mean 573.32
Median 550.26
StdDev 625.66
ql 410.20
q3 687.49
min -533.03
max 1667.07
minOutlier -678.00
maxOutlier 1824.64
European Union 27 646.43
European Union 25 672.55
European Union 15 132.82
European Union 10 534.48
Ralminm 824.52

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

illustrated below:
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Build regional database [Data View 1]

| Table Production activity Years View bype

Table

[ Supply details, mapping view ] Other arable crops

W Income

[Euro/ha or head]

¥

Hobs

Mean

StdDev
Wrecht
Acores

Ahvenanmaa/Aaland

Outlier detection algorithms implemented

The GUI offers currently the followingrays to look up possible outliers. For all the methods, the user

270.00
316416
40975.38
A88074.25
109324.08

-438378.94

may additionally define a maximum percentage of observations show in which case dalgeiseor

smallestoutliers according to theutlier detection algorithm shown will be selected.

Standard deviation around the mean

The user can define the factobefore the standard deviation. Observations are marked as outliers when

their distance to the arithmetic mean excettisvalue defined by the multiplication of the standard

devi at i ogerdéfined fadds: a

x(x +b, & x> x> p-).

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 defaviton a

limit of zero, so that the assumption of normally distributed dasscaenot hold. Therefore, other outlier

detection methods are also implemented as discussed below. The dialoghdaginghe factorb from

its default of 2 which cover85% ofthe valuedor normally distributed data.

Standard deviation of values normalized by median

The values are all divided by the median and the new series is classified ashendgtion discussed

above The main advantage of that method is the shift toich point which is less vulnerable to large

outliers in the observations.
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Standard deviation of trend line error

A regression is estimateay using the index position in the unsorted values as explanatory values. The
resulting errors are then classifieccading tothe first option discussed abovehe typical application

would be a table where consecutive time pdirgsg. year$ are shown along the rows.

Median and inner quartile range

Box-andwhisker charts, which are also supported by the graphees, @re 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 Ainner quartile range (I QR)O is cal dul ated
the first andthe ending value othe third quartile. The IQR theronsists ofthe 50% range of values

around the median. The IQR is multipliedlwit a user defined factor b added
from Q1 to define the | ower and upper bound for
guartiles and the median are not affected by outliers at the tails of the distributiainglfor a rather

robust way to filter outliers:

x(Q8 +h5, IQR %> Q> f- IQR

Conformity based on relation of distances

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

- :2/% wex 22 0 BOO x) -t
[ c Xim™ X1 =

m, :%% ﬂxp?eb@l (%0 x,)

[ c X1” Xme

eHe!!

Theydef ne fAconformityo from below and above by comp
neighbour in relation to the average distance for a predefined groupmnsi2efore the formulae are

applied, the values are sorted. In opposite to the outleesdoon first and second moment, the method is

also able to detect outliers in between fAclusters
between values are small, so that the relation between the distance to the next neighbousvanagine

distance between the neighbour and itthmeighbour 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 approacai)r a wni-modal distributiorss in the case of the IQR method, and it
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is rather easy to compute. It may be worth to continue with a literature research in the direction of similar

outlier detection methods.
The factorb describes how distances between succeedihges are assessed. Outliers are defined when
the maximum of the above and below conformity is above a predé¢firesholda.

<(max{u, ) =a)

Last &Kandel have tested t b=.05andanh=t300 Ther¢ seemsttea rich b =0. 00
l'iterature on that ki,whkereatier comrelbagetvithodifferamtoalgatithndsi st a n ¢
is analyzed in detail. The different parameter can beystteéuser interface.

