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Who is ALICE?

ALICE, an interactive exploratory system to find Classification from data by using machine learning (i.e., Decision Tree), is a kind of data mining tool aimed at the business user produced by Isoft (www.isoft.fr), which can offer a full consulting services in the decision support field. 

By building a Decision Tree with respect to user’s data, ALICE can help the user to find hidden trends in his data, and to extract new models, validated by his own knowledge, from these trends. And with its client/server architecture, ALICE/Server can now mine heaviest databases.

Concept of Decision Tree

A Decision Tree is a flow-chart-like tree structure, where each internal node denotes a test on an attribute, each branch represents an outcome of the test, and leaf nodes represent classes or class distributions. The topmost node in a tree is the root node.

[image: image3.png]30

student?

>

yes

G

30-40

40

excellent

G

fair




Figure 1. Decision Tree

Algorithm of decision tree generating from the given training data.

Input: The training samples

Output: A decision tree.


How does Alice work?
To build decision tree from data by Alice, several steps should be followed (shown as figure 2):





                                      




Figure 2. ALICE Process

Firstly, data source should be figured out. User can extract data from a lot of data sources with different format, such as Text file, Oracle Database, Microsoft Excel, and so on, and the fields of the data set can be assigned if the data are come from plain text. 

Secondly, some preprocessing can be done on the collected data, you can create calculate fields, group values of a symbolic field, and also you can discretize numeric field. 

After the preprocessing, decision tree can be built based on these cleansed data, and the result can be displayed in graphic. 

Once the decision tree has been constructed, advanced analysis can be done, including correlation, crosstab, stat, and report. User can find more knowledge by doing such analysis on the decision tree. The decision tree can be tested and used in Alice, and the system will print out the test results into report for future refinement.

· Data Source Importing

Here, a record set containing a certain population of records will be used as data source to show how ALICE works.
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Figure 3. Select Data Source

To analyze data set, relevant fields should be selected and the type they should be interpreted with can be adjusted, and also any field from the database can be explained.
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Figure 4. Explain Field

· Data Preparation

The aim of data mining is to find out the answers to a question, from the data you’ve collected. As your data is the source of the whole process, its preparation is crucial for the relevance of the answers. You can fine-tune your data with ALICE easily. For example, an interesting variable, field incoming/head, does not exist, but can be calculated from other available variables (i.e., wages, spouse wages, family count, shown on figure 5). And also, several values of symbolic field can be grouped together easily. Additionally, numeric data can be discretized by equipopulation with a specified number of the thresholds, or by manually setting the thresholds.
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Figure 5. Data Preparation

· Building of Decision Tree

Decision Tree is central analysis tool for the data. Let’s have a look how decision tree works on population data. The aim of the example is we want to understand which people succeeded in refunding a loan. The resultant decision tree is shown on figure 6.

The root node contains the whole population (188400 records). ALICE has automatically split it into two sub-populations, according to one parameter (Housing) that has the most important impact on the loan success. The Red/Green chart at the bottom of each node instantly shows the success ratio for each sub-population.
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Figure 6. Decision Tree

Here we can easily notice the split: The root population has a 56.1% success ratio, and has been separated into two groups. The fist one, which corresponds to people owning their house or living in a house owned by their family, has a success ratio of only 15.1$, whereas the other one (people renting their home) presents a 74.9% success ratio.

Furthermore, ALICE can help you to control any level of construction of the tree. It can automatically develop leaves with the variables that have the most significant impact in the segmentation of the population for the loan success. When you develop the tree to a further level, ALICE once again analyses and splits the population of each node according to parameter that presents the most important impact on the loan success. 
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Figure 7. Developed Decision Tree

The result of decision tree can be exported in various ways. ALICE has capability to draw many kinds of charts in 2D or 3D based on the selected node. Here is an example of 3D (Figure 8).
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Figure 8. An example of  3D charts

· Advanced Analysis

ALICE not only builds a decision tree for you, it also can help you to analyze the result further by its functional plugins and model exploitation.

Available plugins include: Correlation, Crosstab, Stat, Report and Segment. By using Segment plug-in, the decision tree that you have built can now be exploited by other data. For example, once you have loaded your tree model inside Segment, you can inject a new population to compare the result. Inject a new data is as easy as connecting ALICE to a data source.
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Figure 9. An example of model exploitation

Conclusion

Alice provides user-friendly interface, so it is very easy to familiar with the operation, and it doesn’t require user have advanced computing and statistics background.  But Alice can’t build decision tree with multi-variables, and it doesn’t allow user to designate the pruning method, or maybe it does no pruning during tree building.  In Alice, the decision tree can’t be output by way of rule, and if it does so, the output maybe more understandable to user.

In short, Alice is a Interactive Exploratory System to find Classification from Data by using of Machine Learning(Decision Tree). Although there are still some shortcomings in the system, it is a very good data mining tool.
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create a node N;


if samples are all of the same class, C then


    return N as a leaf node labeled with the class C;


if attribute-list is empty then


    return N as a leaf node labeled with the most common class in samples;


select test-attribute, the attribute among attribute-list with the highest information gain;


label node N with test-attribute;


for each known value ai of test-attribute


    grow a branch from node N for the condition test-attribute= ai;


    let si be the set of samples in samples for which test-attribute= ai;


    if si is empty then


        attach a leaf labeled with the most common class in samples;


    else 


          attach the node returned by Generate decision tree(si, attribute-list - test-attribute);
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