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1.0 INTRODUCTION

In general, data mining is a method used to transform unstructured data into valuable

information. In computer science, the practice of identifying interesting and practical patterns

and relationships in vast amounts of data is known as data mining, often referred to as KDD or

Knowledge Discovery in Databases (Clifton, 2022). Data mining is widely used in business,

science research and government security (Clifton, 2022). There are a variety of techniques

employed in data mining, including classification, clustering and association. We can transform

the raw data into meaningful knowledge and information using a variety of methodologies,

which may then be utilized to boost profits, lower expenses, strengthen customer relationships,

lower risks, and many more.

For this group project, in a group of four students, we are required to use data mining

tools to do some data preprocessing and data mining tasks based on the provided raw dataset.

The purpose of this project is to ensure that the students can understand data mining by

completing the assigned activities and to improve their ability to use data mining tools. There are

two parts in this project. First part is we need to do data pre-processing on the raw dataset that

has been provided by using data mining tools. Next, we need to do at least three data mining

tasks consisting of classification, clustering or association.

In this project, we are given a raw dataset in a document file. The raw data contained a

set of data related to the medical industry. The data provides disease names, disease number

series, and a disease-related abstract. We are assigned to perform the data mining tasks using this

dataset. For our project, our group received Dataset B. A total of 23 raw data concerning medical

terminology were included in the collection.
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2.0 DATA MINING TOOLS

In this group project, we were assigned to use RapidMiner as our data mining tool.

RapidMiner is a robust data mining tool that supports model deployment, model operations, and

data mining. All the data preparation and machine learning capabilities required to make a

significant effect throughout your organization are provided by this end-to-end data science

platform.

Figure 1: RapidMiner Logo

3.0 DATA PREPROCESSING

1. Convert dataset given in words into Excel file. This is because RAPIDMINER only

accepts csv and excel files.

Figure 2: Dataset in Excel file

2. Open RAPIDMINER and start doing text processing. Excel that has been imported can

be read by the Read Excel operator.
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Figure 3: Read Excel operator

3. Change the document from nominal to text by inserting Nominal to Text operator. All

the data will be converted into string value, which helps in the Data Transformation

process.

Figure 4: Nominal to Text operator

4. Add Process Document from Data operator for data transformation. Word vectors will

be produced.
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Figure 5: Process Document from Data operator

Double-clicking the operator and a new workspace will appear. We will start doing data

cleaning and transformation from here.

Figure 6: Workspace inside Process Document from Data operator

5. Start to do the process inside the workspace shown in figure 6. Data transformation starts

with tokenization. Tokenize will split data into single words which in our dataset, it was
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written in paragraphs. Thus, go to the operator and choose Tokenize inside the

Tokenization file.

Figure 7: Tokenize operator

Figure 8: Output after tokenization
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6. Transformed the data into lowercase to minimize the number of words which have the

same meaning.

Figure 9: Transform Cases operator

Figure 10: Output after transform cases
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7. Based on figure 10, you can see that there are some unnecessary words. Filtering stop

word operators is necessary to produce a useful wordlist. Choose the Filter Stopwords

operator according to language used.

Figure 11: Filter Stopwords operator

Figure 12: Output after filtering stopwords
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8. Some of the words might have the same meaning. Thus, we must minimize the words by

converting them into root words. Use the Stem (Snowball) operator for this.

Figure 13: Stem(Snowball) operator

Figure 13: Output after converting all into root words
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9. Since this is a medical dataset, we can identify those medical terms by Generate

n-grams operator. The max length for this operator we set up as 2.

Figure 14: Generate n-grams operator

Figure 15: Output after generate n-grams operator
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4.0 DATA MINING TASK

4.1 CLASSIFICATION (NAIVE BAYES)
Naive Bayes classifiers are a group of classification algorithms that are based on Bayes'

Theorem used to solve classification problems. Naive Bayes is said to be one of the most

common and effective supervised learning methods for quickly predicting machine learning

models. It can even be used to build a model from a small data set and is less costlier than other

algorithms. For this task, the preprocessing is done differently to what was previously

mentioned. Below are the steps when involving Naive Bayes in an activity.

1. First, drag the “Read Excel” operator from the Operators panel into the Process field,

then double click the operator in the Process field and search for the dataset to work on.

Figure 16: Adding “Read Excel” operator into Process field

2. After that, search for the “Numerical to Polynomial” operator in the Operators panel and

drag it into the Process field and then in the Parameters panel, select

“no_missing_values” in the attribute filter type dropdown menu. This is used to change

12



the attributes from numerical to polynomial type and also maps all values of these

attributes to corresponding polynomial values.

Figure 17: Adding “Numerical to Polynomial” operator to process field

3. Next, search and drag the “Set Role” operator to the Process field then in the Parameters

panel, select “Disease” as the attribute name and “label” as the target role. Disease was

chosen as the attribute name because it represents the main column in the dataset.
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Figure 18: Adding “Set Role” operator to process field

4. The next step is to search and drag the operator “Select Attributes” into the Process field

and select “no_missing_values” as the attribute filter type in the dropdown menu under

the Parameters panel. This will be used to select the attributes that will be used in the

predictions and remove the unnecessary ones such as duplicated attributes.

