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Abstract

This paper provides a detailed comparison between the graphical interfaces and post-model analysis
tools of three large economic models: Aglink-Cosimo, CAPRI and GTAP. Whereas the Aglink-Cosimo
and CAPRI models follow a strict separation between model and data analysis software tools, the
GTAP model follows a model integrated approach using GEMPACK commercialized tools. Moreover,
the CAPRI graphical user interface technically and formally detached from the data generation
process. Aglink-Cosimo and GTAP use tools specifically developed to serve mainly their own needs
(and tailored to communicate with their model drivers). One specific characteristic of Aglink-Cosimo
relates to the need of interactive documentation for users, which relies upon the obligation of the
OECD and FAO to deliver to the formalized Aglink-Cosimo user group a transparent and well-
documented model and database. The CAPRI and GTAP models are much more research-driven and
therefore have invested more resources in building bridges with other model consortia.

Keywords: Aglink-Cosimo, CAPRI, GTAP, user interface, filtering, aggregation, normalization,
documentation

1 Background

Large-scale model produce a fair amount of results that need to be analyzed frequently by few
people. On the one side, model developers need to continuously look at results during the
development and debugging phases of a model project. On the other side, policy and market analysts
working with model results need to see the information condensed in few numbers that can quickly
be understood and made available in the form of a policy briefing or fact sheet. For this, having the
appropriate graphical tools of exploitation at hand is very important, so that data can be quickly
accessed and model results processed to be presented to the respective clients and user groups.

The Aglink-Cosimo (OECD 2007, see also www.agri-outlook.org) and CAPRI (Britz & Witzke 2011, see
also www.capri-model.org) models have a long history of providing policy advice to governments and

have developed different tools to exploit their databases and result files. Basically, both model
systems follow a strict separation of model code, data storage and graphical user interfaces (see
Fig. 1). GTAP (Global Trade Analysis Project) was born as a global network of researchers and policy
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makers, sharing data and quantitative analysis of global economic issues (Hertel 1997; Itakura and
Hertel 2000; see also www.gtap.agecon.purdue.edu).

Figure 1: Technical structure - comparison between Aglink-Cosimo and CAPRI

Aglink-Cosimo: Excel / Visual Basic
CAPRI: Java / XML
GTAP: GEMPACK tools

(debugging I8
\ & analysis)

Aglink-Cosimo: Excel Aglink-Cosimo: Troll / Visual Basic
CAPRI: GDX CAPRI: GAMS
GTAP: HAR GTAP: GEMPACK

The programming languages used in Aglink-Cosimo are Troll (www.intex.com/troll/) for solving the

simultaneous system of equations and Visual Basic for generating the actual code'. In terms of
programming software, CAPRI relies entirely on GAMS (www.gams.com). Whereas storage of data

and results in Aglink-Cosimo is currently done in Microsoft Excel, CAPRI only uses the GAMS data
exchange format (GDX). Last but not least, CAPRI uses a JAVA graphical user interface to steer the
model and access data and results. It is also able to discriminate between user profiles (e.g. exploiter,
runner and modeler). Aglink-Cosimo has a series of Excel-based interfaces, which incorporate Visual
Basic macros in order to access and filter the relevant information. The GTAP solution is unique as a
suite of interlinked tools developed by a group of Monash University, Australia, combines the
language compiler and model solver (GEMPACK, www.monash.edu.au/policy/gempack.htm) and
exploitation tools (runGTAP).

Already for a few years CAPRI has been using the baseline information from Aglink-Cosimo for the
calibration of the market model. Recently, the communication between both models has been
improved through data exchange tools such as GDXTROLL.exe’, GDXPUTDB/GDXGETDB Troll
macros’, or via conversion to common text files (CSV format). GTAP and CAPRI had also been
combined in applications, partly using data conversions tools from the GEMPACK ‘header array’
(HAR) storage format to/for the GDX containers of GAMS.

! Excel Advanced Troll Equation Generator (EATEG), by Martin Von Lampe.
2 . . .
Working beta version, final one not yet released
3 .
Still in test phase
: WRarkingebatgs/awdibis, findlyo ot sodtwete ddegseges.
3 Htidonsequphaeeof the approach chosen in CAPRI is that the exploitation tools, as fully detached from the
thodel, could also be re-used for other (economic) models. The current interface is e.g. also used for single
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2 Graphical User Interfaces: close to the coder or close to the user?

2.1 Modelling package add-ons: runGTAP and the GAMS IDE / GDX Viewer

One clear distinction between the approaches is how close the presentation of the results in tables,
graphs and maps is to the software representation of the model. Packages such as the GEMPACK
graphical interface runGTAP or the GAMS IDE are add-ons to high level modeling languages,
GEMPACK with its focus on General Equilibrium Models being more specialized than GAMS. Given
the rather general nature of these packages, the software itself cannot know the logical structure of
the data it handles. In opposite to statistical packages like EVIEWS or STATA*, even something as the
“observation dimensions” (time, cross-section or panel) are not known.