Reference: Last M. & Kandel M. (2001), Automated Detection of Outliers inWReald Data, Proc. of
the Second International Conference on Intelligent Technologies

Working with graphics

The «ploitation tools allow showing the current content of a tabular view as a grapbét. of the

graphic types are based on the JFreeChart libranh{geéwww.jfree.org/jfreechart/

General handling of graphs

In the system, the selection of graphs &sdd under thié 2 bottom in the tool bar anthe

following graphic typesare currently supported:
9 Bar charts
9 Line charts
9 Area chart

Spiderchart

Pie chart

= =

i Box and Whisker chart
9 Histogram
1 Markov chart

The selectionof rows and columns shown in the graph barset in three different wayfor all types of

graphics:
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9 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
Q Ifi [ 1 group —J Selection for columns

/—1
@ JE" .
— | j Selection for rows

1 Using those buttons in graphic mode: single clickihwhe left mouse button will scroll down in

the list, right mousesingle clicks will scroll up.

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

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

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

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

Perhapsan unexpected feature is the zooming in andvath the mouseThe graphs support
savingto thedisk via a popup menu amdinting. The popup menalsoallowschangng certain properties
for the current graph temporarily. Some settings which will pertain can be bglitggening the graphics

Z||
option dalogue, press.
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5] Graphics settings

Cptions for bar charts Opkions For line and area charts
Maximal number of plots |4 : Maximal number of plots 5 :
Mazximal number of bar blocks 5 5| Maximal number of series o5
Maximal number of bars per blocks 10 : Maximal number of observations 10 :
Foreground transparency in % 10 : Foreground transparency in <% ] :
3D effect [] stacked [] 3D effect Plot vertical
Plak vertical [] Cylinder {only for 30, nan stacked) Craw lines Craw Shapes
Cptions For spidercharts Options for pie charts
Maximal number of axis 52| Maximal number of plots 4
Maximal number of series 5 : Mazimal number of observations i
Foreground transparency in % 10 : Pinimum percentage to draw label s :
Foreground transparency in 9% 20 :
Filed shapes 30 effect [[] Labels inside of pies
[] Gireular pie
Ciptions For all charts
Font: size relative to tables in % | 60 2
[] Use shades of blue [] Treat zeros as missing values
Include zera in walue axis range

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

explanatory, it is best to try them out interactively.

AWal ki ngd through the dat a

As the maximal numbers of elements shown is restricted (see abgpieally not all columns and/or

rows will be shown in a grapfhe userbasicallyhas two possibilities to change the visible columns o

rows. Firstly, columns and rows can be selected by the selection dialogues. Secondly, the user can click
with the right or left mouse button on the buttons for table dimensions to mode one row or column up or

down.

View egion szl (=) CE|
Froduct Balances | | Danmarl =S

Yiew egion

R
Froduct Balances | |Danmark

w\mm
LBEEEEEEEEEEEEEEREGE

NIRRT

e nciacregs [ — s e Qizeecs e aatte et cops [T  percps =

rrrrrrrrrr
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Exporting the graphic to file

The graphics can be saved to file in different fosgt pressing the expo ®==  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, thdi Wi ndows Enhanced Met afd il alowscHamgingtatetthei s i
graphicsmanually, e.g. by adding new text.

Export view as ...

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

Portable Document Format | pdF) Iv'| [ Options. .. l
windows Enhanced Metafile { emf)
Portable Document Format ¢, pdf
Scalable Wector Graphics (.svg, (svge)
Macroledia Flash File Format ¢, swf)
Encapsulated PostScripk {.eps, .epi, .epsi, epsf)
FreeHEP Graphics Inkerchange Format (gif)
Standard PRG image writer {.png)
Standard BIMP Image Wriker {.bmp)

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

B

doubleclickingt he A copy batfon. pboar d o

Bar charts

Bar chars treat the columng typically the table item$ as having different units and consequently assign
an own pbt with a value axis to each of them. The observations are taken from the table rows and define
the domain, the horizontal axis. Eagtoups ofbarcolumnspresent typically the scenariokreceives &

own colour. An example is given below.
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I scenario exploitation [Data View 1]

Table Fsgen
[ Supply detaies | Europoan Lnen 27

@ -,j o atse

ncome
(Eweham bl nie
[T )

