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This latest version of ScatterBrain is written in Java.  It is available for downloading from polinetworks.com/ED.  Once downloaded, it can be initiated by double-clicking on the *.jar file.



The downloaded version is packaged with a data file and a setup file, both of which load automatically.  As will be described below the user can modify the automatic setups and save the parameters into a new setup file on the local disk. Yes, ScatterBrain can access your local disk, so be aware of that.



A separate document named SBDemoInstructions is also contained in the Documentation subdirectory.  Available both in Word®  2000 (doc) and Acrobat®  (pdf) formats, this document should be used as a hands-on instructional guide to initially explore ScatterBrain’s main features to give you a feel for how it works.
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ScatterBrain  Overview



ScatterBrain is designed to facilitate the exploration, analysis, and presentation of data sets in a hands-on, interactive fashion.  In its simplest use, the points in a single x-y type scatterplot can be identified, and their underlying associated data displayed in a user-specified format in a data window. Data for multiple points can be presented for ease of making comparisons.  Individual points can be identified either with the aid of a mouse cursor, or by typing in a name associated with each row of data.  In addition, multiple points can be selected and counts, totals, simple averages, and user-specified weighted averages calculated and presented in the data table.



As individual data points are identified their names can be deposited on the screen at locations determined by the mouse location.  This in itself is a very useful feature when identifying points which are in close proximity to one another.



In addition, still focusing on a presentation that displays only a single graph, regression lines (also sometimes called average slope or trend lines) can be superimposed upon the plotted points and lines representing one or two standard errors of the estimate above and below the regression line may be displayed as well.



Actually using ScatterBrain is much more interesting than reading about how it works.  But the most unique feature of ScatterBrain has not yet been mentioned.  All of the features described above can be used on multiple, interrelated scatterplots.  Up to four such graphs can be shown simultaneously.  And when a point is identified and begins to blink on and off in one graph, it will blink in the same color in all graphs.  In addition, the specified data written to the data window for the corresponding row of data is color coded for ease of making a visual connection between the data shown and the location of the corresponding point in each graph.  When multiple points are identified at once in one graph, all of the corresponding points are simultaneously highlighted in the same color in all of the other graphs then being shown.



This ability to present different x-y relationships in multiple graphs and to display associated numeric data with the observations as they are identified in the interrelated diagrams is of enormous assistance in uncovering unique features and relationships in the underlying data.  These capabilities are also extremely effective in presenting one’s discoveries or observations to others.

�

Mapping



A major feature is the ability to draw maps of the U.S. or of individual states (with optional county boundaries) and to plot points showing the geographical locations of the entities which the data represent.  As far as ScatterBrain is concerned, such a map is merely another scatterplot with a special boundary drawn on top of it.



The mapping capabilities included in ScatterBrain are very basic, by GIS standards, but in certain contexts are quite effective.  In addition, x-y coordinates can be placed in a text file that can be used to overlay strategic reference lines onto a scatterplot. This can greatly enhance the meaning and effectiveness of many charts.



Most of the individual features mentioned above can be found in other software products.  But combining them into a single package results in a serendipitous effect that is unique and very effective in exploring and presenting data.



Menu options



In order to utilize ScatterBrain’s capabilities several major functions are carried out through menu selection and the entry of certain data.



Input data:	The data file selected and opened. The downloaded version is packaged with a data file that will load automatically.



Setup file:	A setup file corresponding to each data file will be loaded automatically at startup.  Numerous setup files may be created, each corresponding to a specific set of optional parameters selected as described below.



Edit function:	



Graphs: Certain options must be set for each individual graph which is created, such as choice of data fields for the x and y variables which are used to plot the points, vertical and horizontal scales for each axis, axes titles, and several others.  Most of these settings are saved with the saving of a setup file.  



Data table: The user can specify which fields from the input data file will appear in the table beneath the graphs, the order of the fields, and other features.  While the ability to create the table exactly as desired is a central feature of ScatterBrain, it does take some time and effort.  However, as in the case of graphs, the specifications to create a table saved with the setup file. 



Map specifications:  If a map overlay is used in one of the graphs, certain selections must be made, such as the color of the lines used for each overlay.  Allowance is made for up to five map overlays.  For example, one might be a state area boundary, while a second could show the county boundaries.  This information, too, is saved along with the setup file.



The other menu functions are generally quite straightforward, and will all be described below.  Important among these are the following:



Choose how many  (1 to 4) graphs are to be displayed:  Global Functions/Screen 1...Screen 4.								

Choose how to identify points; Mouse ID, Name ID, or Averages/Totals.							

Create Gain-Loss graphs combining up to four data elements into color-coded change vectors.										

Choose to plot only a subset of all observations.											







Data Structure and File Directories



Data used by ScatterBrain must be contained in a tab-delimited text file (with a csj file name extension).  



There are several restrictions on the file layout:



The first field must be a numeric ID number.						

The second field must be a label or string identifier, commonly a recognizable name associated with each data row.	