The exploitation facilities of GAMS or GEMPACK must hence build on the technical structures used in
the language itself and consequently target mostly the code developer. That approach is clearly seen
in runGTAP where a view typically relates to a variable or parameter as it is defined in the code itself.
The logical structuring of the “views” hence follows the technical structures chosen by the coder. The
same can be found in variable/equation listing in the GAMS IDE or the GDX Viewer (www.gams.com).
The tools show typical short labels only which are also used internally for indexing. The use of the
viewer hence requires familiarity with the technical structure of the model as well as the names of

symbols and codes in order to make sense of the presented data structures.

Figure 2: RunGTAP interface

g RunGTAP: ACORS3X2/GTAP Numeraire shack =RC) P
Eile Copy View Version Tools Help
Title | RunGTAP |  Version Closure Shocks Solve Results

Solution Methed: Johansen: 1 step
Parameter file: default

Experiment Description: Numeraire shock

Solve I \ Load Experiment H Save Experiment

The close marriage between the viewer and the code is excellent when working with the code itself.
The developer does not need to spend time with exports to other software, but can inspect
numerical results rapidly in the very same package. He views those symbols which he also codes.
That type of Graphical User Interface (GUI) hence should to allow rapidly loading and switching
between symbols, whereas a nice layout or complex formatting options are of lesser importance. A
further advantage is the fact that users working with different models realized in the same
programming language need to familiarize themselves only with one tool.

2.2 CAPRI user interface
The exploitation part of the CAPRI GUI chooses a radical different approach. The strategy is to
provide a technical platform to present high-dimensional data in a relatively easy to use tool,

* TROLL belongs to this family of software languages.
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detaching the visualized data from the underlying technical data generation process, i.e. the
simulation model(s) and post-model processing. All data are loaded into one multi-dimensional cube
— the relation to the technical structure of the underlying code (variables, equations, parameters) is
thus deliberately broken. Results from different models/modules might be merged. It is hence
thought as a complement to e.g. the GAMS IDE which is far more suitable in the
development/debugging process.

The data cube loaded in the CAPRI exploitation tools might contain several million of non-zero
entries, so that an approach to present the data in digestible bits is needed, replacing the original
coding structure. The new structure is called a view and it combines: (a) filters (i.e. regions,
products/sector, items, years to present to the user), (b)the pivot information (i.e. swapping
possibilities between dimensions in rows, columns and additional dimensions), (c) the presentation
format (i.e. table, graph, map) and (d) further interactive properties (such as on-the-fly meta data,
pre-defined aggregation options and links to other tables of relevance). A good view needs to be
user-oriented. It should combine a small block of data with a logical relation (e.g. a market balance,
different elements of a nutrient balance, a welfare calculation, a dual analysis of a constrained
optimization model, a decomposition of a behavioral function, ...) and presents it in an appropriate
way (e.g. as regional table or as a map).

The idea of a view which breaks the relation to the coding structures allows detaching result analysis
from the data generation process (i.e. the simulation model), at least to a certain extent. That idea is
clearly far from new. For instance, tables showing market balances from model results exist since
decades. They combine typically results from different variables in the model such as production and
human consumption, and often combine these with historical data. Under the ‘view = symbol’
paradigm followed in the GTAP interface, combining items from different variables or parameters
within one view requires to code a new symbol (as combination of the mentioned items) which is
then finally shown by the viewer. In opposite to that, reporting tools such as the CAPRI exploitation
tools perform these merge operations ‘on the fly’. Therefore, additional views do not generate new
symbols and require very little additional memory, since only the definition is stored in the reporting
tool (i.e. in CAPRI it is XML-based).

A view is hence in CAPRI closer to the user than to the coder, also supported by replacing short labels
by clearer long-text, by adding units and explanatory tooltips. Indeed, different training session with
CAPRI in the last years have proven that people not familiar neither with the methodological features
of the model nor with the model language (GAMS) can quite successfully analysis complex scenarios
based on this user-oriented approach. A clear disadvantage of this concept is the not immediately
visible link between model symbols (variables, parameters, equations) and the view. When
debugging model code based on the results presented on views, a code developer needs first to
check where a symbol is stored in the multi-dimensional cube and the link to the view.’

