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Preface
This manual will give you an idea of the potentials of the Data Explorer and the Data Selector. When you start using the Data Explorer start reading the Chapters 1 and 2, and the Sections 3.1, 3.2, 3.17, 3.18, 3.19, 3.14, 3.10, 3.11, 3.12, 3.13 (in the order as indicated). People that are familiar with GAMS should read the Sections 3.5, 3.8 and 3.4. If you want to use the Data Explorer in your own software or fine-tune the behavior of the Data Explorer read the Chapters 5-11. Especially Chapter 10 is of interest for those who want to automatically generate tables and graphs and save them into e.g. MS-Word.
The Data Selector is an extension of the Data Explorer, it has a different way of selecting data, but it uses the same tools as the Data Explorer to show/add/edit the data. The Data Selector has some additional features (e.g. how it works with MetaBase) and the tool  is explained in Chapter 4.

I hope that these tools are useful for you and that it will boost your productivity. Please send me a mail, if you have problems or wishes. The content of this manual is updated regularly, so always check for the latest version of this manual.
Wietse Dol, 
November 2009.
e-mail: lei.software@wur.nl

1. Introduction
1.1 Research questions

For answering most research questions we need to gather and interpret data. Collecting data and storing it in a way it can be used for different research purposes has been an issue for many years. Storing data and retrieving data from a database can be very complex and time consuming when one doesn’t know about the language used in databases (SQL).  Also developing a good database structure (splitting data into different tables) is work of a specialist and will often depend on the type of research questions one wants to answer quickly/easily. On the other hand when you know SQL, you can combine data and make (cross) tables that would otherwise be impossible or very time consuming. For many researchers a database seems to be too complex to be used in their day-to-day work. They prefer to store and use data in a spreadsheet (e.g. Excel). Many researchers are Excel experts and can make tables, graphs and answer many questions by making new sheets and formulas.  As long as your data isn’t multidimensional (i.e. your data is containing multiple classifications/orderings) a spreadsheet works fine. When you have multidimensional data a spreadsheet isn’t flexible enough for answering your research questions. 
1.2 Why using the Data Explorer and the Data Selector
The Data Explorer is a tool for viewing/editing multidimensional data and is originally developed for being used with GAMS models. Many data from different data sources and data suppliers can be easily converted into GAMS data formats. Hence the Data Explorer/Selector are very versatile tools for people who want to explore/calculate/manipulate data and make tables, graphs, and GIS plots. For many researchers the Data Explorer is probably the best tool to be used in their day-to-day work. In this document we will describe how the Data Explorer can be used and how you can start with the simple functionality of the Data Explorer and extend its functionality when you need it. The Data Explorer works very well for data files that aren’t too big. When data tables are large, you probably want to make a selection of the available data first and then after the selection browse the data. This is exactly the functionality of the Data Selector. The Data Selector has all the functionalities of the Data Explorer, but also has some additional ones (see Chapter 4). It is difficult to specify a generic rule when to open the Data Explorer or the Data Selector, but when the size of the GDX files is lower than 3-5 Mbytes the Data Explorer is useful, for files larger than 5 Mbytes it is better to start the Data Selector. Since GDX is a binary and zip-compressed file, 5 Mbytes will contain a lot of data values, so you can inspect files in the Data Explorer that will not fit into Excel (Yes even Excel 2007 has a limit to the number of rows/columns).Whenever you want more information on a certain topic, just read one of the sections below. When you miss certain functionality or you can’t find something in the manual, don’t hesitate to send a mail (lei.software@wur.nl).
	Product
	Country
	Year
	Production 

	Tomato
	NL
	2005
	325 

	Wheat
	BE
	1999
	100 

	Sugar
	DE
	2003
	450 


Table 1: simple data example: “Production results”
1.3 Data structure

Data in its simplest form is nothing else then a number of columns containing values (see Table 1). All the columns have a name (called a “Fieldname” in Access) and the values that can be entered in a certain column will depend on certain rules (“Data Type”). For instance if we have a column with the name “Country” it is obvious that the values in this column describe a country and that for instance we use an ISO country classification to describe a certain country. The columns that uniquely identify a record are called “primary keys” or “primary columns”. In the example above the primary keys are: “Product”, “Country”, “Year”. The simple example of Table 1 already shows that this data is multi-dimensional (the primary key contains more than one column), i.e. we have a classification/ordering for “Product”, “Country”, and “Year”. When we have many products, countries and years the data cannot longer be loaded into Excel (i.e. Excel 2007 and lower have a limit on the number of rows and columns in a sheet). Also making pivot tables, checking the values of the different Data Types  and applying filters can be difficult in Excel and a database like Access seems a better solution. 
Table 1 immediately shows that the data displayed in the table doesn’t tell you the complete story. For example the Fieldname “Production” is a value in millions of Euros (so 325 means 325 million Euros). In the Data Explorer “millions of Euros” is called the Dimension of the data table. The Fieldnames “Product”, “County” and “Year” are referring to classifications and for research we need to know more details on the classifications. For instance it would be nice to know that “NL” in the “Country” column stands for “The Netherlands”, “BE” stands for “Belgium” and “DE” stands for “Germany”. We also want to know more about the origin of the table etc. etc. Hence Table 1 needs a lot of additional information (called meta-information) before it becomes useful for research (and we as researchers understand what the data mean). The Data Explorer and Data Selector have been developed to combine data with meta-information and to use and show data and meta-information in the software. For GAMS models we have made special software (Gtree) that will extract meta-information out of the GAMS source code and combine data and this meta-information in the Data Explorer. Also for MetaBase (our universal way of storing and showing data) special software is written to store meta-information about data and classifications and combine this with the data in the Data Explorer or Data Selector. This functionality is very important for research and is lacking when using a spreadsheet (Excel) or a database (Access). The Data Explorer and Data Selector are the only tools available to use data and meta-information in an easy way.
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2.  Starting the Data Explorer
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Figure 2.1: the main window.
After starting the Data Explorer, the main window  is shown (see Figure 2.1, see Chapter 5 for starting the Data Explorer with starting parameters and Chapter 10 for automation of generating tables and graphs). In the following sections we will explain the possibilities of the main window.

2.1 Select data file
With the menu option “File” ( “Select data file”, or by clicking on the folder icon [image: image5.bmp] of the “Select data file:” edit box you can select which data file you want to show in the Data Explorer. Currently one can select the following file formats:
· GDX (.gdx): Gams Data eXchange format. A binary data file that is used a lot in GAMS models. A binary file is extremely small and a GDX binary file also uses a compression (ZIP like) technique that makes the file even smaller. Since it is a small file it is easy to distribute. When using it in GAMS, you can extremely fast include a large amount of data in your model. 
· ASCII (.dat, .txt, .csv, .prn): many software packages (Excel, Access, SPSS etc.) can create ASCII formats and many data suppliers make it possible to download ASCII files (often .CSV files). In our MetaBase software we have written several parsers that will convert (delimited) ASCII files into GDX files and also store the meta-information in special files (see the Section 2.2). 
· GAMS ASCII (.gms, .inc, .out): GAMS has its own way of storing data in an ASCII file. Since the introduction of GDX this way of storing data has become used less often.
· Microsoft Access database (.mdb).
· XML (.xml): XML is converted/loaded into an Access database
· Gempack files (.har, .so*): Gempack is used e.g. for GTAP models.
· Data Explorer automation file (.de): see Chapter 10.
It should be clear that the Data Explorer prefers GDX files, but that other formats are also possible. 
After you have selected the data file you can press the “Run” button and start the data viewer (see Chapter 3).  When you have selected a GDX data file, you have additional options you can enter/select before you press the ”Run” button (see Sections 2.2 and 2.3). If you want to stop the Data Explorer press the “Exit” button or the “Exit” menu item.
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Figure 2.2: adding meta-infromation to a GDX file.
2.2 Select GAMS source/Reference file/Gtree index file

GAMS can create a so called GAMS reference file that contains all kinds of references to meta-information in your GAMS model. In Gtree (our GAMS editor) it is possible to store all available model information from this GAMS reference file, and some additional meta-information in a so called Gtree index file (GREF file). A GREF file is an ASCII file that contains all meta-information that can be used in the Data Explorer (see Chapter 6). The GREF meta-information file and the GDX data file can be distributed and together contain all information needed for good research. MetaBase will create from the data of the different data suppliers a GDX data file and a GREF meta-information file. As soon as we select a GDX data file we should also add meta-information to the data. This is done in the menu option “File” ( ”Select GAMS source/Reference file/Gtree index file”, or by clicking on the folder icon [image: image7.bmp] of the “Select GAMS source/Reference file/Gtree index file:” edit box. When you select a GAMS source file, the Data Explorer will run GAMS and create a GAMS reference file, then convert this reference file into a GREF file. When you select a GAMS reference file, this file is converted by the Data Explorer into a GREF file. The GREF file will be used directly (since it is ASCII it is easy to read and can even be changed/edited by hand).  When you have selected a GDX data file and a file with the same name but with the file extension .GREF exists, this file is automatically taken as the “Select GAMS source/Reference file/Gtree index file”.
2.3 GAMS: Sets, Parameters, and Variables
A GDX file can contain one or more data tables. In GAMS notation a data table is called a Parameter or a Variable.  A GAMS variable is the outcome of an optimization model and is a GAMS parameter that contains special/additional information (like upper- and lower-bound, value, and shadow price). A GAMS parameter is what we often would call a variable/data table. A parameter can have indices and in GAMS an index is called a Set. For instance the “Production result” data in Table 1, the GAMS parameter “Production” has three sets. The first set contains the elements that describe the “Product” field, the second set contains the elements that describe the “Country” field, and the third set contains the “Year” elements.
	Product
	Country
	Year
	Production 

	Tomato
	NL
	2005
	325 

	Wheat
	BE
	1999
	100 

	Sugar
	DE
	2003
	450 


Table 1: simple data example: “Production results”
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Table 2: “Production results” in mathematical notation

In GAMS sets, parameters and variables all need to have unique names. This doesn’t hold for the elements that are used in sets. The Data Explorer assumes by default that element names (values of an index) are unique. This will speed-up the software because searching through lists that have unique values goes faster. When elements are not unique this has to be specified in an ASCII file “<data file>.elements”. In this file you will find on every line of the file: the set name, the element name, and the element description. Gtree and MetaBase will create the .elements files automatically for you. Since an .elements file is an ASCII file you can create and edit the file yourself.
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Figure 2.3: GDX checkboxes and options.

2.4 Read Elements, Show sets, Allow Recoding, Compare files, Row/Col history
After you have selected a GDX file as a data file, you can check some checkboxes and  add some functionality to the Data Explorer:
· Option “Read elements”

When the “Read Elements” checkbox is checked, the data in the GDX file is read and all elements and sets that use elements are stored in the Data Explorer. This is useful when you do not have a GREF file, or when you use parameters that have undeclared sets. An undeclared set in GAMS, also called a Universal set, can contain any element and by scanning the data, the Data Explorer knows which elements are used in the data. When you have well defined data, the GREF file will contain all the information you need in the Data Explorer. Un-checking this options will speed up data reading, but be aware that then only data defined in the reference file is read and all other data is skipped/ignored.
· Option “Show sets”

In a GDX file you can store data, but also the content of sets. When you check the “Show sets” checkbox, you can see the content of the sets that are stored in the GDX file in the Data Explorer. 
· Option “Select elements”

When this option is checked and when you have selected a parameter or variable, the data isn’t directly read from the GDX file, but instead of this the Data Selection window is shown (see Section 3.6). Nowadays a better alternative is to use the Data Selector.
· Option “Allow recording”

The “Allow recoding” is an advanced option. By default the Data Explorer can only show values, i.e. looking at Table 1 the value for “Tomato, NL, 2005” is 325. The data must be a value and can’t be a text. When you want text instead of values, you need to define a recoding table. In this table you need to assign for any text label a data value and store this table in a file. The GREF file will contain the meta-information that tells that certain data values should be transformed into text and which file contains the recoding table. When the “Allow Recoding” checkbox is checked, the Data Explorer will use the recoding table and show text instead of values. Recoding is very time consuming and one should be careful in checking this box on large data tables. See the MetaBase manual for recoding examples. MetaBase has some advanced tools for converting ASCII files (e.g. CSV files with text fields) into GDX files. 