Figure 19: Adding “Select Attributes” operator
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5. Now we need to add the “Cross Validation” operator into the Process field. This will

perform cross validation to estimate the statistical performance of the built model. Then,

double click the operator to enter the Cross Validation field.

Figure 20: Adding “Cross Validation” operator

6. Next, add the “Naive Bayes” operator into the Training field (left side) found in the

“Cross Validation” operator. This is where the classification process happens.
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Figure 21: Adding “Naive Bayes” operator into training field of “Cross Validation” operator

7. After that, add the “Apply Model” operator into the Testing field (right side) found in the

“Cross Validation” operator. This will apply the model that was built onto the dataset.

Figure 22: Add “Apply Model” into Training field
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8. Now add the “Performance (Classification)” into the Testing field (right side). This is

used to assess the statistical performance of a classification task and display the list of

performance criteria values of the tasks.

Figure 23: Add “Performance (Classification)” operator to Testing field

9. Finally, connect all the operators accordingly and click “Run” to display the results of the

classification task.
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Figure 24: Making the connections between operators

Below are the results of the task:

Figure 25: Performance Vector accuracy results

Figure 26: Performance Vector description
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Figure 27: Simple Distribution
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4.2 REGRESSION AND PREDICTION (SUPPORT VECTOR MACHINE)
SVMs are a set of related supervised learning methods used for classification and

regression. They belong to a family of generalized linear classification. A special property of

SVM is , SVM simultaneously minimizes the empirical classification error and maximizes the

geometric margin (Bhavsar et al.,2012).

The data mining technique of regression is frequently used to forecast a variety of

continuous values (sometimes referred to as "numeric values") in a dataset. Each piece of data

will be plotted onto a hyperplane multidimensional plane by the model, with each feature's value

representing the value of a certain coordinate in the SVM method. The hyperplane that clearly

separates the two classes is then located, and classification or regression is then performed. The

two types of SVM are linear and nonlinear, respectively.

1. Retrieve imported data from data repository by drag and drop it from repository to

process canvas.

Figure 28: Retrieve imported data
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2. Search and drag “Select Attributes” operator from operators to process. This operator will

select a subset of attributes of an ExampleSet and remove the other attributes. Choose all

for ‘attribute filter type’.

Figure 29: Use Select Attributes operator

3. Search and drag “Set Role” operator from operators to process. This operator can change

the role of one or more attributes. Choose attribute name to “attribute name” and target

role as ‘label’.

Figure 30: Use Set Role operator
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4. Search and drag “Nominal to Text” operator from operators to process. Using this

operator, specified nominal properties are converted to text. Additionally, it converts each

value of these properties into a string value.

Figure 31: Use Nominal to Text operator

5. Search and drag “Process Document from Data” operator from operators to process.

This will generate word vectors from string attributes.

Figure 32: Use Process Document from Data operator
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6. Double click ‘Process Document from Data’ operator to start adding more operators

there. Operators needed in here are as follows:

● Tokenize - Tokenize the document (split into words)

● Filter Stopwords (English) - Removes English stopwords from a document.

● Transform Cases - Transforms cases of characters in a document. (Lower case)

● Filter Tokens (by Length) - Filters tokens based on their length (i.e. the number

of characters they contain).

● Generate n-Grams (Terms) - n-Gram is defined as a series of consecutive tokens

of length n.

● Stem (Snowball) - Stems words by applying stemming algorithms written for the

Snowball language. It translates a Snowball script (a . sbl file) into a program.

Figure 33: Connect few operators inside Process Document from Data operator

7. Search and drag “Cross Validation” operator from operators to process. It is mostly used

to predict how well a model (trained by a specific learning Operator) would function in a

real-world situation.The nested operator is the cross-validation operator. A Training

subprocess and a Testing subprocess are its two subprocesses. A model is trained using

the Training subprocess. The Testing subprocess then uses the learned model. During the

Testing phase, the model's effectiveness is evaluated.
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Figure 34: Use Cross Validation

Figure 35: Inside Cross Validation operator

8. This step is inside the Cross Validation operator. Search and drag “Support Vector

Machine (libSVM)” operator from operators to training process.  It is a SVM (Support

vector machine) Learner. It is based on the Java libSVM. The standard SVM takes a set

24



of input data and predicts, for each given input, which of two possible classes comprises

the input, making the SVM a non-probabilistic binary linear classifier.

Figure 36: Use SVM in training process inside Cross Validation operator

Search and drag “Apply Model” operator from operators to testing process.  This will

apply a model on an ExampleSet.The goal is to get a prediction on unseen data or to

transform data by applying a preprocessing model.