The CAPRI exploitation tools are integrated in the CAPRI GUI which offers additionally functionalities
such as starting and tacking model runs, viewing meta-data, updates of data and code via Subversion

> A consequence of the approach chosen in CAPRI is that the exploitation tools, as fully detached from the
model, could also be re-used for other (economic) models. The current interface is e.g. also used for single
country partial equilibrium models, a hydro-economic river basin model and a highly detailed dynamic single
farm model. Following these developments, a Generic Graphical Interface is currently being tested for the
Aglink model and will be presented to the Aglink Users’ Group in November 2012.
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software (http://subversion.tigris.org/) or generating a HTML based documentation from GAMS

code. These functionalities are not further discussed in the following, but show some similarities to
runGTAP.

2.3 AGLINK-COSIMO exploitation tools

The OECD-FAO model Aglink-Cosimo has not a centralized interface able to run the different
instances of the model chain, which is done directly from the Troll interface. Moreover, and
compared to the above mentioned examples, Aglink-Cosimo presents a dual approach in terms of
exploitation tools of data and results. On the one side, it has different graphical interfaces designed
to help the model developer. It is important to note that the main use of Aglink-Cosimo is to produce
a medium-term (i.e. +10 years) baseline on commodity markets, what first requires the compilation
of expert information in the form of questionnaires® for the Aglink part, second the construction of
single country models with the data received and third the merge with the Cosimo model, which
includes a disaggregation of the rest of the world. As AGLINK-COSIMO is a recursive-dynamic model,
the most natural way to look at data are time series, either in tabular format or graphs. But maps can
be produced with AGLINK-COSIMO GUI as well. On the other side, it provides to official users a ready-
to-use exploitation tool to access information through the Aglink-Cosimo collaboration site
(www.agri-outlook.org). There are currently two GUIs in use:

(1) An EXCEL based interface developed by the FAOQ. This GUI has a VB layer behind that allows the
user to interact with different Troll drivers and, therefore, communicate directly with the Aglink-
Cosimo database. This is feature is of interest during the baseline process, for instance to invert the
model on certain endogenous variables (i.e. calibration), to check market clearing conditions or to
perform corrections to exogenous variables (e.g. remove outliers).

Figure 3:Example of a graphical analysis with the Aglink-Cosimo viewer developed at the FAO
A B c
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Source: Holger Matthey (FAO)

6 Currently 14 countries submit questionnaires: USA, EU, Canada, Australia, New Zealand, Japan, South Korea,
China, Russia, Mexico, Argentina, Brazil, Switzerland and Norway.
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(2) A more refined EXCEL tool relying on Visual Basic code tailored to the model called Aglink Model
Interface (AMI). This tool developed by DEFRA provides the Aglink user with an array of options that
go beyond the simple visualization of results:

1. Tracing of model variables and equations. The user can filter out model equations or search

for equations that contain certain variables (upwards or downwards). See section 3.4.
2. Analysis of results. The user can have a look at yearly data and/or market balances for a

certain commodity in a certain country (see figures 4 and 16).
3. Perform shocks to the system. The user can generate simple counterfactual scenarios and

analyse the results versus the baseline.

Figure 4: Aglink Model Interface
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Source: Graham Pilgrim (DEFRA)

As mentioned above, these tools are specifically designed to serve this model and cannot be
extrapolated to other model systems. Both require a fairly good knowledge of Visual Basic to be able
to modify/update the tool. This is a certain weakness, since Visual Basic knowledge is typically
beyond the profile of an Aglink-Cosimo model developer (i.e. mainly economists), therefore, creating
a certain dependency from IT specialists.

3 Post-model Analysis

3.1 Filtering capabilities

Filtering reduces the information to be inspected by the user, in order to highlight those results
which matter most for the topic analyzed and hide others. Defining an appropriate filter requires ex-
ante knowledge or a data driven approach of what might be the most important data for the specific
guestion to analyze. In many cases, larger parts out of result set produced by model runs can be
masked out by rather trivial rules. But if the dimensionality of the data set is large enough, there is a
large grey zone where it is not clear if data comprised in it matter or not. In that case, predefined
cascading filters which allow expanding or shrinking the analyzed data set might be helpful,
aggregation (see next section) an important part of that approach. Filtering and aggregation are
hence closely related.

Users will develop their own filters when analyzing results and will repeatedly apply them. Examples
for such “filters” are tables used in project reports or spreadsheets developed for analytical
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purposes. In many cases, such reports comprise algebraic transformations of the original data, such
as calculation of shares or of absolute or relative differences. These user developed filters represent
structural knowledge applied successfully in result analysis. Learning from them and “storing” them
for later re-use can guide others users in result analysis, safe time, prevent information overload and
avoid searching for or seeing spurious relations not embedded in the equation structure of a tool. A
tactic in CAPRI and certainly other tools consists in the development of code which reproduces such
filters. That task is eased with an appropriate software implementation.