= DR -

" sy
i o L1400 e

Options For bar charts
Maximal number of plats
Maximal number of bar blocks
Maximal number of bars per blocks
Foreground transparency in %
3D effect
Flot wertical

The user has a number of options for the bar chByt@ressing the:
s ect i o nTheonumbér Ofpliots refars to theonumbéer afr

box includi

188

Suppio]

£
£
g —_— e O S
g
£ oo
F
E 25000
¥ 200
g
z A A . .
Feooooo
g s
io P A e e
.
i
£ -y S
-
i
55
g:sun
i, A e
= Cereals Oilseeds

.

Otner arable crops

ng
columns in the underlying taldeeach column will receive an own plot with a matching value axis. The

LA I =

10

10

LR RAE LN

[]5tacked
[] Cwlinder {only For 30, non stacked)

t he

[ —

Vegetables and Permanent Fodder activities
crop:

button in the toolbar, a dialog

cha

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 stackaorhatsefcolumn groups,

or to generate cylinders instead of cubes.
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Line and point charts

Line and point charts assume that the columns of the table present some ordered sets e.g. years or
iterations. There is curregtl defaultof 25 such observationshich can be increased by the usine

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.

Cptions For ine and area charts

Maximal number of ploks 5 :
Maximal number of series 10 :
Maximal number of obserwations s
Foreground kransparency in < ] :

[] 3D effect
Draw lines

Procheton per UARigte

o0——o—0—0—
o— 0 oo e e

N A~ A& A e A A & 6 o——a—o0—oO

ER:-R R

hnohoa

00 O S g

—— 00—

13 Crop stareitring densiy(h o 001 aribsheaiste]

uuuuu

2 _
4geg8sa
888888

o 8

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

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

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

v

Plot wertical
Draw Shapes
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The options for line and @a charts are similar to the ones for bar charts. The number of plots refers to the

column groups, the number of series to the rows of the table. Area charts are equivalent to stacked bars,

i.e. the observations are added. The number of observationsad tmthe columns.

Pie charts

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

columns, whereas each column grdupypically scenariod receives its own pie. Only one rows

allowed.

B scenario exploitation [Data View 1]

. — oy o :
- -
(o i i | o e s ] L S .

B scenario exploftation [Data View 1]

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

Product : Cereals

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

Maximal number of plats 4 :
Maximal number of observations 25 :
Minimum percentage ba draw label 100 :
Foreground transparency in < 20 :
3D effect Labels inside of pies

Circular pie

The maximumrmumber ofplots refers to the number of elements indiensions of theolumn group
The exampleaboveshows two plots. The number of observatiodsfines the numbers of piésif more
columns are available, the cake v@llentuallygive a wrong impressiofi hot all values are used to define

the sum and the shares.

The Amini mum percentage t o-ofdfr alwi rhiatb,ed i beldethec a & 8 6 &
threshold, no label will be drawn. As shown in the example above, setting the threshold to 100% will erase

the labels (se®ie chart map$or an example). It is also possible to place the labels in the pies, and not
outside of the cake as shown in the example above.

Spider plots

Spider charts are useful to compare several dimensions simultaneously across a range of alternatives. It is
assumed that the columns show the itefmghich eab receiesits own axis, whereas the column groups
are the alternatives to compare. The axis are not ticked with numerical values, instead they are always

scaled to cover the minimum and maximum found in any alternative.
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. P .
The options for spidezhartswhich are found under tt I”; button in the toolbaare rather limited.
The user can determine how mamesi taken from the columni are included in the diagraandthe

maximum number of serieghich typically consist ofscenarios.

Box and Whisker charts

In descriptive statistics, a box plot or boxplot (also known as aahdxhisker diagram or plot) is a
convenient way of graphically depicting groups of numerical data through themuimber summaries

(the smdest observation (sample minimum), lower quartile (Q1), median (Q2), upper quartile (Q3), and

73
























































































































































































