· Option “Compare files”
The Data Explorer was developed to show and manipulate GAMS data. When you have a GAMS model it is easy to store scenario inputs and outputs in a GDX file. So running several scenarios and saving the data is easy. The biggest challenge would be to compare several scenarios and draw conclusions and give policy advice which scenario is better. To compare two or more scenarios/GDX files you start to select the GDX data file that is used as the reference scenario, you then check the “Compare files” checkbox and you will see at the bottom of the window the possibility to add extra GDX data files that will be used in scenario comparison (see Figure 2.3). Just press the “Add” button to add a GDX scenario file. The “Delete” button will remove the selected data file from the list. The “Clear” button will empty the list and the “Arrow Up” and “Arrow Down” will change the order of the scenario files. Indeed comparing scenarios has become very easy in the Data Explorer. If you want to store knowledge about scenarios and also want to store the GAMS model code (version control) it is better to use our software package GSE (Gams Simulation Environment). Note that only parameters that are available in the reference scenario are available in the comparison and when a scenario GDX data file doesn’t contain the parameter it is shown as empty in the Data Explorer.
· “Row/col history
The Data Explorer remembers/saves for every parameter the sets used to create the rows and columns of your data grid. When checked, this option will use the stored values and present the table of the parameter with the previous selected rows and columns.

· “Elements per Set in GDX file” 

When a parameter or variable contains sets with a lot of elements two things will happen with the Data Explorer: First the amount of memory needed will increase and you can reach the limit of available memory or the 2 Gbytes limit of MS-Windows. Secondly loading the data will become time consuming. Instead of reading all the data you could limit the amount of elements that are used in a set, and hence only partially load the data. This will work fine when you only want to look at the data and see if it is correct. Nowadays a better alternative is to use the Data Selector.
· Start the Data Explorer
When you are ready with setting the options for the GDX data file you can press the “Run” button and start the Data Explorer(see Chapter 3).  

2.4 Menu Items
Below you will find an explanation of the menu items of the main window.

· File

· Select data file: see Section 2.1.
· Select GAMS source/Reference file/Gtree index file: see Section 2.2.
· Clear Rows/Column history: For every data file and parameter in the data file the Data Explorer will remember which sets you have used in the rows and columns of the data grid/viewer (see Chapter 3). When you select a data file and parameter the Data Explorer will open the grid as you have left it the last time. This option will clear the rows/columns history list.
· Clear History: The Data Explorer will remember which data files you have recently opened. This menu option will clear the history list.
· Set History size: specify the maximum number of data files that are stored in the history list.


· Help: Show this help file.
· Language: Select the language that is used in the Data Explorer windows.
· About: Show information about this program.
· Skin: Select one of the many skins and change the appearance of the Data Explorer windows.
· GDXmerge: start the GDXmerge2 software (see Section 3.22).

· Exit: end the Data Explorer.
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3.  Data Explorer windows
3.1 The  parameter selection window

When you press the “Run” button in the main window, the Data Explorer will read the GREF file (if specified) and look in the Rows/Columns history list which parameter was used the last time you started the data file. If you have opened the data file before, the Data Explorer will open the “data viewer” window and load the last inspected parameter/variable (see Figure 3.1.1). If the data file is new and the data file contains only one parameter/variable it will also open in the data viewer window (see Figure 3.1.1), if the data files have more than one parameter/variable the parameter selection window is shown (see Figure 3.1.2).
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Figure 3.1.1: the data viewer window.
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Figure 3.1.2: parameter selection window.
When a data file contains many parameters/variables, it is important to have a tool that makes it easy to search and select the parameter you want to inspect. The parameter selection window (see Figure 3.1.2) is just that. You first select the “display type” in the combo box on the top left of the window. By default you can select one of the following display types:

· Order by alphabet: the list of all available parameters/variables is ordered alphabetically.

· Order by parameter type: the list of parameters/variables is divided in a list containing the parameters and a list containing the variables. In GSE there will be a list for Inputs and a list for Outputs, for a GDX file it will be a list of Sets, list of Parameters, and a list of Variables.
· Order by Set: a tree is build and for every set there is a list of parameters/variables that use the set. Order by Set immediately shows which parameters/variables need to be edited/updated when you want to add new elements to a set.
· Order by Domain: a tree is build and for every combination of sets a list of parameters/variables is shown that use this combination of sets. This list is useful to see which parameters/variables use the same sets/domain.
· Order by Dimension: a parameter/variable contains data, the dimension of the data (e.g. in Table 1 the dimension of the values is “million Euros”) is meta-information and this information is very important. For instance, when the dimension is a “price” you cannot add elements for a total, in Table 1, we could add “million Euros” to get e.g. an EU total.
Besides the five display types you can define your own tree of parameters/variables and use this display type (see also Chapter 7). Note that in GAMS every parameter/variable has a “short name” and a larger “description”. You can switch between these two by (un)checking the “Show short name” checkbox. Model builders often prefer the short names, model users often prefer the long descriptions. Also note that after the parameter name you will see between brackets the amount of values the parameter contains (parameters/variables that contain no values are shown in a red color). If you have included a .GREF file and you click on a parameter/variable the lower part of the parameter selection window will show you the meta-information on the parameter/variable, i.e. the parameter type, the dimension, number of elements in the parameter that have a value: the possible number of elements in the parameter (and also the percentage of the possible elements that have a value, you can see this a  notification how empty a parameter is), the domain, and if specified an explanatory text on the parameter.
When you click with the right mouse on the tree a popup menu is shown (see Figure 3.1.3). Here you can easily collapse and  expand the tree, or search for a specific text in the tree (and hence easily find a certain parameter/variable in the tree).
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Figure 3.1.3: tree popup menu
You select and open a parameter/variable by either double clicking on it in the tree, or by clicking/selecting it and then pressing the “Select” button. The “Abort” button will close the parameter selection window without selecting a new parameter/variable. When you have selected a parameter, by default you cannot edit/change the values. Only after you have switched the edit switch from [image: image14.png]
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 you can edit/change the parameter (the switch is located at the lower left part of the data grid window). Note that the Data Explorer is the only GDX editor in the world. It allows you to change values in GDX files, but also you can change/extend the contents of parameters, sets etc. in the GDX file (see also Section 3.5).
3.2 the data viewer window

The window shown in Figure 3.2.1 will be the window you will look at the most. This window has all kinds of simple and advanced options/settings we will discuss in the remainder of this chapter. The left part of the window has a parameter selection combo box, although selecting a parameter from the parameter window is easier. It then tells you the status of the current cell, i.e. it tells you if you can edit/change the contents or not. Then it shows you the meta-information of the parameter: number of cells that have a value, the percentage of cells that have data, the dimension and the parameter type. Since most data is multidimensional we have often more than 2 sets that are used in a parameter. The example in Figure 3.2.1 (Syngenta Results) has four sets:
· Activity

· CAPRI regions

· Status

· Variable

For the cell

· Activity = Cereals

· CAPRI regions= European Union 15

· Status = 2002

· Variable = Hectares or herd size

the value is 37,168.23
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Figure 3.2.1: the data viewer window
In many parameters you want to view, not all possible set combinations (cells) are available, e.g. in the example of Figure 3.2.1 only 49% of the possible cells have a value. Having a lot of empty cells, makes it difficult for you to find combinations of elements from the sets that have a value. After selecting a parameter, the Data Explorer will  show you the first cell from the multidimensional grid that has a value. You can use the [image: image17.bmp] and the [image: image18.bmp]  buttons (left bottom of the window) to find the previous or next cell with a value. 
By clicking on one of the index names (set names), e.g. in Figure 3.2.2 we have clicked on the “Variable” set, you see a list of all available elements in the set and which element is currently selected. If you click on one of the elements (e.g. Income), this element is selected and the new value is shown. When you can select a new element (as in Figure 3.2.2) and you click with the right mouse one the tree a popup window will appear and you can search through  the tree and find a certain text. This popup makes it easy to find an element when the set contains a lot of elements. Also note that some elements of the set “Variable” are blue and one is red (“Number of Farms”). The color blue indicates that when you select this element it will have data and that it shows a data grid with values (e.g. “Hectares of herd size” will return the value 37,168.23), red indicates that when selecting this element you will have an empty data grid. Hence these colors will help you to show which combination of elements of the sets return values and make it easier to browse through the data.
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Figure 3.2.2: changing elements

When you want to iterate through the elements of a set/index you can use the right mouse, i.e. by right clicking on the “Variable” item of the tree “Hectares of herd size”  will change in “Income”. The next time you right click you will get “Land balance” etc. Clicking on “Variable” with the right mouse button and holding down the Control key (Ctrl) will iterate backwards (i.e. changing from “Land balance” to “Income”).
Choose indices

Of course showing only one value isn't of much interest. By using the “Rows” and “Columns” combo boxes you can choose one or two sets (indices) and present a table/grid (see Figure 3.1.1). By default the elements of the sets are displayed in the order as the elements are defined in the GREF file (or GAMS code). If you check the “Sorted” checkbox you will sort the elements will be sorted by alphabet. For other sortings see the next page and the Figures 3.2.6 and 3.2.7.
Handle empty cells and zeros

The sets can contain a lot of elements that aren't in use for the current parameter (resulting in empty cells). By checking the “Hide empty rows” and “Hide empty columns” the empty rows and columns are removed and only the essential data is presented in a grid. The “Treat zeros as blanks” option will show zero values in the viewer as blanks (and with the hide empty rows/columns options on, they can disappear from the viewer). The three checkboxes will reduce the number of columns and rows in the grid and can make the differences between a grid that contains too much information and a grid that can be used to draw conclusions. 
Meta-information

With the “Show short names” option you can show the parameters, sets and elements using their description or the original names that are used in the GREF file/GAMS model.

Output options

When you click with the right mouse on the data grid the popup window as shown in Figure 3.2.3 is activated. Some of the menu items only appear when the Data Explorer is switched to the edit mode (i.e. [image: image20.png]Edit: on



) or when the Data Explorer is started from GSE. The “Hide left panel” menu item will collapse the left hand side of the data viewer and hence show more grid values on the screen. After hiding the panel you can show it again by clicking with the right mouse and select the “Show left panel” menu item. You can also show/hide the panel by clicking on the [image: image21.bmp] of the copyright bar (top left of the window). 
With the “Define (sub) Sets” you can define new subsets for the sets that are available (See Figure 3.2.4). Just define the new subset (GAMS name and description), select the elements of the new subset and press the “Add subset” button. The subset will be loaded (option “Load user subsets”, see Section 3.19) as soon as a parameter/variable uses the parent set of the new subset (in Figure 3.2.5 the “geo” is the parent set of the user subset “Europe”). When you click on a user defined subset a window as Figure 3.2.5 appears. You can click the “Delete subset” to delete the subset from the database. Also you can press the “update GREF” button to update the current GREF file. Note that user subsets are stored in the Data Explorer database and are only available for the user that defined them and they are available for all parameters that use the same parent set. When you want to make your subset available for everybody that uses the current data file (GDX file) you have to update the GREF file. Subsets are extremely useful when you want to make selections out of the data, see Section 3.6.

With the “Order elements in set” you can change the order in which elements of a set are shown (see Figure 3.2.6). Just select a set and then move the elements in the order you want. This ordering is used as long as you do not close the Output window. With the “Order on row or column values” you can order given the values of a row or column (see Figure 3.2.7).

With the “Add element to set” you can extend a set with an additional element and start adding the data to the GDX file  (see also Section 3.5). The “Change dimension” can be used to specify or add the dimension to the parameter and save it in the GREF file.  With the “Table info” you will get BBinformation on how many rows and columns the grid consists of. The “Save as”, “HTML output”, “Graph”, and “Print” menu items have the same effect as the menu items explained in Section 3.3. The “Minus infinity (MINF)”, “Epsilon (EPS)”, “Infinity (INF)”, “Undefined (UNDF)”, and “Not Available (NA)” are all special values that are used in GAMS. You can change a cell to one of these values by clicking on the right menu item. The “Unselect all cells” will unselect any selection you have previously made. Changing the contents of a parameter/variable one cell at a time can be time consuming, instead of this you can select rows/columns, or cells (using Ctrl-left mouse click or Shift-right mouse click) and then “Multiply by”, “Add/subtract”, “Divide by”, “Change to value” all these selected cell at once. For comparing scenarios you can use the “Value”, “Difference”, “Percentage”, and “Percentage difference” menu items. Selecting one of these the columns of the grid are changed to the values, the difference between the base scenario (first column) and the other columns etc. etc.  The “Row statistics” or “Column statistics” option will show a grid (see Figure 3.2.8 were all buttons are explained) where some simple statistics are presented, i.e. number of observations, mean, minimum, maximum, standard deviation, first observation, last observation, number of missing values. The “Show row statistics”, “Show columns statistics”, “Show interval colors” and the “Show color changes” are explained in the Options section (see Section 3.19).
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Figure 3.2.3: popup window for the data grid
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Figure 3.2.4: defining your own subsets
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Figure 3.2.5: deleting user subsets
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Figure 3.2.6: Ordering the elements of a set. 
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Figure 3.2.7: Order on row or column values (here the year 2009 is taken)
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Figure 3.2.8: Showing some simple statistics
With the “Options” button in Figure 3.2.8 you can set the t-value (used for calculating outliers). There are three different ways to calculate an outlier. The first will take use the t-value, the standard deviation and the mean, the second  uses t-value, standard-deviation and the medion. The third method will use the median, standard-deviation, the first Quartile and third Quartile. In the options you can also select which statistics you want to see in the statistics grid.
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Figure 3.2.9: Options for statistics

The “Graph” button in Figure 3.2.8 makes it possible to show Box-Whisker plots and Frequency distributions.
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Figure 3.2.10: Box-Whisker plots
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Figure 3.2.11: frequency histogram of the data
The “Outlier” button in Figure 3.2.8 will save all detected outliers to an Excel spreadsheet, and the “Excel” button will save the statistics data shown in the grid to an Excel file. The “Print” button will send the statistics grid to the printer.
3.3 Menu items
Here is an overview of all the menu items of the ‘data viewer’ screen and a reference to the Sections where they are explained in more detail.