Beginning in the third field alpha-numeric information may be included.  There can be as many such fields as is desired.  It is absolutely necessary that the information contained in the first row of data (row 2 in the file, as the first row will contain the field name) begin with a letter, as opposed to a number.  The program keys in on the contents of this first row of data in these fields to determine how many such alpha-numeric fields there are.		

Following the last alpha-numeric field described in 3, all other fields must be of numeric type.							

All fields must have a legitimate field name, contained in the first row of the data file, in the order in which the columns are arrayed.



Missing data are not tolerated.  Period.



The only limitation on the size of the data file is that imposed by the available memory in the computer being used. In practice, files with more than 50 fields and 2 or 3 thousand records may begin to get unwieldy.





A final note of caution.  Although ScatterBrain uses field names in creating graphs and assigning particular columns to the data table, the physical order in which the various columns of data occur in the data file is used also.  Keep in mind that a setup file reflects the many decisions made in creating a screen configuration.  If after saving a setup file one were to open the data file with Excel or some other program and rearrange the columns, the information in any setup files that had been used with the data file would be obsolete and the graphs would have to be edited accordingly.  Therefore, avoid moving the data in a data file once it has been used, if possible.  However, it is permissible to add additional columns of numeric data or to delete or add rows. It is also permissible to insert additional columns/fields of categorical data (alphanumeric), so long as all numeric fields come after all such alphanumeric fields. The order of the columns of the data file can be depicted as follows:



[ID nbr] [row Name] [Cat. Var. 1]…[Cat. Var. k] [Numeric  field 1] …[Numeric  field n]



Features and Options



This section discusses ScatterBrain’s features by describing them within the framework of the program’s various menu options.



Most of the menu system or GUI is fairly standard. Features will be described more or less in the order in which they appear in the menu structure.  The Edit option feature, however, will be described last. 



It is expected that the user will have ScatterBrain running as this material is read. That is why reproductions of the various menu options were not included in this manual.



	File menu



Get Data File: The downloaded version of ScatterBrain will not use this option as the data packaged with the program loads automatically.								

Get Setup File:  Again, in the downloaded version of ScatterBrain a setup file will be packaged along with the corresponding data file and will be input automatically. Alternative setup files may be selected subsequently with this menu item if the user creates them or if the *,jar file is unzipped and any additional setup files were included in the DATA subdirectory.  Setup files have the extension  .sbj .					



Save Setup File:  This is a standard file save dialog box to enable saving a setup file under a designated name after graphs have been created and other options selected. The setup file can be retrieved later with most of these choices intact, resulting in the same set of graphs, data table, and various options being once again in effect. Include the .sbj extension when saving setup files.



As will be seen, a substantial number of different combinations of options can be chosen, with each combination reflecting a particular set of graphs, data, maps, or other features.  Especially when ScatterBrain is being used for group presentations, or distributed to others, it is critical to create a setup file to save the key aspects of each major configuration.  By retrieving these setup files you can quickly change the presentation without wasting a lot of time.



	ID Mode menu



This drop-down menu presents the following options:



Mouse ID

Name ID

Avgs/Totals



One of the first three of the above selections must be chosen whenever a setup file is opened. The first one, Mouse ID, is the default selection.



Mouse ID:  This selection is made if it is desired to identify specific points on the screen. Again, this is the default selection.



Select ID Mode menu.

Select Mouse ID.

Place the arrow cursor in one of the graphs.. 	

Press and hold the left mouse button (LMB), then move the mouse and cursor (i.e., “drag”). As you do so a rectangle will appear.

Adjust the rectangle until it encompasses a point you wish to identify, and then release the LMB. 

The point inside the rectangle will still to blink with a small colored disk, and information pertaining to the point will be written to the data table beneath the graph.

To stop the blinking and prepare to repeat the process, click the LMB. If multiple points were included in the rectangle, clicking the LMB advances the focus to the next point, and its data will be added to the data table.

If more points are included in the rectangle than it is desired to look at individually, you can escape the process by pressing the escape key (Esc) and then clicking the LMB once more.	

If there is more than one graph on the screen points can be identified as described in any of the graphs. Clicking the LMB to advance to subsequent points included in the rectangles (Step 7) must be done with the cursor in the graph area that includes the active rectangle.



Placing names on the screen 



When a point has been identified using the Mouse ID method (above) or the Name ID method (see below) the name associated with that row of data can be written on the screen. To do so perform the following:



With a point still blinking, press and hold down the RMB.

Move the mouse in any direction.  A line will emerge from the blinking dot, connecting it with the cursor position.

Moving the mouse, position the end of this line where you would like the left end of the name to be written.

Release the RMB.

If multiple graphs are being used, this can be repeated, identifying clearly the same point in the other graphs.







NameID:  The plotted points can also be identified by entering the name associated with each row of data or by selecting a name from the drop down list. To try this, do the following:



      1. Reset all windows (optional) by clicking on the Refresh menu bar option and then selecting Reset.

In the ID Mode menu, select Name ID.

