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Introduction  

Data analysis with DIONE is typically done in four main steps: 

1. Load the data to be analysed. In the current version data can be loaded from CSV 

files and from common statistics data file formats. When loading data from a CSV 

file, the data file is assumed to have a header record containing variable names and 

any number of data records containing values of the variables. Variable names and 

values are separated by commas (,), tabs (\t), semicolons (;), colons(:) or vertical 

slashes (|) and optionally enclosed in double quotes (ñ). Each record is delimited by a 

line break (CRLF). 

2. Explore the data using standard statistical tools to get a better intuition of data 

characteristics, trends, relationships, etc. Each variable can easily be inspected 

individually, showing plots of its distribution and statistical information. Pairs of 

variables can easily be compared for a first intuition of possible relationships between 

variables. 

3. Recode data, if needed: for example, transform numerical data to categorical data or 

group categories of categorical data to new categories. 

4. Analyse the data using sophisticated data analysis algorithms. At present multivariate 

analysis is implemented by learning a Bayesian network from the data values of the 

variables of interest, which will be represented by nodes in the network. The learned 

network can then be used for inference and for estimating effects of interventions. 

5. Save data and/or analysis results. After selecting and/or recoding data for your 

analysis, you may wish to keep these data to continue your analysis at another time. 

DIONE makes it easy to do this. It is also easy to save analysis results as tables, 

graphs and charts, ready for your publications. 

This guide shows and explains these steps with a simple demonstration data set with 

fictitious data on variables such as having visited a country with a high incidence of 

tuberculosis, smoking, age, having the diseases of tuberculosis or lung cancer, and X-ray 

results. You can of course do similar analyses of your own data. 
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Start DIONE 

To launch DIONE, double-click the  desktop icon or select  in the Windows 

Start Menu  . The DIONE screen now looks like this: 

 

At the top of the screen there is a toolbar with buttons for loading and saving data and for 

data analysis. To the right of the buttons there is an area displaying messages about what 

the program is doing (in light blue), including possible error messages (in red): 

 

The main area of the screen has three tabs:  ,  and

 
. Initially the  tab is selected. 

In the  tab there are two tables: after loading data the Variables table  

shows the variable names and the Data table shows data of selected variables. At the top 

right-hand side there are visual representations of selected data, and at the bottom right-

hand side there is a table with frequency distributions and test results of selected data. In the 

 tab a more detailed view of exploratory data analysis results is shown and 

there are options to recode data. The  tab will show results of Bayesian 

network learning and inference algorithms.   
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Load Data 

Data can be loaded from text (.csv) files and from common statistics data file formats, 

including data files with extension .sav, .dta  or .sas7bdat . Column headers of a text (.csv) 

data file must be variable names. In this guide the text file healthdemo.csv  is used. To 

open a data file, press the  button to bring up the  

dialog. Now select the data file to analyse and press the  button: 

 

 

Now you see the variable names (column headers in the text file) in the Variables table at 

the left of the screen (data values will be loaded in the next step): 

 

The second column in the Variables table is the variablesô data type (categorical, ordinal or 

numerical), to be shown after loading the data values. The third column shows the code for 

missing values in the data (default is <missing>, but this can be changed if needed). 
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Select the variables you want to analyse (possibly all) by clicking on their names. You can 

select variables one at a time, use Shift - click  or Ctrl - click  for multiple selection or 

check  to select all variables. 

If there are many variables, you can easily locate desired variables by typing part of their 

names in the  text box (clearing the  text box shows all 

variables again). When you are satisfied with your selection of variables, press the 

 button to load the data for the selected variables. You can add more 

variables and press  again, if desired. You can also press the Enter  key or 

double-click to load variables. You can now see data corresponding to the selected variables 

in the Data table in the middle of the screen, for example with 4 variables selected and 

loaded here: 

 

 

Here all variables have been selected and loaded: 

 



5 
 

The column Type in the Variables table shows the data type of the variables, categorical 

(C), ordinal (O) or numerical (N). DIONE infers the data type from the loaded data. If the 

data for a variable have text values such as yes  or no , the variable is categorical. If the data 

of a variable consist of numbers, the variable is numerical, unless the number of distinct 

number values is less than 12, in which case it is assumed the numbers are codes for 

different levels and the variable is categorical. The data type of a variable can be changed 

by clicking in the type cell of the variable and selecting a different type, for example making 

variable NrSmoked numerical: 

 

If you want to remove variables from the analysis, right-click on the column headers of these 

variables to highlight them in red. If you change your mind about removing a variable, right-

click again on the selected column header. Press button  to remove the 

variables highlighted in red: 

 

These variables are removed from the Data table and will not be used for the Bayesian 

network analysis but are still loaded. They can be added again to the Data table, if desired, 

by selecting them in the Variables table and pressing the Enter  key. You can also press 

button  to remove all variables from the Data table and start again selecting 

variables form the Variables table.  