Filtering information in CAPRI
The main approach in CAPRI to support result analysis is the application of pre-structured reports, as
clearly found in many other models and tools. In CAPRI these reports are grouped to themes. Each

theme comprises a list of reports, the reports under “Markets” will, to give an example, comprise
different types of market balances and other views related to the global trade model of CAPRI (see
figure below).

Figure 5: CAPRI filtering through pre-structured reports
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Besides showing only a few pre-selected elements from the whole result data set — i.e. the
application of a filter -, each report will chose an appropriate view type (table, map, different type of
charts), a pivoting option and might comprise hyperlinks to other tables. Equally, absolute or relative
differences to e.g. a baseline can be added to the view.

The task of generating views is eased by the specific software implemenation chosen in CAPRI. A
view definition file stores the applied filters, pivot, view type and other information (e.g. units of
items, links to other tables), and JAVA (www.java.com) code converts the definition at run time on
user demand to a specific view. That means that model and post model code is separated from the
viewerlt is applied to the analysis of scenario runs, but also e.g. for inspecting the data base. Many of
the views used in CAPRI comprise by now pre-defined algebraic manipulations of the raw result data
loaded in the exploitation tools (calculation of shares or values fom volumes and prices) based on an
integrated expression evaluator. Other features as discussed below underline that the difference
between the viewer and post model processing becomes somewhat blurred due to the increased
functionality embedded in the exploitation tools.

The basic approach of masking out data by filters is naturally also found in any other viewer, one
might also understand the individual symbols used in a model and e.g. shown in VIEWHAR in
GEMPACK as “filters” which logically structure the data.
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Statistical filtering removes data points during viewing based on data driven approaches, typically by

hiding data points from the view below certain numerical thresholds. In CAPRI, the GUI allows to
show basic statistics in any view (e.g. mean, median, variance, quantiles) and to use different
statistical outlier methods to hide any “normal observations” and show only few “suspicious” ones
(see example below, where the first line show the statistics, and the regions shown are considered
outliers). Concentrating on statistical outliers, sorting by relative changes or hiding any results with
relative / absolute changes below chosen thresholds let the researcher concentrate on large or
suspicious changes. Equally, a histogram view can be added to tables, graphs or maps to visualize the
distribution.

Figure 6: Statistical filtering in CAPRI
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Finally, the most obvious way to filter is to leave the decision of what to see exactly to the user. In
the CAPRI exploitation tools manual filter can be applied on demand to any viewport dimension (e.g.
show only cereals, show only Belgium regions).

Filtering information in Aglink-Cosimo

The filtering of information in Aglink-Cosimo is not an easy task, mainly due to the underlying
software. Troll is a statistical software which includes a solver (i.e. mathematical algorithm) able to
solve a large system of simultaneous equations such as Aglink-Cosimo (around 23000 equations) in a
recursive-dynamic fashion. This software is typically structured around data observations, which
means that no indexing possibilities (i.e. condensing of information) are provided to the user in a pre-
compilation phase’. This means that variables and equations remain as text strings including
different bits of information (e.g. MEXSUEX could represent the total exports of sugar in Mexico).
This is radically different in GAMS or GEMPACK, which provide an indexed language right from the
beginning, so that the individual equations active in the model are not directly visible to the user and
generated during model compilation.

In Aglink-Cosimo, certain conventions regarding the model mnemonics are followed, in order to
allow for filtering and aggregation of information. For instance an ‘underscore’ is put between the
different items in a variable name, so that the separation of information can be automatized (e.g.
following the example above we would write MEX_SU_EX). This makes the ‘parsing’ through the
different interfaces at hand (EXCEL and VB) straightforward. Both Aglink GUIs provide certain pre-

’ Troll-Generic offers some possibilities to write Troll code in a generic way, i.e. by grouping the different pieces
of information. This is used in certain parts of the model system, but it is not flexible enough to generate the
Aglink-Cosimo model, so that certain conventions plus a VB-based equation generator are currently being used.
8



structured tables, mainly market balances and trade information per country and product. Currently,
these viewers are only able to deal with 3 dimensions (region, product, item), remaining additional
information such as bilateral trade policy restrictions stored within the third dimension (e.g.
MEX_SU_EX..USA for the sugar exports of Mexico into the US) and not available for pivoting.

3.2 Condensing information

Aggregating information in CAPRI
Aggregation is the simplest way to condense information. In CAPRI, the aggregation approach is
rather systematically integrated for almost all results

e over the regional scales in the model (farm type => sub-national region => nation => global
region => globe)

e over single outputs / inputs / activities (market balance results, prices etc.) to groups of
products / activities such as cereals.

e over items, e.g. aggregation different border protection measures to ad-valorem equivalents
or demand components (feed, processing, final ..) to total demand.