Click on the down-arrow in the edit box near the center of the Menu Bar.

Select a district name from the drop-down list. The point on the screen associated with that name should begin blinking. The procedure for placing the point’s name near the blinking point, described above, can also be used here.



An alternative method of identifying a district by name involves the following:

Erase any text in the name edit window by selecting it with the mouse cursor and then pressing the <Del> key.

Begin typing the desired name into the name edit box until the desired name appears in the edit box.

Press the <Ctrl> key.

This method is especially suitable if there are a large number of cases in the data file, and particularly if the names are not in alphabetical order.





Avgs/Totals:  The Averages/Totals function works on sets of points.  That is, all of the points enclosed in a rectangle are highlighted in the same color in all graphs.  In addition, sums, arithmetic averages,  weighted averages or percentages  for the data fields in the data table are calculated using the data corresponding to the points selected.  Additional sets of points can be selected.  Each set of points is highlighted in a distinctive color, and the corresponding calculated values for each set displayed in successive rows in the data table.  To carry out these operations, proceed as follows:



Select the Avgs/Totals item in the ID Mode menu.

Use the mouse to create a rectangle which encloses several dozen points.  This causes the enclosed points to be highlighted, the calculations to be performed and the results written to the data table.  Note the following:

The “1” in the first column labeled (SEQ) merely indicates that this is the first of such calculated rows of data;

The number in the NBR column indicates the number of points which were contained in the box, and hence the numbers of rows of data for which the calculations were carried out.

The figure in the FALL ENROLL column is the total number of students in the districts involved as of the point in time that fall enrollment was recorded, for the 1994-1995 school year.

The remaining data represent weighted averages of the data in the various columns, where FALL ENROLL was used as the weighting variable. See the last page of these instructions for descriptions of the data fields. (Note:  More descriptive column headings can be added, using data table edit features.)



Repeat step 2, this time including a number of points some distance from the first set.  Compare the values of the various columns of data for the two groups of districts.

Setting up the data fields presented in the data table to carry out the desired calculations is described below (see Data Edit Panel).



							

MiscFunctions

	

Miscellaneous functions present in this version of ScatterBrain are:



	Global Regression?

As described in the section below on the Graph Edit Panel regression lines can be added to the scatterplots.  In addition, subsets of all points in the data file can be selected.  If only a subset of the points is being displayed in the graphs, the question arises whether any regression line being displayed should represent the relationship between all points in the file, or just those that have been selected and currently being displayed?  The Global Regression menu item presents two choices:

Yes means use all points.

No means use only those points or observations that have been selected and which are displayed in the scatterplots.



Reverse Red-Green Bars



The Graph Edit Panel describes how to present changes in the X and/or Y variable being plotted, showing the changes as a colored vector.  If the Y-value increases, the default is to color the vector green.  If the Y-value decreases, the default is to color the vector red.  This option merely reverses these colors, which might be more convenient than to reassign the two pairs of variables if they had been reversed when first assigned. These vectors are often referred to as Win-Lose bars, if being applied to situations where state dollars are being distributed to school districts or other entities, for example.



Switch Colors



Clicking on Switch Colors flips the color used for chart background from black to white, and lines and text from white to black.  Repeating this will return them to their original colors.  This option is useful in case it is desired to capture screens that have white backgrounds rather than black, for printing purposes.  (See Print Screen menu option below.)



		Small Pt. Color

			

The default condition is for the scatter plot points to be plotted using the color green. This option permits changing from green to one of several shades of gray.  This might be useful if it is desired to show more contrast between the larger, colored, highlighted points and the cloud of smaller green points.





Screen Configs



Up to four graphs can be displayed simultaneously. The selections here indicate how many will be presented.  There are four different configurations when using just two graphs.  Selecting these various options is the quickest way to see which might be most appropriate in any given case.



Refresh/Reset 

Selecting this option will cause all graphs to be redrawn, and the data table to be cleared. 



	Subset/Percent Menu



Choices under this menu permit plotting subsets of all observations or rows in the data file. The Select Subsets Panel also provides options to set up a percentage function that works in conjunction with the Avgs/Totals option. This helps when it is desired to highlight a group of points on the screen which encompasses a specific percentage of the points, based upon the numbers in one of the fields. For example, in the education area, working with all of the school districts in one state, it might be desired to compare the average revenue per pupil for the wealthiest school districts with that of the poorest school districts.



 Selecting subsets of rows

	When the Subset/Percentage menu bar option is clicked the Select Subset Panel is displayed. Most of this panel pertains to selecting subsets.  The controls in the lower left-hand area involve the percentage function.

	

The selection process involves establishing an upper and a lower range for a selected variable. Only those rows are selected whose values for that variable are within these upper and lower bounds.  A second variable can also be used, using  similar upper and lower limits for a different variable.  If two variables are used then only those rows will be selected where both variables area within their designated range.