· Parameter: see Section 3.1
· MetaBase: see Section 3.4
· GDX-edit: see Section 3.5
· Select data: see Section 3.6
· Data: see Section 3.7 

· Calculate: see  Section 3.8
· Report (under construction): see Section 3.9
· HTML-output: see Section 3.10
· Browser

· Excel

· Word

· Excel saved as…

· Word saved as…

· HTML options

· Save as: see Section 3.11
· MS-Excel

· MS-Word

· Access

· SPSS

· ASCII

· CSV

· GDX file

· GAMS data file

· HTML file

· HTML options

· Graph: see Section 3.12
· GIS: see Section 3.13
· Print: see Section 3.14
· Reset: see Section 3.15
· Swap: see Section 3.16
· Multidimensional: see Section 3.17
· Select elements: see Section 3.18
· Options: see Section 3.19
· Save: see Section 3.20
· Close: see Section 3.20
3.4 MetaBase
MetaBase is our universal approach to store and make available data and meta-information from different data sources (indeed using GDX data files and GREF meta-information files). A very important role in MetaBase is taken up by the classifications. Not only can you see which elements belong to a classification, also the relationship between classifications is available. Since the concordance between classifications is specified in the MetaBase database we can use it in the Data Explorer to convert parameter data into a new parameter with other classifications. When you click on the MetaBase menu item, the sets that are used in the selected parameter/variable are used to automatically check which classifications in the MetaBase database are defined to have a relationship with the sets of the parameter. In Figure 3.4.1 we see that from the four sets in the current parameter only the set “geo” has concordances with other classifications e.g. a “HARM” classification. If you click on any set in the set relationship tree of the window, the elements of that classification/set is shown in the grid. For all sets it is possible to create a new parameter where the elements of the set are aggregated into a “Total”. When you click on a classification/set the element names and descriptions are shown in a grid. Just check in the tree which classifications/sets you want to use in the new parameter, then press the “Show” button. When this button is pressed a small GAMS program is created and executed to  create the new parameter. When GAMS has run successfully the new parameter is shown in a new Data Explorer. Press the “OK” button to close the MetaBase window and go back to the ‘data viewer’ window. 
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Figure 3.4.1: the MetaBase window
3.5 GDX-edit
The Data Explorer is the only piece of software that allows you to create and edit GDX files without using GAMS. When you click on the GDX-edit menu item a window like Figure 3.5.1 is activated. On the left hand side of the window you will see two trees. The first one shows a list of parameters and variables and when you click on one of them all sets that are used within the parameter/variable are shown. The second tree (left  bottom), shows a list of all sets and subsets (a subset is a set that only uses elements of the parent set). There are three special GAMS related sets: “Dim” is the GAMS universal set and is used when there is no meta-information on the set that is used, “GAMS variable” is the set that is used for variables and equations, and “Scalar” is used to indicate that the parameter is a constant (in GAMS this is called  a scalar).
When you click on an existing parameter/variable the right hand side of the window show you all the meta-information that is available for a parameter/variable (see Figure 3.5.1). Note that “Dimension”, “Format”, “Userlevel”, “Recode”, “Bounds”, “Nonedit”, and “Info” are all meta-information that isn’t stored in a GDX file but in the GREF file. When you click on one of them an editor is opened (see Figure 3.5.2 for the “Format” edit box). Just edit/change and press the “Save” button (or the “Abort” if you do not want to save the changes).
Having parameters with Universal sets (“Dim”) isn’t informative. With the Data Explorer you can change the Universal set into one of the available sets. Click in “Used sets” on a Universal set and a window like Figure 3.5.3 will appear. Just click on the set you like to interchange with the Universal set and press the “Replace” button.
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Figure 3.5.1: GDX-edit for a parameter/variable
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Figure 3.5.2: Editing meta-information
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Figure 3.5.3: replacing universal sets

When you click on a set the information of the set is shown on the right hand side of the window (see Figure 3.5.4). When you click on a subset, all the elements of the parent set are shown and only the elements of the set are checked. You can easily add existing elements to the subset (by checking them), or you type in a new element name and description and press the “Save” button. The “# Columns”  spin edit makes it easy to show the elements in more then one column (and hence more elements are shown in the current window).
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Figure 3.5.4: GDX-edit for sets
When you click on the “New parameter” button a window like Figure 3.5.5 is activated. Just type the name of the GAMS parameter and add a description. When you want a variable instead of a parameter, check the “Variable/Equation” checkbox. You can add or change the meta-information as explained earlier. You can add a set to the parameter by double clicking with the left mouse on the correct set in the “Add set” list. In the “Used sets” list you see a list of selected/used sets. You can change the ordering of the sets, by clicking on one of them and use the up- and down-errors to change ordering. When you want to delete a set select it and press the “Delete” button. The “Cancel” button will not save the new parameter and go back to the  GDX-edit window. The “Save” button will save the new parameter/variable definition and go back to the GDX-edit window. The “OK” will go back to the data viewer window.
When you press the “New set” button a window like Figure 3.5.6 wil be activated. It is easy to add elements to the the new set. When you first click on a set in any of the two trees on the left hand side of the GDX-edit window, you can then press the “New subset” button and create a subset (see Figure 3.5.7).
Note that adding new elements to a Universal set is not allowed. When you are in the data viewer window and you have switched [image: image36.png]Edit: on



 to edit, you can click with the right mouse on the grid and select the “Add element to set” popup option. In the window as shown in Figure 3.5.8 you can add an element to any set (so also to a Universal sets). After editing/adding new data you can save the data and the new elements are available next time. Please do not forget that the “Hide empty rows/columns” check boxes will prevent the new elements from being displayed in the grid.
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Figure 3.5.5: new parameter
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Figure 3.5.6: new set
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Figure 3.5.7: new subset
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Figure 3.5.8: adding an element to a set 

3.6 Select data
To be able to quickly browse through the data of a parameter, the data is taken from the data file and stored into memory. In memory it takes much more space than in a data file (to gain speed while browsing, filtering etc.), and when your parameter is large it could even not fit into your available memory. When this happens, or when you press the “Select data” menu item the “Select data” window is opened (see Figure 3.6.1). An alternative is the Data Selector (see Chapter 4).
You can either start the “GAMSide” editor (GAMS own editor) and view the GDX file in this editor (this editor uses a different technique and can display large parameters quickly), or make a selection of elements from all the sets and then press the “Show” or “Save” button to view the reduced dataset in this Data Explorer. Select a set and check/uncheck which elements you want to view, when a set contains subsets, these subsets are also shown in a tree (as in Figure 3.6.1) and you can (un)select elements from a subset by (un)checking the subset. If the number of selected elements fits into memory the “Show” button will be enabled. If the number of selected elements is still too large the Show button is disabled. Just to help you see how much elements you need to uncheck/or can check a string is displayed after the Set selection combo box, e.g. the string: 14:21 max.16 means that the set has 21 elements and that currently 14 of them are checked and that the maximum of elements you can check (and can still be viewed in the Data Explorer) is 16.

You can use this window to take a selection out of the possible parameter. A filter like this will use less memory and browsing through it is faster. You can also select elements using the “Select elements” menu item, but this option will not reduce the amount of memory needed and hence only works if you have enough memory.

The “#cols” edit box makes it possible to display the elements in more than one column (and hence see more elements in the current window, without the need to scroll the list). When clicking with the right mouse on the element check boxes you will get a popup menu which can be used to select or unselect groups of elements.
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Figure 3.6.1: apply a filter to the data
3.7 Data

Instead of editing values of a parameter all by hand you can use this option (GSE version only) to import the content of the parameter from a GAMS ASCII file or a GDX file. Note that all previous values of the parameter are deleted and hence this option isn’t suitable for only loading updated values. You can use the GDX tools of GAMS or our GDXmerge tool (see Section 3.22) to change the contents of a GDX file.
3.8 Calculate
GAMS is not only a nice language for formulating optimization models, it is also extremely powerful for doing aggregations and calculations (things most people would do in an Excel spreadsheet). Knowing this, it is logical that it should be possible in the Data Explorer to create a small GAMS program, run it and view the results. This is done when clicking the “Calculate” menu item. When clicking this item a window like Figure 3.8.1 is activated. On the left hand side of the window you will find a list of parameters, variables and sets. Just check the parameters, variables, and sets you want to use (i.e. when selecting a parameter/variable, the sets and subsets that are used within them are automatically selected). In the “Declaration”  edit box you see the GAMS declarations of the parameters, variables and sets you have selected (before running GAMS, the Data Explorer will make correct GAMS code of your selected items). You now can start typing your own GAMS code in the “Calculation code” edit box. All the inputs and outputs of the GAMS program will be saved in a GDX file specified by the “GDX output file”. Since the GAMS code you type could be useful in future, you can save the contents of the “Calculation code” edit box by pressing the “Save” button. Pressing the “Load” button will allow you to load a piece of GAMS code into the “Calculation code” edit box. The “Tuples” button will open a Tuples window that allows you to create multidimensional sets. “Tuples” and their use are explained in Section 3.21. The “GDX save” button will save all your selected sets, parameters and variables to a new GDX file (this means you can easily make a selection of things available in the current data file). The “GDXmerge” button will start the GDXmerge software (see Section 3.22). The “Abort button” will close the Calculate window and return to the data viewer window. The “Run” button will run GAMS. If there is a GAMS error it is shown in a GAMS output box and you can go to the GAMS code and correct the error. If GAMS returns no error, a new Data Explorer is opened with the GDX data file specified in “GDX output file”. Note that the GAMS code that is used is created in a file called “GSEcalculations.gms” and is stored in the same directory as your data file. 
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Figure 3.8.1: the calculate window
3.9 Report

This window is under construction and hence not enabled in the current version.  The Report window should make it possible to automatically create certain reports containing tables and graphs from the data file.  If you have any wishes concerning reports please send us a mail. See also Chapter 10.
3.10 HTML output

HTML output can be used as input in many software packages. Word, Excel, and Access are good examples. When you want to save and open the data as shown in the data viewer window, creating HTML output is the preferred action (see also Section 3.11 where one can save the data in different formats). You can layout the output of the HTML by certain predefined templates (and you can even create your own). When pressing the HTML-output menu item a popup menu as in Figure 3.10.1 is shown. The “Browser” option will show you the data grid in your default web browser. “Excel” will open the HTML file in Excel and “Word” will open the HTML file in Word. The HTML output is, by default, written to the file _GSE_.HTML and is saved in your “Temp” directory. If you want to keep the data, you have to rename the file. Hence the options “Excel saved as…” and “Word saved as..”. In these two options you specify the name of the HTML file and the Data Explorer will save the HTML file and start Excel/Word.
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Figure 3.10.1: HTML output

As already mentioned, the HTML files contain layout options. Press the “HTML options” menu item to change the layout and other options.
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Figure 3.10.2: HTML options

You can define your own templates as seen in Chapter 9: HTML output styles. The style will set all the colors used in a table and with the “Show gridline” option the table is shown with a box around each cell in the table. The “Odd row coloring” option will alternate the color used in the odd and even lines (often making the table better readable). The last two options are useful for MetaBase users, i.e. sometimes you display the GAMS name as well as the description. When creating HTML it would be nice if  name and description would become two separate columns. This is done by the “Split ID – Description” option. The edit box on the right hand side specifies the separator that has been used between the two text fields. 
3.11 Save as

By pressing the “Save as” menu item, a popup menu as in Figure 3.11.1 gives you the possibility to save the current data grid to a file. You will be prompted to specify a filename and then the contents of the grid is saved to that file. The “HTML file”, and “HTML options” options are different from the HTML generated when pressing the “HTML Output” menu item.
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Figure 3.11.1: save as