The aggregation rules are typically implemented in GAMS code to apply appropriate weights. The set
driven concept of GAMS allows coding the rules rather independently from the actual list of
components and aggregates. It should however be noted that CAPRI is not built for flexible
aggregation as supported in most CGE analysis, but works with a fixed regional / commodity list
which is only changed in the context of major model releases.

In most CAPRI reports shown as tables, a block with aggregate result (regions, products, activities)
will come first, and the components belonging to an aggregate are shown in lines below the
respective aggregate. In some cases, groups of reports present cascading filters, i.e. a logical
sequence of aggregation < dis-aggregation. Income calculators for activities (revenues — costs) are
e.g. dis-aggregated in other tables by costs categories, which are then further dis-aggregated to
individual intermediates. These related tables are accessible via hyperlinks in the table cells (see
figure 7 below)

Figure 7: Example of related tables with different dis/aggregation detail
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Aggregating information in Aglink-Cosimo

Post-model aggregation of information in Aglink-Cosimo is done automatically based on fix
aggregation routines pre-programmed in Troll. Basically aggregation is done over regional aggregates
(e.g. Developed/LDCs/Other Developing countries, OECD/non-OECD countries), and groups of
commodities (e.g. cereals, oilseeds). These aggregation routines are linked to the needs of users and
the pre-defined publication of data by official OECD statistical department.

Figure 8: User Guide for the OECD-FAO Agricultural Outlook Database (Aglink-Cosimo)
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Flexible pre-model aggregation in GTAP

The approach in GTAP differs from CAPRI and AGLINK-COSIMO as aggregations are typically
performed pre-model. That is only feasible if the data, parameter and model equations are fully
templated. GTAP is specifically designed to allow for flexible aggregation over regions and sectors.

Pre-model aggregation reduce solution time and expected errors if these are not highly correlated
and will lower the number of small absolute values including cost and trade shares. The latter will
also help to reduce possible numerical problems during model solution. Pre-model aggregation of
policy instruments such as production or tariff rate quotas, administrative or minimum prices as well
as subsidies subject to value or physical ceilings typically requires to approximate these policy
instruments into ad-valorem equivalents. The latter is the major reason why even template models
such as CAPRI abstain from flexible aggregation. In a not fully template system such as Aglink-
Cosimo, flexible aggregation is not possible.

In CGE analysis such as with GTAP, regional / sector / commodity aggregation might hence change
from application to application. In that context, post-model aggregation might be less helpful at least
in the regional and commodity/sector dimension as the user has more or less already defined an
appropriate (dis)aggregation level for analysis ex-ante, reducing the dimensionality of the data set.
Maintaining an unchanged regional and commaodity list with related aggregate definitions such as in
CAPRI or Aglink-Cosimo has however also its advantages: experiments run by different
teams/projects and relating to different shocks can be compared to each other, often even over
different model versions. One might see the definition of region respectively commodity/activity
10
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aggregates as part of post-model processing e.g. in CAPRI and Aglink-Cosimo as an alternative to
flexible aggregation. To give an example: the regional aggregation in the CAPRI trade model
comprises two aggregation layers: one by geographic aggregates (Africa, South America etc.) and one
from a trade policy perspective (LDCs, developed countries etc.). Flexible aggregation will also
introduce new mnemonics for each new aggregation. And finally, the results obtained will depend on
the chosen aggregation.

3.3 Normalization of results
Another often found approach to remove information in order to condense results is to normalize
results, e.g. to calculate shares or to derive relative or absolute changes against a comparison point.

Normalization in GTAP
That is the usual way to present results in GTAP as seen from the screenshot below.

Figure 9: Example of normalization in GTAP

@ RunGTAP: ACRS3X3/ExB14 Example B14 Hands on Document =B &8
- e

Il Eile Copy View Version Tools Help
. Title |RunGTAP| Version | Closure | Shocks | Solve  Results
Everything  -|1 (Sim) -| Description | Contents |2 |
pdw| (Sim)| Pre |  Post|  cCh%cCh |
SSA 1,00 1,01 0,01
EU|  -029 1,00 1,00 -0,00
ROW 0,27 1,00 1,00 0,00
pdw(REG) [%-change]: index of prices paid for tradeables used in region r I

[

Normalization in CAPRI

In CAPRI, the user can add relative or absolute changes against any item in any dimension to a view.
One might hence normalized against the reference run, against the base year in a time series or
compare regional values against the EU average (as seen below).
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Figure 10: Example of normalization in CAPRI
L2 Supply details 0]
Years Percentage diff. to