To select a variable and establish an upper and lower limit for it, proceed as follows:



From the Variable List select the variable to be used by clicking on its name. Note the after clicking the minimum and maximum values for that variable are inserted into edit fields labeled Min/Max.

In the row above corresponding to Var. 1, click on the button labeled <Insert.  The selected variable’s name and number will then appear in the edit boxes labeled Var Nbr and Var Name.

The minimum and maximum values to be used in selecting on this variable should be typed into the edit boxes on the Var. 1 row, beneath the Min Value and Max Value labels.

Check the small box beneath the Active label for the row (Var. 1) in which the minimum and maximum values were entered.

Finally, click on the Apply button.  The graph or graphs will be redrawn with only those points whose values for the chosen select variable fell within the limits set.

If any of the graphs being displayed include regression lines those lines will still reflect values of the X and Y variables for all rows in the data file.  If you would like only values of X and Y used which were in the selected rows, go to the MiscFunction button on the main menu bar, select Global Regression?, and then select No.



The selection limits can be turned off my selecting Subset/Percent  and then Cancel Subsetting.



Display Percents



There are two check boxes and one <Insert button in the lower left hand area of the Select Subsets Panel that are used to set up this feature. 



It makes it easier to discuss this feature with a particular situation in mind.  In the versions of ScatterBrain made available on the website one was labeled “US Census Education Data”.  One of the variables or fields included in the data set included is one labeled FALL_MEM, which is a count of students in each district, taken at a particular time in the fall of the year.  If the values of this variable were summed for all school districts in Texas it would give the total state enrollment at that time. If this variable is selected here, then the percentage shown whenever a group of districts are selected with the rectangle, when using the Avgs/Totals function, will represent the percentage of all public school students in the state within the selected districts.

To use this feature, proceed as follows:

Display the Select Subsets Panel (click on Subset/Percent in the menu bar, then Select/Pct).

Select FALL_MEM in the Variable List by clicking on its name.

Click on the <Insert button at the bottom of the panel.

Click on the check box Show Pcts.

Click on the check box Use All Rows.  If a subset of all rows is being used, as described in the previous section, and you want the percentages to be based on that subset, rather than on all rows, then do not select this last checkbox.

Click on the APPLY button.

As this feature is only relevant when selecting groups of points in one of the graphs, the ID Mode must be in the Avgs/Totals mode.  To insure this, click on the ID Mode option in the main menu bar, and then select Avgs/Totals.

Finally, use the mouse to create a rectangle around a number of points in a graph. The percentage of students enrolled in the districts contained in the rectangle will appear at either the top of just inside the bottom of the rectangle, depending on how it was formed (moving the mouse up, or down).  Not that after the LMB is depressed and the mouse moved, the percent will appear, and will change as various numbers of points are included in the rectangle being formed and redrawn as the mouse is moved.  If all of the points on the screen in one graph are included in the rectangle, the percentage should read 100 %.  



The graph that appears on the screen upon execution of ScatterBrain included in the US Census Education Data package uses a measure of relative district wealth on the horizontal axis. If it were desired to encompass, say, those districts containing 10 percent of the students who are least dependent upon state dollars, the rectangle should begin at the upper right and then moved down to the x-axis and to the left until the percentage reads 10%, or as close to it as can be obtained.



The results in this last step can be compared to the results for those districts most dependent upon state dollars by performing a similar operation but at the left end of the horizontal axis.  That is, create a box with the first corner at or near the origin of the graph, at the point (0,0), and include 10 percent of the students at the left hand side of the graph.  Because property wealth is virtually the only source of local funds in Texas, this group of districts would be the least wealthy in the state, based upon property wealth per pupil as the measure of wealth.									

Carrying out the two steps just described will give a first look at the degree to which equalization of per pupil expenditures is being carried out.  A comparison of the two rows of data, which include such measures as percent of children in poverty, median income (as of the 1990 Census), and education of heads of households, are also very interesting in this context. 



Of course, the feature which calculates percentages, as just described, can be used with any data, as appropriate, not just education related data.



Categorical Select



Selecting this item brings up the Categorical Variables Selection edit panel. Note that this panel has two edit boxes beneath the label SELECT, and two others beneath the label HIGHLIGHT. Note also that there are three radio buttons as well as an APPLY button on each side of this panel. In addition there is a display box labeled Categorical Variables at the lower left, and another display box labeled Categorical Values at the lower right.  If the data file in use contains any categorical variables, as described above in the Data Structure section, the names of those variables will be displayed in the Categorical Variables box.  If one of these variables is then selected (clicked on with the mouse) the possible values for that variable will appear in the Categorical Values box at the lower right.