3.12 Graph

Making tables as is possible in the data viewer window of the Data Explorer and Data Selector is essential for research. Simple tables, but also complex multidimensional tables (see Section 3.17), the possibility to apply filters (see Section 3.6 and Section 3.18), the possibility to reduce output (empty rows/columns), and show statistics (see Section 3.19) make it possible to view data in a way that is needed for  the research questions at hand. Often tables are not the only way to look at data and draw conclusions. Graphs and GIS plots can be very useful in looking at data. The Data Explorer has a build in Graph tool and the separate GIS software makes it possible to view data in GIS plots. When pressing the “Graph” menu item a window like Figure 3.12.1 is activated. Indeed you could save your grid to an Excel file, start Excel and make a graph in Excel, but you will soon discover that the graph tool in the Data Explorer has much more options and is much faster to use.
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Figure 3.12.1: creating graphs
By default the index/set that is used for the rows is used for the X-axis and the index/set that is used for the columns is used for the Series. Just check which elements you want to use in the graph (use the “Select all”  button to select all elements, or the “Unselect” button to unselect all elements). Note that the descriptions of the elements can be long and that could interfere with the graph. The “Truncate width” can be used to truncate the string when it is too long. As a starter you can decide to display the graph as a line graph or a bar graph (in the options of the graph you can select many other types of graphs). When you press the “Graph” button the  graph is created and shown in a separate graph window (see Figure 3.12.2). The “OK” button will close the Graph window and return to the data viewer window. The “Swap” button can be used to swap the elements that are used for the X-axis and the Series. As with HTML output files in this program, it is possible to use predefined templates for the graphs. The “Load” button will show you the available templates (called .tee files) and show you the looks of the template. You can then select in the “Template” combo box which template you want to use. To create your own .tee template you need to open the TeeChartOffice program and create and save your own template. 
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Figure 3.12.2: the chart window

In the Graph window there are 4 tab sheets: Graph, Statistics, Correlation, and Regression. The Graph tab sheet show the graph of the selected series (see Figure 3.12.2). In the chart window it is easy to change the “Chart options” (see Figure 3.12.3) and save the graph to the clipboard, a BMP graphic, or an enhanced Metafile. Since the Metafile is scalable (vector oriented) this is the best options (e.g. Word can handle this format). Printing the graph is done by pressing the “Print” menu item. Press the “Close” menu item to close the chart window and return to the Graph window. Don’t be scared by the many options that are available under the “Chart options” menu item.  The Chart options window is well structured with tab pages and just playing with the options will give you an idea of the possibilities. Once you found your favorite settings, you could open the TeeChartOffice program and create your own template.
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Figure 3.12.3: chart options

When you press the Statistics tab sheet a window like Figure 3.12.4 is shown. Here you see basic statistics of each series that is displayed in the graph of the Graph tab sheet.
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Figure 3.12.4: Statistics tab sheet

In the Correlation tab sheet the correlation between the series is shown (Figure 3.12.5). When you click on any of the correlation, a graph is shown and the regression results (correlation between the two series) are presented in a table. The Regression tab sheet makes it possible to do simple linear regression between any two series and look at the results (see Figure 3.12.6). Just select from the x-axis and y-axis combo-boxes which series you want to use and from the radio- buttons you can check if you want to use the parameter in a linear way, logarithmic or any polynomial form. Note that you can do only simple linear regression, for multi-dimensional regression one should export the data to a real statistical package (like SPSS, Stata, or better R http://www.r-project.org/). When you have selected the regression line you want, the regression results are presented in a table and for the y variable all missing elements are estimated (in the example below we see that the year 2001 is estimated by the value 160,450.61). You can now press the “Add missing” button and all estimated missing values of the y series are added to the graph (in the Graph tab sheet). The “Add line” button will add a line series for all estimated y values. The “Show series” button will show a grid with all y values, estimated y-values, and the error between real- and estimated-value. Use the “Print” button to print the table. The “Save CSV” will save the table into a comma separated file.
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Figure 3.12.5: Correlation between series
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Figure 3.12.6: Regression tab sheet
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Figure 3.12.7: Show series
3.13 GIS

When you press the “GIS” menu item a panel as shown in Figure 3.13.1 is activated. First you have to select which map you want to use. The available and shown maps are stored in the MAPS.MDB database. In the example below we have selected the “NUTS level 2(GEO)” map. In our stand alone GIS program (the only GIS tools that will read GDX directly) you can select colors, legend settings and much more and save this to a .GIS file (a kind of INI file). You can load this file as a template for the map you want to create (“GIS template”). With the Edit button you can edit the selected template and the “Use template” checkbox will use/not use the template. 
The second step is to specify whether the rows or columns indicate the index that uniquely links the data to the map (Region indicator). Then press the “Make” button and the GIS software is started.
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Figure 3.13.1: selecting the map
The GIS viewer shows the map that is selected in Figure 3.13.2. In the example the “NUTS level 2 (GEO)” map is shown. Only the shape of the region is displayed with the default background color.
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Figure 3.13.2 Opening window of the GIS viewer
Subsequently the content of the map (i.e. strata or class breaks) should be defined based on the available information. After pressing the [image: image55.png]


 button (or the “Class breaks” menu item), the dialog box as displayed in Figure 3.13.3 is shown.
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Figure 3.13.3 Dialog box to define map

The elements of the dialog box are:

Class field
The name of the variable to be displayed in the map has to be selected from a list of available variables.

Start and End Color
The regions with lowest value will get the start color in the map, the regions with highest value the end color. The colors can be selected and changed according to own preferences.

Color template
Here you can select or make a predefined list of colors that will be used for the strata.

Defining classes

Automatic
Automatic only requires the definition of the number of groups (H). In case of automatic group definition, the set of elements are ordered according to the class field variable and divided in H groups of equal size.

User classes
User classes gives a high degree of flexibility to define classes (see Figure 3.13.4). The user-defined classes also allow the user to exactly determine the thresholds of the classes. This is a little bit more labor intensive but provides the highest degree of control.

Unique values
Each unique value is represented by a different group.
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Figure 3.13.4 Defining User classes

User classes provide the option to manually manipulate the groups. The groups can be defined from scratch, or initial groups can be automatically generated and subsequently changed according to the preferences of the user. To generate these initial groups automatically, two options are available:

Uniform
The first way is to define the number of groups/classes and subsequently automatically generate the groups. In case Uniform is selected, the range between the lowest and highest value is divided into equal ranges. Each range becomes one group. With skewed distributions this has the disadvantage that most of the observations will be in one of the groups.

Number
The option Number is similar to the Automatic generation of groups, with the important difference that the group definitions can be changed. The set of elements are ordered according to the class field variable and divided in N groups of equal size.

The automatically generated initial group definitions can be changed. Defining or changing groups is difficult without a vague understanding of the values of a variable. The plot option assists in exploring the range of values that occur in the dataset. The dispersion of values as shown in the plot (see for example Figure 3.13.5) assists the user to define the groups.
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Figure 3.13.5 Plot to inspect distribution of average number of cows on dairy farms

When the variable to be displayed in the map has been selected and the groups have been defined the map can be displayed by pressing the [image: image59.png]v apply



 button. Figure 3.13.6 shows an example of a map. In this map the average age of dairy farmers in each municipality is displayed. The darker the color, the higher the average age of the farmer.
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Figure 3.13.6 Average age of dairy farmers

Once you have selected the class breaks for a certain variable and you want to apply the same class breaks over another variable (e.g. when the variables indicate a certain value over time), you can use the “Use current strata on” combo box in the GIS main window (lower left corner of Figure 3.13.2). You know can easily browse through the variables using the same class breaks and see changes over time…
For research purposes it's often interesting to inspect additional information. Pressing the [image: image61.png]


 button in the button bar will display additional information for each region in the map by selecting the shape representing that region. Figure 3.13.7 shows all available information for the municipality Zuidhorn. The number of specialized dairy farms is 160 (count_REGION), the average age of dairy farmers is just above 51 (avg_AGE) and the average number of cows on specialized dairy farms is 62 (avg_COWS).
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Figure 3.13.7 Shape information

Additional functionality can be assessed by pressing the right mouse button (see Figure 3.13.8).
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Figure 3.13.8 Right click to get additional functionality

Available options after right clicking in the map area are:

Show shape data
Displays additional information of the selected region as displayed in Figure 3.13.7.
Hide shape

Hides selected shapes. This option provides the opportunity to hide individual regions or parts of the map.

Color shape

Gives the opportunity to change the color of one or more selected regions.

Canvas color
To change the color of the background canvas

Copy to clipboard
Provides the opportunity to copy the map, including the legend, to the clipboard. This option makes it very easy to include a map in a report. The same functionality can be assessed by pressing the [image: image64.png]


 button in the button bar.

Save as file

Provides the opportunity to save the map including the legend into a file. The same functionality can be assessed by pressing the [image: image65.png]


 button in the button bar. The map can be saved as a bitmap, jpg or as an enhanced metafile. A metafile (.emf) is probably the best way to save a map, because this picture is scalable.

Hide legend

Hides the legend.

Map below legend/data 
Changes the position of the map

Available options after right clicking in the legend area are:

Delete selected map
Deletes the selected map

Delete all maps
Deletes all maps that are open

Default map color
Changes the default map color

Edit name

Changes the name of the selected layer. This name also affects the information displayed in the legend.

Map below legend/data
Changes the position of the map
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Figure 3.13.9 Example of average number of cows on dairy farms

Please read the GIS manual if you want to know more details on the functionality of the software. The GIS software can also be used outside the Data Explorer and is hence a useful tool for many  researchers. It is also the only GIS viewer in the world that will read data from GDX files and display it in GIS maps.
3.14 Print

The table you have created in the data viewer window can be printed. This is done by pressing the “Print” menu item. When you press this item a window like Figure 3.14.1 is activated. Previewing the output before printing and changing print options can all be done in this window. Remember that the output is a result of the printer choice (use the 

 icon to choose a printer and the default printer settings) and the options of the data grid (choose the 

 icon to change the grid printer options, these changes are stored in the INI file). You can send the output to the printer by pressing the 

 icon. You can walk through the pages by clicking on one of the following two icons: 

. 
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Figure 3.14.1: printing a table

3.15 Reset

This menu option will reset the row and column selections.

3.16 Swap

This menu option will change the indices/sets that are used for the rows and columns.

3.17 Multidimensional

Above we have seen examples how to use the Data Explorer and select an index/set for the row or column contents. Often we have parameters with three or more indices/sets. This means that we sometimes like to add an extra index/set on the row or column of the grid. This is possible with the “Multidimensional” menu item. When pressing this option a window as shown in Figure 3.17.1 is activated. In the “Available indices” box you will find the indices/sets that aren't used in a row or column. The “Rows” and “Columns” boxes show the currently selected row/column indices/sets. By selecting one or more (multi select is done by keeping the Ctrl key pressed when clicking with the left mouse) available indices and pressing the “Add to row” (or “Add to column”) button the selected indices/sets become available in the “Rows” (“Columns”) box. The windows drag and drop option will also work. To the right of the “Rows” (“Columns”) box you see some buttons. The “Delete” button: the currently selected items in the “Rows” box are deleted from the “Rows” box and become visible in the “Available indices” box. The “Delete all” button: all items in the “Rows” box are deleted and become visible in the “Available indices” box. The order of the items in the “Rows” box is used to display the rows in the grid. Sometimes you want to change the order of the indices/sets and hence the display order in the grid. By selecting one or more items in the “Rows” box and pressing the  [image: image72.png]


arrow you will move the selected items one position up. The  [image: image73.png]


arrow will move the selected items one position down. The four buttons are also available for the “Columns” box.
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Figure 3.17.1: Multidimensional window

There are two display options available for the multidimensional grid (see also Section 3.19):

“Compress row/column labels”: When using the viewer window this option will compare the fixed cell with the previous one and will remove that part of the string that is similar to the previous one. This option is useful to limit the amount of text descriptions shown in a table (see also Figure 3.17.2).

“Use color for row/column elements”: The row or column description can consist of multiple elements of the selected sets. To distinguish between which element belongs to which set, this option will use a different color (see Options) for each set that is displayed in the viewer. Hence, elements with the same color belong to the same set (see also Figure 3.17.2).