1 Region ;EE *
- | 2020 ‘ E SEE

European Union 27

MTR_RD
Income Yield Crop share/Animal density
v v, [Eurc/ha or head] [kg or 11000 head/ha or head] [%: or 0.01 animals/ha]
- »
Estonia 330.71 3658.31 31.51
-15.07% -24.34% 1.28%
Hun i . .
<A Comparison output COnly values -
Lithuania Data dimension used for comparisons -
Element used for comparisons Values and percentage difference
Latvia Values and absolute difference

l ok l l define colors l l define smﬁsﬁlonly percentage difference

Only absolute difference

MNormalisation

445.5 Values and GTAP difference
Only GTAP difference -

m

ities

3.4 Interactive Documentation

Aglink-Cosimo

The OECD provides on a yearly basis the documentation of the AGLINK-COSIMO model structure to
the users. Currently, the AMI allows the user to trace model variables and equations in an interactive
way, having access at the same time to the necessary meta-information (e.g. equation number, text
descriptions) and formal relationships between variables and equations. As shown in the figure

below, the user can filter out model equations that define a certain variable (upstream) or equations
that contain a certain variable (downstream).

Figure 11: Example of interactive documentation in Aglink-Cosimo

A B Cc D
1 |Aglink-Cosimo 2010: Model Equations 5: these are the equations "USA_WT_QP" feeds into downstream.
2 Software version: 3.1.066 (7 November 2009)
3 4e<e
Search | Downstream Egns | Upstream Eqns | Descriptions | Sort by equation no. | Show full list |
4 Reset
5 No. Label Dependent variable (LHS) = Right Hand Side (RHS) of Equation
19900 [AGL_WT_QP - AGL_WT_QP = + ARG_WT_QP + AUS_WT_QP + BRA_WT_QP + CAN_WT_QP + CHE_WT_QP + CHN_WT_QP + E27_WT_QP + JPN_WT_QP +
1249 KOR_WT_QP + MEX_WT_QP + NOR_WT_QP + NZL_WT_QP + RUS_WT_QP + USA_WT_QP
19974 029 WT_QP - 029 WT_QP = +AUS_WT_QP + CAN_WT_QP + CHE_WT_QP + E27_WT_QP + JPN_WT_QP + KOR_WT_QP + MEX_WT_QP + NOR_WT_QP
12462 + NZL_WT_QP + USA_WT_QP + CHL_WT_QP + TUR_WT_QP
19068 [USA_CEO_MLP.TOT:  |USA_CEQ_MLP.TOT= 0.001* (USA_WT_MLP..TN * USA_WT_QP + USA_MA_MLP..TN * USA_MA_QP + USA_SO_MLP..TN " USA_SO_QP +
USA_BA_MLP..TN * USA_BA_QP + USA_OT_MLP..TN *USA_OT_QP + USA_RI_MLP..TN * USA_RI_QP + USA_SB_MLP..TN *
17831 USA_SB_QP )
18282 20681 |USA_WT_AC..CI: USA_WT_AC..CI = USA_WT_QP * USA_WT_PP " 0.11 " 0.41/ USA_WT_AH
18294 19269 [USA_WT_EX USA_WT_EX = USA_WT_QP + USA_WT_IM + USA_WT_ST(-1)- USA_WT_ST - USA_WT_QC
18312 19280 [USA WT QP : USA_WT_QP = USA_WT_AH ~USA_WT_YLD
19282 [USA_WT_ST Log( USA_WT_ST) = -1518+-08* Log( USA_WT_PP / USA_WT_PP(-1)) + 1 * Log( USA_WT_QP + USA_WT_ST(-1)) + Log( R.USA WT ST
18315
Variable descriptions and coefficients for Equation number 19900
AGL_WT_QP
ARG_WI_QF Wheat preducticn, year beginning 1st September;kt;USDA/SAGPyA (since 1990)
LUS_WI_QP Wheat harvested production, year beginning 1 Octeober;ki;RBARE-CSB
BRA_WT_QP Wheat preduction;kt;IBGE
CAN_WT_QF Wheat preductien, year beginning 1 August;kt;CANSIM (D216024/v168712)/1000
CHE_WT_QFP Wheat preductien;kt;PSD
CHN_WI_QP Wheat preduction, year beginning 1 June;kt:USDA PSD
E27_WI_QP Wheat preduction:kt;EC Commission
JPN_WI_QP Wheat preduction, year beginning 1 April;kt:MAFF-FBS (table 3.1.2): update BSD
KOR WI QP Wheat production, year beginning 1 November;kt;FAQ
MEX WI_QP Wheat preductien, year beginning lst January;kt;SIAP
WOR_WT_QF Wheat preductien;kt;FR0
NZL WT_QF Wheat preductien, year beginning 1 July;kt;MTQR
RUS_WT_QP Wheat preductien;kt;USDA
USA_WT_QP Wheat harvested productiecn, year beginning 1 June:kt;calculation

Source: Model Documentation System Aglink-Cosimo, Graham Pilgrim (DEFRA).