Having selected one of the Categorical Variables in the lower left box, and then one of the values associated with that variable that is presented in the Categorical Values box at the lower right, one of two actions can be taken by either using the functions on the upper left—the Select functions—or using the functions on the upper right—the Highlight functions.  If the SELECTION option is used, after clicking on APPLY only those points will be displayed that are associated with the rows that have a value of the Categorical Value that was selected.  If the HIGHLIGHT option is used, then all points will still be displayed, but only those associated with rows that have a value of the Categorical Value that was selected will be highlighted.  In short, the categorical variables can be used to select and display only certain rows, or they can be used to highlight certain rows.  



The small buttons with arrows on them are used to insert the selected variable (upper button) and value (lower button) into the edit boxes.  If it were desired to use the select option, the buttons on the upper left-hand side would be used.  If it were desired instead to use the highlight option, the buttons on the upper right-hand side would be used. 



Regardless of which option is taken, before clicking on the corresponding APPLY button one of the three radio button (small circles) must be selected.  Normally the one beside the Include label would be selected.  Selecting Exclude would select (or display) the complement of those that would be selected with the Include option.  But one or the other must be selected each time this edit panel is used.  “Off” is the default selection.



		Displaying values of the categorical variables on the computer screen



As described previously, when using the mouse to identify individual points on the screen, when a point is blinking the right mouse button can be pressed, the mouse moved as desired, and when the right button is released the name associated with the blinking point will be displayed.  If one of the categorical variables referred to in the previous section has been selected then the value of that variable can also be displayed beside any point appearing on the computer monitor.  The following steps are necessary to do this.



Select Avgs/Totals in the Id Mode drop down menu.

Select Categorical Select in the Subset/Percent drop down menu.

Select the desired categorical variable by clicking on its name in the lower left-hand list box.

Click on the left-arrow button in the upper right-hand part of the panel (the upper one, opposite the < Cat. Variable > label in the center.

Click on the APPLY button (the one on the right side of the panel).

Position the cursor in one of the graphs, click the left mouse button, then press any letter key on the keyboard (first time only).

Using the mouse place the point of the cursor on the desired point, press and hold down the right mouse button, move the mouse until the cursor is at the location where it is desired to place the label, and release the mouse button. If two points should be near the cursor when the mouse button is depressed, the closest one will be selected.





Analyzing multiple scatterplots



This discussion will also refer to the data and graphs included with the US Census Education Data used in the previous section. A second graph is already available.  It can be viewed by clicking on Screen configs in the menu bar and then selecting Config 2, 2 graphs from the drop down menu.

Two charts should now appear on the screen.  The original one is to the left, with a second one to the right.

 

The contents of the chart on the right are obvious. Plotting school districts’ midpoints (centroids) on the basis of longitude and latitude is just another scatterplot.  When this graph was set up, it was designated as a “map”, which indicates to ScatterBrain that a file or files containing map-type boundary data has been designated and will be used to draw the map outlines around the plotted points. (See the ScatterBrain User’s Guide for information on how to include the map file boundaries.)



A regression and lines representing one or two standard errors of measurement (SEE) could be added to the graph on the left. To do this, perform the following steps:



From the Edit menu highlight Graph Edit, then move the cursor to Edit Graphs and then click on Edit graph 1.

In the Graph Edit Panel that should have appeared, click on the down arrow at the right of the Graph Options edit box, and select the row labeled  +1 Std Error of Est.

Click on the box labeled Apply.  The graphs should be redrawn, with the regression line and SEE lines added.



Up to four graphs can be displayed at once. The number is determined by the appropriate selection in the Screen configs menu..  With the current configuration consisting of a chart and the Texas map, perform the following steps:



Select Mouse ID from the ID Mode menu.

With the cursor somewhere within the interior of the diagram on the left, depress the LMB, and create a box to include several points, then release the LMB.  As can be observed, the points related to a given row of data are highlighted in both figures simultaneously.  This ability to cause related points to blink on and off in multiple diagrams is extremely effective in directing attention of viewers to multiple relationships among data elements.  

With a dot still blinking and with the cursor in the left-hand diagram, depress the RMB, position the line, and then release the RMB to place the name on the screen. 

Next, position the cursor somewhere inside the map area, press the RMB, and place the name in this area also. To advance to the next point contained in the rectangle constructed in the graph on the left, click the LMB, noting that the cursor must be in the same graph as the one that contains the selection box.

After all of the points inside the rectangle have been identified clear the graphs by refreshing the presentation (Refresh/Reset). 

Choose the Avgs/Totals item from the ID Mode menu and create a box around a number of points in the graph to the left. Now, of course, the points are highlighted in both pictures.

Next, place the cursor in the map area, and with the cross hairs enclose a number of points, say, in the southern extremity of the state.  You will see the same districts highlighted in the left hand graph also, and they will tend to be among those with higher levels of children in poverty and higher percentages of state dollars, with a few exceptions.

Select Mouse ID from the ID Mode menu

Move the cursor into the graph on the left, and create a box to identify one of the points that was highlighted when the southern tip of the state was selected in the map (step 6 above).  This illustrates how the Avgs/Totals and Mouse ID functions can be used alternately to query the charts, identify outliers, etc.  It also illustrates how a group of points selected in one chart may have a highlighted pattern in another chart that is of interest.  Sometimes, in fact, the results can be quite surprising.