The “Abort” button will close this window and perform a “Reset”. The “OK” button will accept the row/column settings and draw the grid.
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Figure 3.17.2: Multidimensional view of data
3.18 Select elements

When you have specified the rows and/or columns, all cells (or all cells containing data) are shown. Sometimes this is just too much. By clicking on the “Select elements” menu item a window as shown in Figure 3.18.1 will be activated. You now can select which row/column elements you want to see. The combo box is used to change between rows and columns. The “Select All” button will check all items; the “Unselect all” button will uncheck all items. Click the elements you want to (un)select and pressing the “OK” button will present the result. When the row or column set contains subsets, the subsets are displayed at the bottom of the screen. By selecting/unselecting a subset, all elements belonging to that subset are selected/unselected (see Figure 3.18.2).  Making subsets is very easy in GAMS and the set/subset information is stored in the GREF file. By defining appropriate subsets you can influence the display of the parameters. Since having the correct subsets, means that you can easily select which elements you want to view (and hence which kind of report you want). It is possible to define your own subset (see Section 3.20). You are asked to specify a name for the new subset. After the creation of this subset (indeed in the GREF file) you can use this subset in any parameter that uses the set from which you created your subset.
When you right click in the select elements checkboxes a menu like Figure 3.18.3 appears. Here you can select and deselect all elements, or the ones you have selected. Also you can copy a list of the selected elements (names) to the clipboard. This can be useful for construction a Data Explorer automation file .DE file (See Chapter 10).
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Figure 3.18.1: select elements window
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Figure 3.18.2: showing subsets
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Figure 3.18.3: popup menu in the select elements window

3.19 Options

When pressing the “Options” menu item a window as shown in Figure 3.19.1 is activated. The Data Explorer has a lot of options that can be changed in this window. There are eight categories: Switches, Colors, Style, Row/Column width, Display format, Display scaling factor, Start GDX file, and Statistical interval for rows.
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Figure 3.19.1: Options window
With the button “Menu Items” you can switch the order of the menu items (making the items you use a lot easily accessible).

Switches: All of these switches can be found in the INI file and many of these options are also elsewhere in the viewer  available.

Hide empty rows/Hide empty columns
The settings are used to indicate if empty rows and empty columns are deleted/hidden.

Treat zeros as blanks
This option will display a zero value as a blank.

Show short names
In the viewer the descriptions of the Sets, Elements and Parameters are used. This switch will show the original GAMS/short names.

Sort rows/Sort columns
These settings indicate if rows or columns are sorted on their fixed row/column.

Compress row/column labels

When using the viewer this option will compare the fixed cell with the previous one and will remove that part of the string that is similar to the previous one. This option is useful to limit the amount of text descriptions shown in a table (see Figure 3.18.2).

Use color for row/column elements
The row or column description can consist of multiple elements of the selected sets. To distinguish between which element belongs to which set, this option will use a different color (see Options) for each set that is displayed in the viewer. Hence, elements with the same color belong to the same set (see Figure 3.18.2).
Gridlines
Switch to specify if gridlines are shown in the data grid of the viewer.

Gridlines fixed cells
Switch to specify if gridlines are shown in the data grid of the viewer for the fixed row/column. 

Load user (sub)sets

When this option is checked, the Data Explorer will look in the Data Explorer database if a set used in the data file has user defined subsets (see Figure 3.2.4).

Color elements with data

As explained in Section 3.2. and Figure 3.2.2 the Data Explorer checks when you select a new element for the data grid, if the element will result in an empty grid or not (the color blue indicates there is data and the color red results in an empty grid). This toggle will switch on/off this functionality and hence switch on/off the checking of the elements.

Equal width for all columns
By default the column widths are calculated to neatly fit its description/values. This often results in columns of unequal widths. This option will force all columns to the same width (i.e. the maximum width of all columns).

Use bands in grid
When switched on, the grid of the viewer will display the odd and even rows in different colors. With the two buttons Primary band color and Secondary band color you can select/change the color of the odd and even rows.
Data translation file

This reads a list of translations and uses them in the data. This option was introduced for web-GSE to be able to have one data file and offering different languages.  The list is an ASCII file with on every line, the element/parameter/set GAMS name and then its description in the new language.

Show row statistics, Show column statistics
When you have checked the “Show statistics” checkbox the data grid in the viewer window will show an additional row/column with statistical information. When you right click on the data grid you can select which statistical information you want to view (i.e. Total, Mean, or Standard Deviation, see Figure 3.19.2).
Select elements

When this option is checked and when you have selected a parameter or variable, the data isn’t directly read from the GDX file, but instead of this the Data Selection window is shown (see Section 3.6).

Elements per Set in GDX file

When a parameter or variable contains sets with a lot of elements two things will happen with the Data Explorer: First the amount of memory needed will increase and you can reach the limit of available memory or the 2 Gbytes limit of MS-Windows. Secondly loading the data will become time consuming. Instead of reading all the data you could limit the amount of elements that are used in a set, and hence only partially load the data. This will work fine when you only want to look at the data and see if it is correct.
No data use children

Show Classification tree

These two switches are used in the Data Selector. When an element of the set that is used for the rows doesn’t have a value (empty), the values of the elements that are children of the element  are added (the Data Selector uses the Classification tree of a set). Estimated/added values are shown underlined in the data grid. This is done when the “No data use children” option is checked. Also the Data Selector will show the classification tree in the data grid when the “Show classification tree” is checked.
Colors: Select in the first combo box which item you want to change its color. After selecting the item the second combo box will show the current color and you can select any of the available colors in this combo box.

Style: Select in the combo box which item you want to change its font style. After selecting the item the four checkboxes will show the current style. When you want to change the style, just check/uncheck one of the four style options.
Row/Column width: In the Fixed row width box you can specify the maximum width of the fixed row. The Fixed column width specifies the maximum width of the fixed columns. A value of zero in one of the two widths means: size to fit current selections (default).
Display format: Normally the GREF file knows how the data is displayed. You can change the display by typing the format string (see also Chapter 8).
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Figure 3.19.2: showing row statistics

Display scaling factor:

You can multiply all values of the data grid by a scaling factor. This can be useful if you want to change the Dimension of the data, e.g. when you know that all data is in “1000 Euros” you could set the scaling factor to 0.001 and hence change the Dimension to “millions of Euros”.

Start GDX file:

Here you can uncheck the behavior that the Data Explorer always opens the last parameter of the file when it starts.
Statistical interval for rows:

If you have a lot of data it becomes of interest to show outliers/values that differ from the rest. When you have checked the “Show row statistics” checkbox and you check the “ShowL” box in the “Statistical intervals for rows”, the mean and standard deviation is calculated for each row. Values that are below or above a “t-interval*Standard deviation” of the mean are show in a red background color (see Figure 3.19.3) and hence signaling an outlier. 
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Figure 3.19.3: showing statistical outliers

Color changes in row:
Showing outliers is one way of detecting strange values in your series. Another potential way of looking at your data is by calculation the percentage change between two observations and add a color to the change value, e.g. you could define 4 groups of percentage changes: below -20%, between -20% and 0%, between 0% and 20%, more than 20%, when you add a color to each of these intervals you will get a grid like Figure 3.19.4. You can show these colors by right clicking on your data grid and select the “Show color changes” option. The number of intervals, their lower and upper bound and the color can all be specified when you press the “Create interval and colors” button in the Options window (See Figure 3.19.5). Just select the number of intervals you want to have, then specify the lower and upper bounds. When you double click on the color cell, a color picker will be shown and you can select the color you want. All settings are stored in the INI file and are available the next time when you start the Data Explorer. By default the % difference is calculated between two subsequent observations, by changing the radio button in the options file to “First observation” the % difference is calculated compared to the first column (i.e. often the first scenario).
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Figure 3.19.4: Using color to indicate % change between observations
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Figure 3.19.5: creating color intervals for percentage change between observations
3.20 Save and Close

When you have changed the content of a parameter, you can press the “Save” button to store the data into the GDX file. If you do not save the changes, the Data Explorer will ask you if you want to save the changes. Press the “Close” button to close the data viewer window and return to the main window of the Data Explorer. When the Data Explorer is started with starting parameters (see Chapter 5), pressing the “Close” button will close and exit the Data Explorer. 

3.21 Tuples
GAMS is extremely powerful for data calculations and aggregations. Since a GDX binary data file is easily created and loaded into GAMS, it seems natural that when you have a data file in the Data Explorer you can make a small piece of GAMS code and run it (see Section 3.8). For calculations in GAMS it is useful to have multidimensional sets, i.e. a set composed of other sets. Such a multidiDDmensional set is also called a tuple. Often in GAMS the conditionals required in a calculation or model are complex and are used in a repetitive manner.  It is sometimes simpler to establish a tuple that encapsulates the conditionals and only uses that tuple instead of the complex set of conditionals. 
Multidimensional sets are often used to specify the relationship between two or more sets, e.g. you could have a tuple that specifies which “Farm” belongs to which “Nuts 2” region, and having this tuple calculating “Nuts 2” aggregates in GAMS become very easy. Instead of defining the tuple by hand it can be constructed from the data you have. The tuples window (see Figure 3.21.1) will help you in constructing multidimensional sets. Because a tuple is very helpful and you often have a dataset that is updated (e.g. once a year), storing the code to create tuples for future use is essential (the “Tuple creation file”). In Figure 3.21.1 you see an example of a tuple file: we take the P_6 parameter from the GDX file (MeitellingAllFarms.gdx) and in this parameter we look which “FarmNumber” in which “Year” belongs to which “Province”, i.e. the values of P_6 are integers from 1 to 12, indicating the 12 Provinces in the Netherlands. We then create a new set “NorthNetherlands”, that will contain two elements: “Noord” and “Rest”. In the grid at the bottom of the window we see that provinces with the values 1,2, and 3 will be linked to the “Noord” element and all other provinces (4-12) will be linked to the “Rest” element. When we press the “Make” button a new output GDX file is created (noordnederland.gdx) and the tuple “FirmToNorth” is created and stored in this file. The tuple “FirmToNorth” explains which “FarmNumber” in which “Year” belongs to which “NorthNetherlands” element, and is of course the result of parsing the P_6 parameter. 
The “New” button will make it possible to create a new tuple file. All fields with a star (*) are compulsory. The “Close” button will close the tuple window and return to the data viewer window. The buttons on the lower part of the window are used to create new elements for the new set and to define how the values of your parameter are recoded into the newly to created tuple/multidimensional set. Just type the  “GAMS” name of the new element, specify its description and specify a lower- and an upper-bound of the values parameter that will generate the new tuple element. Just have a look at the several examples, available to create tuples. The “Order” button will order your declared items, the “Unique values” button will read the parameter and look which different values exists in the parameter.
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Figure 3.21.1: Tuples window

3.22 GDXmerge
The GDXmerge2 tool started as a replacement of the GDXmerge tool of GAMS and was created especially for the web version of GSE. The GAMS GDXmerge doesn’t really merge two GDX files, but when a parameter is defined in both GDX files, the parameter will get an additional set (with as elements the 2 file names). A real merging, according to us, would mean that you take the values of the first GDX file and add the values of the second GDX files, this means adding new values and overwriting some values of the first file. The first tab sheet “Merging data” of the GDXmerge2 tools makes this possible. Select your GDX files and specify the new output file (you can press the view buttons on the right hand side and start the Data Explorer with a file to inspect the contents of the GDX file).  Then specify which options you want: “Delete GDX file 1”, “Delete GDX file 2”, merge the two files into the “Output file” and then delete the old GDX file 1 and rename the “Output file” to “GDX file 1” (i.e. checking “Move output to GDX 1”), compressing the GDX “Output file”, and you can also perform the same merging as with GDXmerge of GAMS. When the “Append without checking” option is checked the data isn’t checked when written to a GDX file (i.e. GDX errors are ignored). The “GDX info” button will start the GDXinfo tool (see above) and the “Merge button will perform the merging of the files. Whenever you select a GDX file the version of the GDX is shown between the “GDX info” and the “Help” buttons.
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The second tab “Advanced merging” will show the contents of the two specified GDX files (from the “Merging data” tab sheet). You now can select which of the parameters of which GDX file should  be written to the new GDX file. Hence it is possible to select only a few parameters. Some people do not specify a “GDX file 2”, but only a “GDX file 1”, then go to the “Advanced merging” and select some of the parameters they want in a new GDX file.
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The third tab “Convert” makes it possible to select a GDX file and convert it into another GDX version (as in the GDXinfo tool).
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In the “GDXdiff” tab, you can specify two GDX files and start the GDXdiff tool from GAMS and write the results to the “Difference file”. GDXdiff will create a GDX file where one can inspect the differences between two GDX files (see the GAMS documentation).  
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In the “ASCII” tab you can convert any character separated file into a GDX file. This tab was added for ASCII files that contain more than 256 columns (i.e. a limit to Access 2003 and Excel 2003). Just select the delimiter, then the file containing the ASCII data and GDXmerge2 will scan the file and display the first line of the file (i.e. the column names). In the “Use for GDX” check box you can check which of the columns you want to add to the new GDX file. In the “Primary columns” check box you specify which of the columns contain primary keys (classifications). Specify the GAMS name of the new parameter and enter its description and finally specify the GDX output file. When you want you can ignore zeros in your file by checking the “Skip zero values” check box. When ready press the “GDX” button and the new GDX file is created. Note that the ASCII tool in MetaBase has much more functionality (see Chapter 9).
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You can start the GDXmerge2 program with command line parameters to merge files:

                        GDXmerge2.exe par1 par2 par3 [/options]

par1

GDX file 1

par2

GDX file 2 (if not available use @)

par3

output file (optional default merged.gdx)

/run

do not show window but run the program with the command line parameters 

/delete1
delete GDX file 1 after merging

/nodelete1
do not delete GDX file 1 after merging

/delete2
delete GDX file 2 after merging

/nodelete2
do not delete GDX file 1 after merging

/asgams
perform a GDX merging as pdone by the GAMS GDXmerge tool

/move

move the output to GDX file 1

/nocheck
if there is a GDX error ignore it

/V7 /V6 /V5
save as version V7 V6 or VF5 GDX

/compress
create a compressed GDX file

/nocompress
create an uncompressed GDX file

/V7U /V7C /V6U /V6C /V5U
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4. Data Selector
The Data Selector is an extension of the Data Explorer. When the data you want to view becomes large, reading it into memory becomes slow or impossible. Often you do not want to see the complete data set, but you want to make a selection out of it and explore/save this selection. When starting the Data Selector a window like below will appear:
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In the “Select data” box you can select the GDX file you want to use. If the selected file has a GREF file with the same name this file is automatically loaded (if not you can specify a GREF file by clicking on the ”GREF file” file edit box). When the GDX file consists of one parameter this parameter is selected, otherwise you can select the parameter you want to view from the “Parameter” list box. Check the “Use MetaBase” checkbox when you load data from the MetaBase program, i.e. then sets/classifications are read from MetaBase and the Classification trees (not lists) are used in the Data Selector (and not taken from the GREF file). Instead of reading GDX files, you can also read SQLtoGAMS2 files (see the MetaBase manual, or the GDX tools manual). SQL2GAMS2 can connect to any database and read data from it to create GDX files. Hence the Data Selector is a browser for databases and other file formats as well (Dbase, Access, SQL-server, Oracle, Excel, CSV files).

We will first show an example of the window when we read at GDX file and select a parameter (Pa2animal). The following screen will show COMEXT data taken from MetaBase using SQL2GAMS2. Opening the data, you will see the parameter name and description you have selected, how many values the data contains and the percentage specifies how many cells of all combinations have a value. The four tabs in the Pa2animal window show that the parameter has four sets/indices (named animals, unit, geo and time). Clicking on a tab will show which elements are available in the set and which element you have currently selected to view. Note that elements that are bold have data, those not bold (see the COMEXT example) do not have data. The bottom of the main window shows some information on selected items and memory usage.  Also note that COMEXT uses a classification tree for the Product set.
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Just select from every tab (set) which elements you want to see and when ready press the “Show” button to start de Data Explorer window (Chapter 3) or press the “GDX” button to save your selection in a GDX file. Use the [image: image93.png]


 buttons to select/deselect all elements in a tab. You can also right click with your mouse and make a selection from the popup menu. Most of the options do not need an explanation.  The “Select menu” option will do the same as the “Select” main item in the main window. We will now explain the menu items in more detail. The “File” menu item will open the  “Select data file” box. With the “Options” menu item you can set certain options.
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The “Select” menu item will open a box (see above) where you easily can select elements from the current set.  The “Skin” menu lets you choose a skin/look of the windows. The “Language” menu item can be used to set the language for the application. The “Help” menu item will show some help, the ”About”  will show information about this program and the “Exit” menu item will close the program.
Data selection becomes very easy and when looking at a data table the tree of the sets are used (see next Figure). Even better, when a certain product doesn’t have a value (e.g. “Live bovine animals”), the values of its children are added. This can be seen by the underlined value (10.910).
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In the near future the functionality of the Data Selector will be extended and show more options for the classification trees. For instance creating user trees will be an option, as well as more complex rules when a parent doesn’t have data.  Now we just add the children, but as in SITA (our international trade system), we use time functions and more complex aggregation rules.

5. Starting parameters Data Explorer
You can also start the Data Explorer from the command line. Below is a list of the parameters which can be used.
Parameter 1 

data file

Parameter 2

the GAMS/GREF file to be used for the data file
/INIFILE=

specify the INI file for the Data Explorer
/PARFILE=

the parameter file (tree of available parameters)

/USERLEVEL=

specify the userlevel of the user (compared to those of the data file)

/GDX=


extra GDX files for scenario comparison (comma separated list)

/GEMPACK=

extra Gempack files for scenario comparison (comma separated list)

/GREF=


the GREF file to be used (also allowed as second parameter)

/START=

specify the parameter to start viewing

/ELEMENTS

“read Elements” is checked

/NOELEMENTS

“read Elements” is not checked

/REF
don’t create REF/GREF file but use current one when available (by default a new reference file is created when the GAMS file is newer than the REF file)

/SETS


“Show Sets” is checked

/NOSETS

“Show Sets” is not checked

/NORECODE

do not recode data, “Allow Recode” is not checked

/NODIMENSION 
do not calculate the dimensions

/SELECT


start the data selection window 
(select data: applying a filter to the data)

/LAST
specify that you want to start with the last viewed parameter of the data file

/NOLAST

specify that you do not start with the last parameter

/MULTI


allow multi instances of the Data Explorer
/SINGLE

allow single instance of the Data Explorer
/EDIT


allow GDX data file to be edited

/NOEDIT

don’t allow GDX data file to be edited

/GSEcode=

scenario code GSE web server, i.e. used with web-GSE
/GEMPACK=
specify a Gempack HAR file that will be converted into GDX and then viewed

/NOROWCOL

don’t start a parameter with its last selected sets/indices

/MAXELEMENTS=
specify the maximum number of elements per set that are loaded, i.e. you can partially load a parameter/variable, e.g. only the first 1000 cases, default is infinity

/SHOWGRAPH
start the Data Explorer automation file and create the specified graph

/SHOWTABLE
start the Data Explorer automation file and create the specified table

/SAVEROWSCOLS
save created  grids to the RowsCols.ini

/NOSAVEROWSCOLS
do not save created grids to the RowsCols.ini

When you start the program with one parameter e.g. demo.gdx the software will look if the file demo.GREF exists (and then loads the meta-information from this file). Also when no parameter file is specified and demo.par exist this parameter file is used. If you do not specify a file path for parameter 2, the path of parameter 1 is taken.
Examples:
dataexplorer.exe “c:\my documents\demo.gdx” test.GREF /parfile=demo.gpar /noedit

dataexplorer.exe “c:\my documents\scenario1.gdx” /gdx=”scenario2.gdx,scenario3.gdx” /noedit
dataexplorer.exe “m:\bdldata.gdx” /start=BDLdata /select
dataexplorer.exe “m:\gse\scenario” /GREF=8.GREF /gsecode=311 /parfile=8.gsepar /edit
6. Technical aspects of a GREF reference file.

A GREF file is an ASCII file and consists of the following sections:

1. Set, Parameter, Variable, Equation Declaration

2. Element declaration

3. Sets and Elements

4. GDX inputs

5. Setglobal

6. Dimension

7. Recoding

8. Bounds

9. NonEdit

10. Info

11. Format

12. UserLevel

13. GDX file references for every parameter/variable

A section always starts with

*!START

and ends with

!!END

The ordering of the 13 sections is fixed. If a section is empty it still has a

*!START

*!!END

statement. The first 3 sections are enough for getting the Data Explorer to show some meta-information. Sections 4-12 give additional information needed for special tools. For instance: sections 4 and 5 are used for the GSE Tag wizard, section 6 is used for MetaBase and the web-version of GSE will need sections 6-12. Section 13 is used for the Data Explorer and makes it possible to present data from multiple GDX files in the Data Explorer (needed for web-GSE). Since it is ASCII the GREF file can be opened by any editor and it is possible to change the contents of the file by hand.
Example of a GREF file for the GAMS transport model:
*!START Set, Parameter, Variable, Equation Declaration

0,0,1,"i","","canning plants"

1,0,1,"j","","markets"

2,1,1,"a","i","capacity of plant i in cases"

3,1,1,"b","j","demand at market j in cases"

4,1,1,"c","i,j","transport cost in thousands of dollars per case"

5,1,1,"d","i,j","distance in thousands of miles"

6,1,1,"f","","in dollars per case per thousand miles"

7,1,1,"FixedCosts","i,j","Fixed costs in thousands of dollars"

8,2,1,"x","i,j","shipment quantities in cases"

9,2,1,"z","","transportation costs in thousands of dollars"

10,3,1,"cost","","objective function"

11,3,1,"demand","j","demand at market j"

12,3,1,"supply","i","observe supply limit at plant i"

*!!END

*!START Element declaration

0,"seattle",""

1,"san-diego",""

2,"brussels",""

3,"new-york",""

4,"chicago",""

5,"topeka",""

*!!END

*!START Sets and Elements

0,0

0,1

0,2

1,3

1,4

1,5

*!!END

*!START GDX inputs

*!!END

*!START Setglobal

*!!END

*!START Dimension

*!!END

*!START Recoding

*!!END

*!START Bounds

*!!END

*!START NonEdit

*!!END

*!START Info

*!!END

*!START Format

*!!END

*!START UserLevel

*!!END

*!START GDX datafiles

*!!END
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7. Make your own parameter list
Additional parameter/variable orderings (see Section 3.1) can be defined by the user by creating an ASCII file containing the <%PARAMETERLIST%> tag (for tags see also the GSE manual). The definition of a PARAMETERLIST tag is:

<%PARAMETERLIST%>
<%LISTNAME The name of the ordering that is shown in the viewer%>
<%ITEMNAME name of grouping 1%>
parameter1
parameter2
...add more parameters/variables
<%ITEMNAME name of grouping 2%>
parameter1
parameter2
variable1
... add more parameters/variables
..add more ITEMNAME
<%/PARAMETERLIST%>
Example 1: adding the Equations of the Transport model to the Data Explorer
<%PARAMETERLIST%>
<%LISTNAME Equations%>
<%ITEMNAME Transport cost in thousands of dollars per case%>
c
f
d
<%ITEMNAME Total Cost%>
z
c
x
<%ITEMNAME Total supply%>
x
a
<%ITEMNAME Total demand
x
b
<%/PARAMETERLIST%>
When the ITEMNAME starts with a number, a tree of the items is built (note that an ITEMENAME does not need to contain a list of parameters but can be left empty).

Example 2: Agmemod tree

<%ITEMNAME 1 Historical data%>

   <%ITEMNAME 1.1 Agmemod data%>

   <%ITEMNAME 1.2 Reference data for SFP scheme%>

   <%ITEMNAME 1.3 Other sources%>

 <%ITEMNAME 2 Scenario data %>

    <%ITEMNAME 2.1 Common Agricultural Policy%>

       <%ITEMNAME 2.1.1 Production support%>

       <%ITEMNAME 2.1.2 Price support%>

       <%ITEMNAME 2.1.3 Premium support%>

       <%ITEMNAME 2.1.4 Single Farm Premiums%>

   <%ITEMNAME 2.2 National Policy%>

      <%ITEMNAME 2.2.1 Environment measures%>

      <%ITEMNAME 2.2.2 Animal disease measures%>

   <%ITEMNAME 2.3 Trade policy%>

   <%ITEMNAME 2.4 World market prices%>

   <%ITEMNAME 2.5 Macro economy%>

   <%ITEMNAME 2.6 Accession Policy%>

      <%ITEMNAME 2.6.1 Budget ceilings%>

      <%ITEMNAME 2.6.2 Phasing-in and top-up rates%>

      <%ITEMNAME 2.6.3 Modulation rates%>

      <%ITEMNAME 2.6.4 Coupling rates%>

      <%ITEMNAME 2.6.5 Multiplier effects%>

      <%ITEMNAME 2.6.6 Price convergence%>

 <%ITEMNAME 3 Output data%>

    <%ITEMNAME 3.1 Commodity market projections%>

    <%ITEMNAME 3.2 Agricultural income projections%>

    <%ITEMNAME 3.3 EU key prices%>

    <%ITEMNAME 3.4 Historical data and projections%>

    <%ITEMNAME 3.5 Scenario versus Baseline projections - percent changes%>

When you start the Data Explorer with the “/PARFILE=filename” parameter, the Data Explorer is opened with the parameter tree as declared in the filename file. When you do not specify the PARFILE and you open the Data Explorer in the parameter selection window (see Section 3.1) the Data Explorer will scan for files with the file extension .gsepar (in the directory of the data file). If these files exist, the contents of the file is parsed and is available as extra parameter selection options.
For web-GSE the parameter list functionality was extended with the possibility to invoke a “menu options” window (see Chapter 10). Instead of specifying the parameter in web-GSE you specify the command @GSEMENU (see example below). Web-GSE will load the correct menu file. When you specify e.g. @DramMenu instead of @GSEMENU the Data Explorer will try to load the DramMenu.mnu (located in the directory of the data file) as the menu file.
<%ITEMNAME 0 Menu selection%>

<%INFO%>

Start the menu windows for data selection.