An alternative to the approach just described above is an interactive documentation generator for
Troll models, a Troll-programmed routine that provides a wide array of options, such as the inclusion
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of coefficient values and output format (e.g. HTML or text). The figure shows an example for this

year’s Aglink-Cosimo model.

Figure 12: Troll-based interactive html documentation generator in Aglink-Cosimo

18698. CHN_PM_EX:

LOG(CHN_PM EX) = 10.800695 + C.CHN_FM EX.CHN OM EF *

18699. CHN_HFCS_EX:

CHN_HFCS_EX = IF(CHN HFCS_NT>0) THENCHN HFCS NTELSEQ

LOG({CHN_OM PE/CHN FM EXF) + LOG(E.CHN FM EX)

Source: Bruce Gilsen (Federal Reserve Board), latest release in 2002.

GTAP

A similar functionality is embedded in GTAP as seen below.

Figure 13: Example of normalization in GTAP

AnalyseGE
GEMPACK licence
Files : Select/Change [Licenee file nat found.]
Solution file : FAMODELS\GTAPYRunGTAPS\work\GTAP.sl4
FAMODELS\GTAP\RUnGTAPS\work\GTAP.514 and AnalyseGE - FAMODELS\GTAP\RUnGTAPS\work\GTAP.s14 =@ =

File Edit Search Tools Options AnalyseGE Help

4 Graphical Tools

4.1 Graphs

CAPRI

- =] 2 G N
Print Wamn Gloss See
gtap.tab ‘
Help
1<
Private Cor tior /
_fiif_f__ijfirff_if: [B] ViewHAR and AnalyseGE - FAMODELS\GTAP\RUnGTAPS\work\GTAP 514 =IEIE 3
>1 File Contents Export History Search Front Help
) Brore -1~ [miTRAD_COMM  ~|[MIREG  ~
T na(i,e) ¥ prive of dmestic 1 o private households in s f TN e =T T M|
ppd (i, T i
Variable (orig_level=vDeM) (all, i, TRRD_comM) (all, s, REG) 1Food| 648760 516137.3 18821058 2463121.0
aqpd(i,s) # private hhld demand for domestic i in region s #: 2 Mnfcs| 332063 6288621 17891466 24512150
Coefficient (ge 0) (all,i,TRAD_cOMm) (all,r,REG) 3 Svces| 792517 3048801.0 7676702.5 10804755.0
VDPA(i,r) # private consumption expenditure on domestic i in r #; Total| 177336.0 4193800.3 11347955.0 15719091.0
Update (all,i,TRAD coMM) (all,r,REC)
VDPA(i,r) = ppd(i,r) * gpd(i,r);
Read
VDPA from file GTAPDATA header "VDPA";:
Coefficient (ge 0) (all,i,TrRaD_comM) (all, r,REG)
VDPM(i,r) # private consumption expenditure on domestic i in r #;
Update (all,i,TRAD cCoMM) (all,r,REG)
VDPM(i,r) = pm(i,r) * gpd(i,r);
Read

CAPRI offers a set of standard graphs (line, point, bar, pie, spider, histogram, box & whisker),

however, compared to EXCEL or similar programs

, the formatting possibilities are however rather

restricted. Graphs for publications are therefore often generated with other programs.
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Figure 14: A spider shart produced with the CAPRI exploitation tools
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AGLINK-COSIMO

Excel graphs are the most basic form of results exploitation. As an example, in the figure below,
prices for different commodities are compared and their ratios analysed. For instance, this kind of
graphical tools are useful when discussing the main assumptions underlying the model (i.e.
exogenous variables). Aglink-Cosimo clearly benefits from the high flexibility to format graphs in
EXCEL such that the views in the GUI can also be directly integrated in reports.

Figure 15: Aglink-Cosimo price graphs
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During the baseline process, model developers need to check that the model is able to reproduce the
information provided by the experts (fit of the respective time series) and at the same time make
sure that the market balances are holding (market clearing condition). The figure below gives a
snapshot of one of the viewer that the FAO and the OECD use in this process. It allows the developer
to check one by one all commodity series for each country. Moreover, it allows making the necessary
adjustments to a given time series and automatically export it to the model through a Visual Basic
application. This excel-based tool has revealed as user-friendly and easy to manipulate by the user.
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Figure 16: Example of a graphical analysis with the Aglink Model Interface (AMI)
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Source: Graham Pilgrim & DEFRA

GTAP
runGTAP integrates its own viewer called “charter”. Similar to CAPRI, other applications are however
typically used to produce graphs in reports.

Figure 17: Aglink-Cosimo price graphs
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4.2 Maps

The human brain is an extremely powerful pattern recognition tool. Even in maps with many
features, given an appropriate classification scheme, our eye will easily detect regional pattern which
help analyzing results. Maps thus present a good opportunity to analyze geo-referenced results
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which are difficult to condense in a table. Certainly, the color scheme and the clustering of data is an
important issue to address when dealing with maps.