	Edit menu



The Edit menu contains three options—Edit Graphs, Data Table Edit, and Map Edit.  Attached to Edit Graphs there are selections for each of the four possible graphs that can be displayed simultaneously. Options on the edit panels determine the appearance and content of the graphs, maps, and the data table, and so are absolutely essential in using ScatterBrain.  



Edit Graphs:  This option includes the means of creating and editing graphs in ScatterBrain.  Note that after selecting Edit Graphs a menu of the four possible graphs is presented.  The normal order of setting up a ScatterBrain display would be to first determine how many graphs will be shown, using the Screen configs menu and then selecting the desired configuration which will determine how many graphs must be created.  Then create each graph in turn with the Edit/Edit Graphs/Edit Graph 1 etc., selection.  Selecting any of the graph 1 to graph 4 options will present the same Graph Edit Panel.



	It might be useful to first list those elements that must be dealt with in order to create a basic graph.  



Choose variables (2) to be plotted on the x and y axes.

Enter maximum and minimum scale values for each axis.

Enter graph title, y axis label, and x axis labels, or

Instead of item 3, click on Clear Labels (which creates default axes labels and graph title from the variable names.  This is the method used most frequently, at least until all other options have been set.

Select one of the seven options from the drop-down Options menu.

Enter values for any x-axis or y-axis reference lines that may be desired.

Assigning variables to be used for comparison purpose, which will generate red or green gain or loss vectors.



These steps will be discussed in turn.



1.  Choose x and y variables.



A variable is selected as follows:

Highlight the variable name in the Variable List by clicking on it.

Enter it into the Vertical Axis (Y) or Horizontal Axis  (X) Variable Name box by clicking on the corresponding [<] button.



Enter maximum and minimum values for each axis.



Note that when a variable name is highlighted in the Variable List that the maximum and minimum values of that variable appear in the two boxes directly above the Variable List.

Referring to the actual maximum and minimum values for the variable selected, type in the desired scale range into the edit boxes beneath the Scale Max and Scale Min labels.



Note:  If decimal places are appropriate, enter the number desired in the boxes beneath the Decs label.  Also, enter an integer value in the boxes below the label W if for some reason it is desired that the axis scale value be provided a wider format than the default width. 



Type in desired text for the graph title and axes labels (three bottom edit boxes). Alternatively, click on the Default Title & Axes’ Labels button near the bottom of the Graph Editor dialog box to use the default title and axes labels.			

Click on Apply to see the graph.

In most cases the choice in the Graph Options drop-down menu will be None. The other options are discussed below.





Reference Lines:  To keep the graphs as clean and simple as possible, the only provision for additional labeling or grid lines is the ability to place up to four reference lines on each axis.  The values at which these lines will be drawn are typed in the spaces provided in the Reference Lines section.  Once entered they can be cleared or edited individually, using normal edit commands.



Graph Options:  The Graph Options label is just to the left of a small drop-down combo box.  Following are the valid choices that may be selected:

	

None:  No effect.



Regression Line:  Show regression line.



  +1 Std Error of Est.:  Show regression line and standard error of the estimate above and below the regression line.



  +2 Std Errors of Est.:  Same as above, but additional lines are two standard errors of the estimate above and below the regression line.



Map:  Designates that this graph uses a map, and will use information contained in the Map Editor (described below).  This value should not be entered until the Map Editor page has been properly filled out with, in particular, valid file names for any map boundary files to be used and the directory path name where the map files are stored.



Gain-Loss Chart:  This option utilizes the variables for Y and X. that are selected in the rectangle labeled Comparison Variables. These connecting lines are either green or red:



If the y-value of the variable for Y in the Comparison Variables box is greater than or equal to the y-value for the variable which has been selected to be plotted on the vertical axis of the graphs, then the change vector will be colored green.

If the y-value of the variable for Y in the Comparison Variables box is less than the y-value for the variable which has been selected to be plotted on the vertical axis of the graphs, then the change vector will be colored red.



If the main focus is indeed upon the changes in the y-values, the same x-values might be used in both graphs.  In this case, the green and red lines would be vertical. If the data file also contains a variable that represents a change in value for the variable that is being plotted on the x-axis of the graphs, then that value should be selected for the X row in the Comparison Variables box.



The variables to be used as the Comparison Variables are chosen by (1) selecting the desired variable in the Variable List and (2) clicking on the appropriate insert button [<] in the Comparison Box.



Finally, select Gain-Loss Chart in the Graph Options combo box.



45 Degree Line:  This option provides another way to

compare differences in values between two variables.  It is only relevant if both axes have the same minimum and maximum values.  If the plotted position of some point with values (x,y) lies above the 45-degree line, then the value for y exceeds that for x, and vice versa.