You can also remove variables from the Variables table by selecting them and pressing the 

Delete  key to unload them. This way it is easier to remove many variables at a time, but be 

aware you can no longer access these variables in the current session. 
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Missing Values  

The default code for missing values is <missing> . If your data have a special code for 

missing values, you can set that code in the  text box by typing the desired 

code, pressing the Enter  key and confirming the recoding in the next dialog, as in this  

example with data from file healthdemo missing1 .csv : 

 

 

For some data more than one value is considered to represent a missing value. You can set 

several values as missing value by entering them in the <missing> field, separated by 

commas: 

 

 
 
 
 
 
 
 

You can also set a code for a specific variable in the Variables table row for that variable, for 

example NIL  for variable LungCancer instead of #NULL!  for all other variables here: 

 

 



7 
 

Complete and Incomplete  Cases 

Each row of loaded data contains a specific combination of values for the variables that are 

selected for analysis. We call such a combination of values a case. For many analyses, 

including common Bayesian network structure learning algorithms, it is necessary to have 

only complete cases. i.e. cases with no missing values for any of the selected variables. In 

DIONE it is easy to inspect complete and incomplete cases for a set of selected variables. 

 

For example, with the data from file healthdemo missing .csv  and missing value code set 

to #NULL! , check radio button  : 

 
 

The Data table now shows the cases with missing values, with missing value codes replaced 

by the standard code <missing>  used by DIONE. To give more insight in numbers of 

missing values of all variables, the variables in the Variables table are colour-coded in 

shades of red: darker red means a higher percentage of missing values, so in this example 

variable VisitToTubia has the highest proportion of missing values. Values of a variable can 

be inspected by double-clicking in the variableôs data column in the Data table, with radio 

button  selected to see all values: 
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To show complete cases, select radio button  : 

 
 
 

You can now also see details on variables for complete cases only by double-clicking in the 

variableôs data column in the Data table with the  radio button selected: 

 

      
 
 
 
 
 
 
 
 
Please note that, for numerical variables that have some nonnumerical values, the 

nonnumerical values will de recoded to missing when selecting radio button  or 

 . 
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Explor e Data  

Before proceeding to sophisticated data analysis, it is usually a good idea to explore the data 

with relatively simple tools to develop a better understanding and intuition of their 

characteristics. With DIONE it is simple to explore data by looking at one variable at a time 

or by comparing two variables (univariate and bivariate methods): frequency tables, bar 

charts, histograms, scatter plots and calculation of statistics such as mean, median, mode, 

standard deviation, chi-square tests and risk ratios with p-values, as well as Bayes factors 

and correlations. To make it easy to decide which variables are most interesting for 

multivariate analysis, it is also possible to obtain bivariate comparisons between a variable of 

interest and all other variables and see in one table which variables are likely to be related to 

the variable of interest. The variable of interest will in many cases be an outcome variable for 

which you would like to know causes. 

One Variable  

Select a variable in the Data table, by clicking anywhere in its data column, and press button 

 , press the Enter  key or double-click to see a bar chart and/or 

histogram and a frequency table of this variableôs data at the right of the screen, for example 

variable Smoker with possible values yes  and no : 
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For categorical or ordinal variables, a bar chart is shown. For numerical variables a 

histogram is shown and under the frequency data in the frequency table their mean, median 

and standard deviation are shown. 

This example from the same data set also shows a histogram for a numerical variable: Age 

(a bar chart is also shown to visualize the raw data): 
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Time Series Data  

It is also possible to analyse time series data, including smoothing of a time series by 

calculating a moving average and decomposition of a time series in trend, periodic and 

random components. As an example we analyse these data on the age of death of 

successive kings of England by selecting variable Age Death Kings in the Data table and 

clicking button : 

 

This shows the following dialog. To smooth the time series, set the  

parameter, which is the number of values to use for a moving average calculation, form 

example 7 here: 

 

 

 

 

 

 

 

 

 

The result is shown here, with data points as dots, the moving average as a blue line and a 

regression line as a black line: 

 



12 
 

To decompose a time series, set the  parameter, which is the number of values 

assumed for one period of the time series, for example 12 here for a dataset of monthly 

births in New York: 

 

 

The result is shown here, with the top chart showing again data points as dots, the trend 

component as a blue line and a regression line as a black line, and the bottom chart showing 

the random component as dots and the periodic component as a blue line: 

 

 












































