AGLINK-COSIMO

In the case of Aglink-Cosimo, no maps have been used up to date due to territorial disputes.
Nevertheless, it becomes unavoidable to renounce to the use of maps in the future, especially since
coordinates and shape maps become increasingly available as freeware. At the OECD the software
“Cartes & Données” has been developed and should be increasingly be used for the generation of
maps. For Aglink a country aggregation can be easily done through excel and presented in different
world map views (see figure below)

Figure 18: Example of an Aglink-Cosimo regionally aggregated world map

Aglink Regional Aggregates

Source: OECD Cartes & Données mapping tool
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CAPRI

Figure 19: Example of a CAPRI map including homogeneous spatial mapping units
T 4
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Source: CAPRI Viewer (Britz 2011)

As CAPRI provides a rather high differentiation in space with now ~300 regional units for Europe or
even ~200.000 1x1 km clusters in the spatial dis-aggregation tools (Leip et al. 2008), maps as a device
to show and analyze results had been added from the beginning to the tool box. The maps can be
accompanied by colored histograms which report basic statistics and visualize the chosen
classification over the mapped data set (such as quantiles, equal interval, nested means, natural
breaks ..). The CAPRI GUI also allows applying a colored classification schemes also to numbers in
tables. CAPRI allows importing coordinates from a shape file (generated with ArcGIS). Freeware
mapping tools which allow importing easily numerical data are not widely available and used.
Accordingly, the CAPRI GUI tries to offer the necessary formatting and classification possibilities to
produce camera ready maps for publications. Above an example for 1x1 km grid call data presented
with the CAPRI exploitation tools and to the right the main dialogue to format maps A perhaps not
yet commonly used format of maps is a so-called flow map which visualized trade flows as shown in

the example below.
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Figure 20: Example of a CAPRI flow map
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GTAP
Similar to AGLINK-COSIMO and CAPRI, also the GUI of GTAP allows generating maps.

Figure 21: Example of a ShadeMap for GTAP
T‘-— - B

The 129 regions of GTAP Release REVO

Source: http://www.monash.edu.au/policy/shademap.htm

5 Summary and conclusions

The comparison between the GUIs of GTAP, CAPRI and Aglink-Cosimo, provides examples for three
rather different basic approaches. GTAP builds on GEMPACK tools which are linked to a specific
modeling software package. The data viewer, with its tools, has more the character of an Integrated
Development Environment, and is strictly linked to the technical presentation of symbols in the
model. CAPRI has opted to develop exploitation tools which are much closer to reporting tools linked
to a Data Base Management System. The CAPRI exploitation tools are technically and formally
detached from the data generation process, i.e. the economic model and its post-processing steps,
and thus can be used with different data sets and have been started to be used with different types
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of economic models. Aglink-Cosimo finally shows exploitation tools formally separated from the
underlying software but specifically developed to serve this model.

All tools offer the basic visualization possibilities (tables, graphs, maps), however with quite some
differences in detail. Aglink-Cosimo with uses EXCEL as a carrier for tables and graphs benefits from
the excellent formatting options such that graphs and tables can be designed camera ready in the
GUI. Its views are also integrated in certain work steps of the model such as baseline generation with
which they can easily interact. Similar to GEMPACK, the most powerful of the Aglink-Cosimo GUIs
discussed above allows showing the equation which defines a certain variable currently viewed.

The CAPRI exploitation tools put a focus on content guided access to results by grouped thematic
views, on interactive navigation, e.g. by hyperlinks between logically connected tables, on adding
meta data (unit, long text and explanatory tooltips) and have integrated data driven approaches
(basic statistics, outlier detection methods and recently a Machine Learning package, see Britz 2012).
They seem also feature the most versatile mapping possibilities. However, a link to the underlying
technical structures (equations, variables) is not integrated.

The current overview paper does not allow and does not aim to draw conclusions for the individual
viewers, but it is obvious that detailed comparisons might trigger ideas for improvements of the
individual viewers. An interesting question to the modeling community might be following: it is
possible to combine the best of the different worlds into one shared tool? Such an approach would
avoid duplicate costly coding and maintenance as well as decrease learning costs for researchers
switching models, similar as for GAMS and GEMPACK for the coding and running of models. It might
also reduce obvious risks related to the fact that most model (family) related exploitation tools are
only programmed by one or best a handful of people, despite the importance of these tools in model
development and application. An intermediate solution, similar to what is found for Aglink-Cosimo,
would consist in developing generic interfaces to the existing viewers, so that different exploitation
tools could be linked to the same model. That would give model users more freedom and flexibility.
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