Data Table Edit: The purpose of the Data Table Editor is to allow the user to specify which data will be shown in the data table when points in the graphs are identified, and how the data will be formatted.  In addition, the functions to be used in the Averages/Totals mode must be specified.



	First, note some of the major sections of the Data Table Editor (DTE).  As in the Graph Editor, there is a list of the Variable Names that are contained in the data file.  It is from this list that the variables to be displayed will be selected. These variable names will appear on the combo box drop down list, from which they are selected.



	The Displayed Data Columns list shows the names of the variables that have already been selected, even if only by default. Upon first use with a new data file, the names of the first fifteen variables will be shown here, by default.  Fifteen is the maximum number that can be displayed in the data table at once. 



	The value entered in the edit box labeled Nbr of Data Cols to Display determines how many variables, in addition to the Name field, actually will be displayed in the table., up to a maximum of 15.



	Note:  If for some reason it is desired to not present any of the numeric information related to points as they are highlighted, the value for Nbr of Data Cols can be set to zero (0).  Then only the IDs and Names will appear in the data table.



	Finally, the area labeled Field Information is where the appearance of each variable is determined.



	The steps required to select a variable for display in the data table, and to format its appearance, are now listed:



Highlight the variable in the drop-down Variable List.

In the Field Information panel click the [<] button in the top row (labeled Var).

If the variable name is suitable for use as the column heading click also on the [<] button in the line labeled Heading.  If a different label is desired, type it into this space.

Enter a number specifying the width of the column.  This value needs to be at least 1 greater than the number of characters in the Heading line, as well as at least 1 greater than the maximum number of digits of the variable, counting the decimal point, if needed, as well as allowing for a negative sign, if appropriate. This is entered in the line labeled Col W.

Enter the number of decimal places to be shown in the line labeled Decs.															The last three lines in the Field Information box deal with how the Averages function will use data in this field.								

In the Function line, enter “T” if totals are to be computed,  “A” if averages are to be computed, or “P” if percentages are to be calculated (The percentages would indicate the proportion of the sum of the values of the indicated variable in those observations highlighted with the Averages function, compared to the sum across all observations).

In the line labeled Weight, enter “S” if an “A” was entered in the previous line and if a simple arithmetic average is desired.  If an “A” was entered in the previous line and if a weighted average is desired, then enter a “W” in this line. 

If a “W” was entered in the Weight line (previous) then enter the name of the variable to be used as the weighting variable. Use the technique suggested in steps (1) and (2) above to insert the weighting variable name into this box.

Move the Field Information into the appropriate row in the Data Cols list. 							(a)  To insert for the first time, or to replace a variable which was already assigned, highlight the desired row  in the Displayed Data Columns list by clicking on it, then click on the button labeled <Transfer Field Info to Selected Column.						(b) To insert the field information in between two variables already in the Data Cols list, highlight the lower of the two, and then click on the button labeled <Insert Field Info Before Selected Column.	

To remove a variable from the list, highlight that variable in the Displayed Data Columns list, and then click on the button labeled Remove Selected Column from Data Table, located near the bottom of the page.					When finished editing a data table, click on the Apply button at the top of the edit panel.

Note that when a field is inserted (9b) or removed (10) the value shown in the box beneath the heading Nbr of Data Cols to Display is adjusted accordingly.

											

	

Map Edit



Choosing the Map Edit selection from the Edit menu presents the Map Editor on the screen.  Only one of the graphs being displayed may be designated as a map-type graph.  This choice is made by selecting the Map option from the drop down Graph Options menu in the Graph Editor associated with the desired graph (graph 1, graph 2, etc.).  However, this selection on the Graph Edit Panel should not be made until the proper entries have been inserted in the Map Editor.



As can be observed the Map Editor allows for up to 5 maps to be overlaid on a single graph area.  An example using 2 overlays could be a file containing information to create the boundary of a given state, and a second to create the boundaries of that state’s counties.  Information in a third file might include labels to be inserted at pre-selected locations on the map.  Instead of geographically-related information, an overlay could be created that would place strategically positioned lines over a scatterplot, emphasizing an important relationship or a family of relationships (using multiple lines). Information on how to prepare such an overlay file is contained in Appendix A.



Following is a listing of information that must be filled out in the Map Editor.



Nbr of Map Files:  Must be in the range 0 to 5.					

Map directory:  The complete path name of the directory in which the map files reside can be entered.  However, if the map or maps are closely associated with the data file being used and are placed in the same directory as the ScatterBrain executable (*.jar file), then the entry in the Map Directory edit box can consist of a single period (.).  Similarly, a directory immediately beneath the current directory could be declared with (./dir name/).



Other information, by column:						

Map Files:  File names of the files containing the information to create the map or overlay.  Must have the letters “map” as the file name extension. 



Color:  Specifies the color to be used for the lines creating the map. The permissible values are:



		0:	Red

		1:	Cyan

		2: 	Blue

		3: 	Yellow

		4:	Magenta

		5: 	Pink

		6:	White



These codes are also listed at the bottom of the Map Editor, but must be manually entered or typed in the appropriate edit boxes.