<%ENDINFO%>

@GSEMENU
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8. Display format
The following format specifiers are supported in the format string:

	Specifier
	Represents

	0
	Digit place holder. If the value being formatted has a digit in the position where the '0' appears in the format string, then that digit is copied to the output string. Otherwise, a '0' is stored in that position in the output string.

	#
	Digit placeholder. If the value being formatted has a digit in the position where the '#' appears in the format string, then that digit is copied to the output string. Otherwise, nothing is stored in that position in the output string.

	.
	Decimal point. The first '.' character in the format string determines the location of the decimal separator in the formatted value; any additional '.' characters are ignored. The actual character used as a the decimal separator in the output string is determined by the Decimal Separator global variable. The default value of Decimal Separator is specified in the Number Format of the International section in the Windows Control Panel.

	,
	Thousand separator. If the format string contains one or more ',' characters, the output will have thousand separators inserted between each group of three digits to the left of the decimal point. The placement and number of ',' characters in the format string does not affect the output, except to indicate that thousand separators are wanted. The actual character used as a the thousand separator in the output is determined by the Thousand Separator global variable. The default value of Thousand Separator is specified in the Number Format of the International section in the Windows Control Panel.

	E+ 
	Scientific notation. If any of the strings 'E+', 'E-', 'e+', or 'e-' are contained in the format string, the number is formatted using scientific notation. A group of up to four '0' characters can immediately follow the 'E+', 'E-', 'e+', or 'e-' to determine the minimum number of digits in the exponent. The 'E+' and 'e+' formats cause a plus sign to be output for positive exponents and a minus sign to be output for negative exponents. The 'E-' and 'e-' formats output a sign character only for negative exponents.

	'xx'/"xx"
	Characters enclosed in single or double quotes are output as-is, and do not affect formatting.

	;
	Separates sections for positive, negative, and zero numbers in the format string.


 

The locations of the leftmost '0' before the decimal point in the format string and the rightmost '0' after the decimal point in the format string determine the range of digits that are always present in the output string.

 

The number being formatted is always rounded to as many decimal places as there are digit placeholders ('0' or '#') to the right of the decimal point. If the format string contains no decimal point, the value being formatted is rounded to the nearest whole number.

 

If the number being formatted has more digits to the left of the decimal separator than there are digit placeholders to the left of the '.' character in the format string, the extra digits are output before the first digit placeholder.

 

To allow different formats for positive, negative, and zero values, the format string can contain between one and three sections separated by semicolons.

 

One section: The format string applies to all values.

Two sections: The first section applies to positive values and zeros, and the second section applies to negative values.

Three sections: The first section applies to positive values, the second applies to negative values, and the third applies to zeros. 

 

If the section for negative values or the section for zero values is empty, that is if there is nothing between the semicolons that delimit the section, the section for positive values is used instead.

 

If the section for positive values is empty, or if the entire format string is empty, the value is formatted using general floating-point formatting with 15 significant digits. General floating-point formatting is also used if the value has more than 18 digits to the left of the decimal point and the format string does not specify scientific notation.

 

The following table shows some sample formats and the results produced when the formats are applied to different values:

	Format string-
	1234
	-1234
	0.5
	0

	 
	1234
	-1234
	0.5
	0

	0
	1234
	-1234
	1
	0

	0.00 
	1234.00
	-1234.00
	0.50
	0.00

	#.## 
	1234
	-1234
	.5
	 

	#,##0.00
	1,234.00
	-1,234.00
	0.50
	0.00

	#,##0.00;(#,##0.00)
	1,234.00
	(1,234.00)
	0.50
	0.00

	#,##0.00;;Zero 
	1,234.00
	-1,234.00
	0.50
	Zero

	0.000E+00 
	1.234E+03
	-1.234E+03
	5.000E-01
	0.000E+00

	#.###E-0 
	1.234E3
	-1.234E3
	5E-1
	0E0
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9. HTML output styles

The Data Explorer can easily generate HTML output and export this to MS-Word, MS-Excel, or your Browser. Traditional tables are dull and the Data Explorer offers you several ways to present your HTML output. By default you can choose between five color schemes:

· Black & White

· Classic

· Colorful

· Gray

· Simple

You think you need some more? It's possible and easy. The complete color scheme is defined by .STY files (look at the directory where the Data Explorer is installed and you will find the five .STY files from above).

 

As an example we show you the ColorFul.sty:

 

[Options]
headercolor=<font color="#FFFFFF">
headertr=<tr valign="top" bgcolor="#CC0033">
firstcolcolor=<font color="#FFFFFF">
firstcoltd=<td align=left bgcolor="#CC0033">
evencoltr=<tr valign="top" bgcolor="#FAF100">
oddcoltr=<tr valign="top" bgcolor="#FFFFFF">
nodatacolor=<font color="#FFFFFF">
bgcolor=bgcolor="#FFFFFF"
bodyColor=bgcolor="#339966"
linkcolor=LINK="#0033CC"
noborderstyle=border="0"
theborderstyle=border="1"
fontchoice=<font color="#FFFFFF" face="Geneva,Arial,Helvetica">
paddingstyle=cellspacing="0" cellpadding="4"
dimensiontable=<table border=0 bgcolor="#CC0033">
dimensioncolor=<font color="#FFFFFF">
 

If you know something about HTML and how tables are made in HTML, the .STY files should be clear to you (if not, ask somebody who knows about it). If you want a new scheme: copy one of the existing files to a new file, change the contents and when you start the Data Explorer and generate HTML output your new scheme should be available.
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10. Automatic generation of tables and graphs
Automatic creation of tables and graphs can be done be creating so called Data Explorer automation files. This is an INI file you can inspect/create by using any editor.  Below you will find the contents of the DEdemo.de file (distributed as an example). The comments in the file explain all options. Automation files are very useful for comparing scenarios, models, creating user interfaces  and making periodic reports.
[Settings]

;Specify the GDX file you want to open

;$local is the directory of this automation file

GDXfile=$localeurostat\REG_LFE2ENACE.gdx

;Specify the GREF file (when left empty GDXfile.GREF is used)

GREFfile=

;Specify parameter to show. Use [Axes] and [Elements] to create the table you want.

Parameter=PREG_LFE2ENACE

;Specify how the elements of the sets are displayed:

; 0 Long Name

; 1 GAMS Name

; 2 GAMS name + Long Name

; 3 Long Name + Gams Name

;N.B. this setting is used for reading elements, i.e. 
;[TableRowElements] [TableColumnElements] [GraphX] [GraphSeries]

ShowGAMSNames=0

;When using more than one set on a row or column (multidimenional) this is 
;the separator between two elements of two sets

SepChar= •
;Hide the parameter panel in the viewer, i.e. only show grid (default: 0=no)

HidePanel=0

;The makegraph entry will be overruled by the /SHOWTABLE or /SHOWGRAPH parameter ;when starting the DE

MakeGraph=1

;By default xxx_dataexplorer.ini is used, where xxx is your computer username

INIfile=

;Start the selection of elements for the selected parameter, default 0 (no)

Select=0

;don't start the parameter with its last selected sets/indices (default 0=no, i.e. ;read [Axes] and [Elements])

NoRowCol=0

;Allow editing of the parameter data (default 0=no)

Edit=0

;Specify that you want to start with the last viewed parameter of the data file ;(when no Parameter is specified)

Last=1

;Parameter selection file (i.e. a menu/tree to select your data from, Chapter 7).

ParFile=

;Specify MaxElements, default is blank, i.e. value is taken from the ;dataexplorer.ini

MaxElements=

;"Show Sets" is checked (default 0=no)

Sets=0

;"read Elements" is checked (deafult 1=yes)

Elements=1

;recode data, "Allow Recode" is checked (default 1=yes)

Recode=1

;Do not calculate the sizes of the sets, i.e. number of elements 
;(default 1=yes)

DoDimension=1

;Rescan the Ref file (default 0=no)

RescanRefFile=0

;Allow more than one DataExplorer (default 1=yes)

MultiViewer=1

;GSE compare, default 0 (only used by web-GSE)

GSECompare=0

;GSE scenario number, default empty (only used by web-GSE)

GSEcode=

;GSE userlevel, default maxint (only used by web-GSE)

UserLevel=

[Axes]

;Works as in RowsCols.ini, for the parameter PREG_LFE2ENACE the set that is used for ;the rows is geo. Note that Hor_0 indicates the first row set, Hor_1 the second 

;set(multidimensional) etc.
PREG_LFE2ENACE_Hor_0=geo

PREG_LFE2ENACE_Vert_0=time

[Elements]

;Works as in RowsCols.ini, i.e. for the parameter PREG_LFE2ENACE 

;with the nace set we use the element a_b
PREG_LFE2ENACE=nace=a_b

[Format]

;supply the display format for a parameter

PREG_LFE2ENACE=#,###,##0.00

[TableSettings]

;HTML settings for showing the gridlines

ShowGridLine=1

;HTML setting for odd even rows having different colors

OddRowColoring=1

;HTML style (full name as shown in window)

HtmlStyle=

;Split ID -  Description in MetaBase

SplitID=1

;Splitter

Splitter=-
;Use table name as output file name

TableNameOutput=1

;Specify Excel Output filename

SaveExcel=

;Specify Word Output file

SaveWord=

;Quit after Save

SaveAndQuit=0

[TableRowElements]

;You can use an @ to select a complete subset, e.g. Element1=@EU27

;will select the subset EU27, i.e. the 27 EU countries
Element1=Austria

Element2=Belgium

Element3=Bulgaria

Element4=Croatia

Element5=Cyprus

Element6=Czech Republic

Element7=Denmark

Element8=Estonia

Element9=Euro area (BE, DE, IE, ES, FR, IT, LU, NL, AT, PT, FI)

Element10=Euro area (BE, DE, IE, GR, ES, FR, IT, LU, NL, AT, PT, FI)

Element11=Euro area (BE, DE, IE, GR, ES, FR, IT, LU, NL, AT, PT, SI, FI)

Element12=European Union (15 countries)

Element13=European Union (25 countries)

Element14=European Union (27 countries)

Element15=Finland

Element16=France

Element17=Germany (including ex-GDR from 1991)

Element18=Greece

Element19=Hungary

Element20=Iceland

Element21=Ireland

Element22=Italy

Element23=Latvia

Element24=Lithuania

Element25=Luxembourg (Grand-Duché)

Element26=Malta

Element27=Netherlands

Element28=New Member States (CZ, EE, CY, LV, LT, HU, MT, PL, SI, SK)

Element29=Norway

Element30=Poland

Element31=Portugal

Element32=Romania

Element33=Slovakia

Element34=Slovenia

Element35=Spain

Element36=Sweden

Element37=Switzerland

[TableColumnElements]

Element1=2000

Element2=2001

Element3=2002

Element4=2003

Element5=2004

Element6=2005

Element7=2006

Element8=2007
;Leaving [TableRowElements] and/or [TableColumnElements] empty will use all elements

;in the rows and/or columns.
[GraphSettings]

; Swap Rows and Columns for the Graph

Swap=1

; Select Line Chart (=1) or Bar Chart (=0)

LineChart=0

;Select .Tee templatefile, leave empty for no template

Template=barexample.tee

;Trunc width of the X-ax labels (default 0)

TruncWidthXax=0

;Trunc width of the Series labels (default 0)

TruncWidthSeries=0

;When closing the Graph window the application is closed (default 1)

;If value 0 the table is show after closing the graph

CloseAfterGraph=1

;Graph title, when left empty it is automatically created 
;(use a # as a line separator)

Title=

;X-ax title, when left empty it is automatically created

XaxTitle=

;Top X-ax title, when left empty XaxTitle is used

TopXaxTitle=

;Bottom X-ax title, when left empty XaxTitle is used

BottomXaxTitle=

;Series-ax title, when left empty it is automatically created

SeriesTitle=

;Left Series-ax title, when left empty SeriesTitle is used

LeftSeriesTitle=

;Right Series-ax title, when left empty SeriesTitle is used

RightSeriesTitle=

;The width of a Bar when making a BarGraph (default = 0, automatic)

BarWidth=0

;Save as MetaFile; specify the filename of the file to be created
MetaFile=

;Save as BMP; specify the filename of the file to be created
BMPFile=

;Save as TEE file; specify the filename of the file to be created
TeeFile=

;Save as PNG file; specify the filename of the file to be created
PNGfile=

;Quit Graph after saving to file (default 0 = no)

SaveAndQuit=0

[GraphX]

;Specify which elements are used for the X-ax

;default element1 empty means all elements

;NB the name of the element must be identical to the ones shown in the DE

;i.e. often you use not the element id but the element description

element1=

[GraphSeries]

;Specify which elements are used for the Series

;default element1 empty means all elements

Element1=European Union (15 countries)

Element2=European Union (25 countries)

Element3=European Union (27 countries)

Element4=Netherlands

[Scenarios]

;Add more GDX or HAR files to the already selected GDX file, i.e. start comparing scenarios (see documentation)

Scenario1=

Scenario2=
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When you open a automation file after you have started the Data Explorer you can select if you want to see the table or the graph. The same technique can be used to create automation files that can be used with the GIS program to automatically create GIS maps (see the GIS manual). These automation makes it possible to create nice user interfaces for you model and or periodic reports.

11. tc "Menu options"

xe "Menu options"Menu options
A model builder can define menu items (a questionnaire) by creating an ASCII file with the MENUITEM tags (see also the GSE manual for tags and their possibilities). The menu items will be parsed in the Data Explorer and the user will see a window like Figure 11.1. The questionnaire can be invoked as a selection in a parameter list (see also Chapter 7). 
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explanation:
Here you can choose several Run Options

1. Liberalization of Tarifs
lineair reduction of the tariffs to 0, starting in 2007 and ending in 2020
2. Lberalze Tariff Rates by 50%
lineair reduction of the tariffs to 50%, starting in 2007 and ending in 2020
3. Decouping in Agriculture.
Addtional possbities for modeing trade poicy [Hugo Vain (CEPII - 14/09/07) ] :
4 Removal of 25% export taxes (intervention prices feature disactivated - modPI=0 for al countries)
5. Removal in al output subsidies (not exclusively agricutural products)
6. Recalbration of model
perform a recalbration of total model before running the scenario

Menu result:
I 1. Liberalize Tariff Rates?

I 3. Decoupling in agricuture?

I 4. Removal of 25% export taxes
I 5. Removal in all output subsidies
I 6. Recalibration of model





Figure 11.1: menu options (checkboxes)

On the bottom left you see 

 arrows. The left arrow will go to the previous item and the right arrow will go to the next menu item/question. When you have finished checking or changing all items (i.e. when the left arrow will be disabled) you can press the “OK” button to save the changes and return to the Data Explorer parameter list window, or press the “Abort” button go back without saving the changes.

Models often don't run without any user interaction. For instance suppose we have a model that is written in such a way that the user has to choose if he wants to run the model for the EU 12 countries or the EU 15 or the EU 27. Of course you could make a MS-Dos batch file that will ask the question, but doing so you have a problem: the batch file won't register what the user has chosen and hence the scenario isn't 100% reproducible. That's why we have introduced the MENUITEM tag. Using menu tags you can define menu items (questions) that will be displayed before a scenario is run. The user can choose from the menu items and these choices are all saved in the menu items file. Since the menu items file is a simple ASCII file, it is easy to parse this file and use the results in GAMS or a batch file (e.g. as we do in web-GSE and GSE). Before we will give examples we will give the syntax of the MENUITEM tag:
<%MENUITEM aMenuName%>
  <%TEXT%>
     This is text that will appear as an explanation. As you see this can be many

     lines of text. It is allowed to enter here the ASCII representation of an 

     RTF document, i.e. making it possible to add color, fonts, graphics etc.
  <%ENDTEXT%>
  <%TYPE aMenuType%>
  <%VALUE%>
    <%ITEM%>
      This line is shown to the user
      Result1
    <%ENDITEM%>
    <%ITEM%>
      You can define as many items as you want
      Result2
    <%ENDITEM%>
    <%SET aSet%>
    <%SET anotherSet%>
  <%ENDVALUE%>
  <%DEFAULT%>
    Result1
    Result2
  <%ENDDEFAULT%>
<%/MENUITEM%>
Looks complex, but after some explanation and examples it should become clear. 
aMenuName 
This is the name of the menu item and this name should be a unique menu item name (hence it can have the same name as a SET, ELEMENT, PARAMETER etc. as long as it is unique as a menu item). The aMenuType will specify the type of menu you want. The following types are available:

· RADIOBUTTON

· CHECKBOX


· COMBOBOX

· EDIT



· MEMO

<%VALUE%>
This tag specifies which options/values are available for the menu item. To define values there are two possibilities: you either define an <%ITEM%> or you reference to a <%SET%>. When you define an ITEM; note that it consists of two lines of text. The first line is the line of text that is shown to the user in the Data Explorer menu and the second line is the value that will be parsed to the  <%MENURESULT%> tag. 
<%SET aSet%>
This tag will use the defined set aSet as items. 
<%DEFAULT%>
This tag is used to specify the default result (and used when the user doesn't change anything) and should be the result of an item or an element from the specified set.

Now some examples:

Example 1: chosing between EU12 and EU15

<%MENUITEM ChooseEU%>

  <%TEXT%>

     The model can run and calculate a prediction for the old EU (12 countries) or the

     EU (15 countries) or the new EU (27 countries). Please select which model should run:

  <%ENDTEXT%>

  <%TYPE RADIOBUTTON%>

  <%VALUE%>

    <%ITEM%>

      EU with 12 countries


  EU12

    <%ENDITEM%>

    <%ITEM%>

      EU with 15 countries

      EU15

    <%ENDITEM%>

    <%ITEM%>

      EU with 27 countries

      EU27

    <%ENDITEM%>

  <%ENDVALUE%>

  <%DEFAULT%>

    EU15

  <%ENDDEFAULT%>

<%/MENUITEM%>
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Explanation:

The model can run and calculate a prediction for the old EU (12 countries) or the
EU (15 countries) or the new EU (27 countries). Please select which model should run:

Menu result:
© EU with 12 countries

@ EU with 15 countries
© EU with 27 countries





Figure 11.2: selection of the EU model
In this example the EU15 is chosen as a default and we use radio buttons to choose between the three options. We also could have used the COMBOBOX type. When in the Data Explorer you open the menu items window and you change the radio button from EU15 to EU12, the menu item file is updated and the value EU12 has become the default value.
Example 3: select which countries you want to use in a model

<%MENUITEM ChooseCountry%>
  <%TEXT%>
     Below you see the countries that can be chosen in the model. Please
     select one or more of these countries
  <%ENDTEXT%>
  <%TYPE CHECKBOX%>
  <%VALUE%>
    <%ITEM%>
    Netherlands
    NL
    <%ENDITEM%>

    <%ITEM%>
    Belgium
    BE
    <%ENDITEM%>

    <%ITEM%>
    Luxembourg
    LUX
    <%ENDITEM%>

    <%ITEM%>
    Germany
    DE
    <%ENDITEM%>

  <%ENDVALUE%>

  <%DEFAULT%>

    NL

    DE

  <%ENDDEFAULT%>

<%/MENUITEM%>
Here we use checkboxes to choose one or more countries and the default values will be the Netherlands and Germany. Of course using the set COUNTRY in example 5 of the Sets section we could rewrite example 3.

Example 4: select which countries you want to use in a model
<%MENUITEM ChooseCountry%>
  <%TEXT%>
     Below you see the countries that can be chosen in the model. Please
     select one or more of these countries
  <%ENDTEXT%>
  <%TYPE CHECKBOX%>
  <%VALUE%>
    <%SET COUNTRY%>
  <%ENDVALUE%>
  <%DEFAULT%>
    NL
    DE
  <%ENDDEFAULT%>
<%/MENUITEM%>
The EDIT and MEMO type are added when you do not want predefined values. The difference between EDIT and MEMO is that the EDIT item can contain only one line of text and the MEMO can contain multiple lines.

Example 5: specify the name of the text that should appear in the GAMS output
<%MENUITEM ChooseOutputName%>
  <%TEXT%>
  Specify the text that should appear in all GAMS output:   
  <%ENDTEXT%>
  <%TYPE MEMO%>
  <%DEFAULT%>
   (c) LEI, 2002
  <%ENDDEFAULT%>
<%/MENUITEM%>
The EDIT type has a few additional options. Since this is the menu item you would use to ask for integer or float input, which could have a lower and upper bound the following extensions apply:
<%TYPE EDIT%>


  for text input
<%TYPE EDIT TEXT%>


 for text input
<%TYPE EDIT INTEGER%>


  input needs to be an integer
<%TYPE EDIT FLOAT%>


  input needs to be a float
<%TYPE EDIT INTEGER L=1 U=10%>
 
 input is an integer between 1 and 10
<%TYPE EDIT FLOAT L=1.1 U=1.5%>
 input is an float between 1.1 and 1.5
By default all questions (menu items) are displayed in the order of their definition. When you want more complex menu structures you can use the <%MENUORDER%> tag. After this tag you will specify a list of all the menu items and the questions are asked in the order of appearance.
Example 6: Setting the order of the menu items

<%MENUORDER%>
  ChooseEU
  ChooseCountry
  ChooseOutputName
<%/MENUORDER%>

In this example first the ChooseEU question is asked, then the ChooseCountry question and finally the ChooseOutputName question.

Of course this isn't flexible enough. Suppose that we ask the ChooseEU question, when we choose the EU12 we want to ask the ChooseCountry question and end with the ChooseOutputName. When we choose the EU15 we do not ask the ChooseCountry but end with ChooseOutputName. This can de done using the following construction:

Example 7: Conditional menu items and menu trees

<%MENUORDER%>
ChooseEU
ChooseEU.ChooseCountry AND EU12

ChooseEU.ChooseCountry.ChooseOutputName
ChooseEU.ChooseOutputName AND EU15

<%/MENUORDER%>

It looks like building a tree, e.g. the ChooseEU.ChooseCountry AND EU12 line tells you that the ChooseCountry question is a question that is asked when you have chosen EU12 in the ChooseEU question. Note that the AND means that all the results you have chosen in the ChooseEU question should be equal to the values specified in this order statement. Instead of the AND we could have an OR (at least one of the items should be chosen). Since the menu order line ChooseEU.ChooseCountry AND EU12 contains one menu item, the AND and the OR will give the same results. Of course you can build a tree with as many elements and nesting as you want.

Example 8: Using AND and OR statements

<%MENUORDER%>
ChooseCountry 
ChooseCountry.AskDutchAndGermanQuestion AND NL,DE

ChooseCountry.AskLuxAndBelgiumQuestion AND LUX,BE

ChooseCountry.ORquestion OR LUX,NL,BE

ChooseCountry.ORGermanyquestion OR DE

<%/MENUORDER%>

Note that after we have selected the countries in the ChooseCountry question we will be asked the

· AskDutchAndGermanQuestion when we have selected both Germany and the Netherlands (and no other countries)

· AskLuxAndBelgiumQuestion when we have selected both Luxembourg and Belgium (and no other countries)

· ORquestion when we have selected at least on of the countries Belgium, Luxembourg, and the Netherlands.
· 
ORGermanyquestion when we have selected only Germany.
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12. Abbreviations

GAMS
General Algebraic Modeling System
GSE
GAMS Simulation Environment
Gtree 
GSE GAMS editor, part of GSE
LEI
Agricultural Economic Research Institute, part of WUR
WUR
Wageningen University and Researchcentre
13. Documentation & References
· Manual Data Explorer, Wietse Dol (2008),       http://www.nacquit.com/downloads/DataExplorer.doc

· Manual Gtree, Wietse Dol (2006),            http://www.nacquit.com/downloads/gtree.doc 

· Manual GSE, Wietse Dol, Foppe Bouma and Barbara van der Hout (2005), http://www.nacquit.com/downloads/gse.doc 

· Manual MetaWave, Wietse Dol (2005),     http://www.nacquit/downloads/metawave.doc 

· MicroWave Manual, MicroWave consortium (2005), http://www.nacquit.com/downloads/MicroWave.doc 

· The MicroWave GAMS model tree, MicroWave consortium (2005), http://www.nacquit.com/downloads/MicroWaveGAMS.doc 

· MicroWave: a generic framework for microsimulation-based ex ante policy evaluation, Jacques Wolfert, Jan Lepoutre, Wietse Dol, Steven Van Passel, Hennie van der Veen and Foppe Bouma (2005), http://www.nacquit.com/downloads/MicroWaveParma.pdf 

You can also download demo versions of all the software from the NacquIT website:

http://www.nacquit.com/gams/setupgse.exe (includes Gtree and the Data Explorer) 

http://www.nacquit.com/gams /setupgtree.exe (includes the Data Explorer) 

http://www.nacquit.com/downloads/metawavesetup.exe 

For problems and questions you can always send an e-mail to: lei.software@wur.nl 
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