Line Thickness:  The only choices here are:

		1:  Thin line.

		2:  Thick line (not implemented, later);



Note:  Don’t forget that after filling in the appropriate information in the Map Editor, as described above, the “Map” option in the Graph Options drop-down menu in the Graph Edit Panel, for the graph where the map is to appear, must be selected.



Also, of course, the geographic x-y coordinate information must be included in the data file, based upon the same coordinate system as used for the map boundary contained in the map file or files being used.  The two variables containing the geographical coordinates would be used to create a scatterplot in the graph region, in the same way that any other scatterplot is created, using the Graph Edit Panel.  The only difference is that setting the Graph Options entry to Map causes the map file to be read and the map boundary to be drawn on the same graph as the scatterplot.



ScreenCapture



Clicking on ScreenCapture in the menu bar will initiate a process to copy and save the screen image to a jpeg image file. The file name, with the “.jpeg” extension, should be entered into the File Name edit box on the dialog box.  Before using this option, you must create the following directory structure immediately beneath the directory in which the ScatterBrain jar file is located:  /DATA/ScreenShots/  In other words, create a subdirectory of the file where the jar file was saved and name it DATA. Then, create a subdirectory of the DATA directory named ScreenShots.  When saving a new screen image, you can navigate to directory ScreenShots to see what image file names have already been used or to write over a previously save image if its name is selected.



After saving, a program such as Window’s Paint can be used to crop out any unneeded border areas.  I use Adobe PhotoShop Elements 9 to reduce the pixel sizes of images that will be used on the Web.  



You might want to apply the Switch Colors option (above, under Miscellaneous functions) before capturing the image, especially if you intend to print it.

�

	Appendix 



	Description of Map Files



Although basic in nature, the mapping features included in ScatterBrain are sufficient to provide a geographic perspective to the data analysis.  The most challenging part is obtaining or generating the geographic coordinate data corresponding to the locations of interest. For many purposes absolute accuracy is not required.  The map of Texas which is used with the demo file TEA_SchoolFinance.csj,   using approximate locations of Texas’ school districts, is a good example.  The latitude and longitude are included in the data file, along with the other data elements.  ScatterBrain then converts the coordinates and displays them as a scatterplot.  The relative locations of the points on the scatterplot thus correspond to their actual geographical positions. The user must assign maximum and minimum scale values for these geographical longitude and latitude data.  The axes themselves can be prevented from appearing in the chart by entering a single space character (i.e., a blank space character) as the x-axis label.  



The visual appeal of a scatterplot of geographical locations is obviously greatly enhanced if it is enclosed by a political boundary. The information used to create the boundary for the State of Texas is read from a separate file and ScatterBrain then draws the boundary.  Because this file (TX_S.map) is a text file, its structure and contents can be viewed using any text editor or word processor.  (TX.S.map can be found in the /resources/DATA sub-directory.  The tea.jar file must be unzipped to access this file.



The first five records in this tab-delimited file are:



			Nbr	Type		X-coord		Y-coord	Label



		    	 1 	1  		 -94.381000 		 29.587500

   			 2 	2   		 -94.426900   		 29.574400

 			 3           2  		 -94.473300   		 29.559500

 			 4           2  		 -94.532900   		 29.533100

 		 	 5    	2  		 -94.614200   		 29.500500

		

These data serve the following purposes:



	Nbr:		These are sequential record numbers only.



	Type:	Designate the function of the following X-Y pair:

				1:	Begin new line.

				2:	Continue line from preceding point.

				3:	Plot as a single point.

				5:	Plot label, centered over x-y coordinate. The label 

					would be in the field to the right of the y-coordinate

					field, separated by a tab.

	X-coord:	X or Longitudinal coordinate.

	Y-coord:	Y or Latitudinal coordinate.



	Note:	The scales for the X-Y coordinates of the map outline data points must be the same as those of the X-Y coordinates of the observations in the data file.



Using the Type codes and X-coord and Y-coord data, you may construct any map or overlay for use in ScatterBrain.  For example, you could create some special line segments to overlay a standard X-Y scatterplot in order to draw attention to a particular relationship in the data using the format and coding scheme described above.



Following is a listing of a tab-delimited file named mapexp1.map.  This data creates a reference line overlay in the first graph that is created with the ScatterBrain version found in tea.jar, available at www.polinetworks/SB.  To access this file the tea.jar file must be unzipped.  The file mapexp1.map will be in the subdirectory /resources/DATA.



Contents of mapexp1.map

		------------------------------------------------------------------------------------

1	1	0	3850

2	2	210000	3850	

3	2	500000	5200

4	3	0	3850	3	1

5	3	210000	3850	3	1

6	3	500000	5200	3	1

7	5	400000	4800	TTR=1.40	4

		Note: mapexp1.map is tab-delimited.

	

See the discussion under Map Edit above for the details on using map graphs. 
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