Figure 37: Use Apply Model operator in testing process inside Cross Validation operator
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Search and drag “Performance” operator from operators to testing process. It is used for

performance evaluation. It delivers a list of performance criteria values. These

performance criteria are automatically determined in order to fit the learning task type

Figure 38: Use Performance operator in testing process inside Cross Validation operator

9. Go back to the main process and start executing it.

Results

Figure 39: Results based on Performance Vector (Table View)
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Figure 40: Results based on Performance Vector (Plot View)

Figure 41: Results in Kernel Mode (SVM) by description
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Figure 42: Results in Kernel Mode (SVM) by Support Vector Table

Figure 43: Results in Kernel Mode (SVM) by Support Vector Visualization
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4.3 CLUSTERING (K-MEDOIDS)
Data mining techniques can be varied and distinguished from one another. One of the

common techniques is clustering. According to Ester et al. (1996), class identification is strongly
related to clustering algorithms. In this project, the clustering algorithm used is k-medoids
algorithm. One of the examples of clustering algorithms that is unaffected by outliers or other
extreme variables is the K-medoids algorithm (Atmaja, 2019). Therefore, that is why this
algorithm is selected to be used in this project. Below are the steps on how we implement
clustering for the given data set in RapidMiner.

1. Since the dataset has been saved inside the storage, operator “Retrieve” will be used to
read the dataset.

Figure 44: Retrieve DatasetB
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2. Use the “Select Attribute” operator to discard the unwanted attribute.

Figure 45: Select Attribute Operator

Click on the “Select Attribute” operator after dragging it into the workspace to see the
parameter. Make sure that the parameters are set as shown below.

Figure 46: Select Attribute Parameter
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3. Apply the “Nominal to Text” operator to change the data into string value.

Figure 47: Apply Nominal to Text Operator

4. Add the “Process Documents from Data” operator to optimize the data used before
performing clustering.

Figure 48: Add Process Documents from Data Operator
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5. By double-clicking the “Process Documents from Data” operator, to optimize the data,
we have added more operators inside it. There are six additional operators included inside
which are ‘Tokenization’, ‘Filter Stopword (English)’, ‘Generate  n-Grams (Terms)’,
‘Transform Cases’, ‘Filter Token (by Length)’ and ‘Stem (Lovins)’. Each operator has its
own significance in optimizing the data. In example, ‘Tokenization’ is used to break
down the text documents into each word. Removing unimportant words are necessary in
this process and to do so, operator “Filter Stopword (English)’ is used. By using the
‘Generate  n-Grams (Terms)’ operator, the pieces of words can be grouped as n
successive items in the document that might include punctuations, words, numbers and
symbols. ‘Transform Cases’ operator is used to standardize the spellings of the words.
Then, to remove the excessive unwanted words from the documents, operators ‘Filter
Token (by Length)’ and ‘Stem (Lovins)’ are applied in the workspace. Overall, the
workspace inside the “Process Documents from Data” operator should look like below.

Figure 49: Process Documents from Data Operator Workspace
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6. Next, we will put the K-Medoids operator from the “Segmentation” file to perform the
clustering task. The parameters are set as shown below as well:

Figure 50: Add K-Medoids Operator

Figure 51: Set K-Medoids Operator Parameters
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7. Then, add the “Multiply” operator to copy the of the clustering objects.

Figure 52: Add Multiply Operator

8. To get the visualization of the cluster made, we will add the “Cluster Model Visualizer”
operator.

Figure 53: Add Cluster Model Visualizer Operator
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9. Lastly, add the last operator which is the “Correlation Matrix” operator to  correlations
between all attributes and use these correlations to create a weights vector. A statistical
method called correlation may be used to determine if and how strongly two pairs of
attributes are connected.

Figure 54: Add Correlation Matrix Operator
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Based on these steps, below are the results that can be obtained and collected:

Figure 55: Cluster Set List Result

Figure 56: Scatter Plot from Cluster Model Visualizer
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Figure 57: Centroid Chart from Cluster Model Visualizer
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Figure 58: Attribute Weight (Correlation Matrix)

Figure 59: Correlation Matrix
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4.4 ASSOCIATION (MARKET BASKET ANALYSIS)
Association is among the well-known data mining techniques, it discovers patterns

based on the relationship between variables in the same transaction. It is also known as

relation technique because it uses the relationship between items and discovers the frequent

occurrence of different items that appear with the highest frequencies within the data set.

Association rules use the if-then statements in order to show the probability of relationships

between data items or variables within large data sets in various types of databases. Association

rules have a number of applications and are widely used to help discover sales correlations in

transactional data or in medical datasets. Association is widely used by retailers because it helps

to understand the customer purchase behaviors (Osman, 2019). Below are the steps of how we

applied association techniques into our project:

1. Read the excel file by using the “Read Excel” operator.

Figure 60: Read Excel Operator
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2. Use the “Nominal to Text” operator in order to convert all of the data into string value.

The process of data transforming can be more efficient by doing this process.

Figure 61: Nominal to Text Operator

3. Next, we add “Process Documents from Data”. The reason why we need to have this

operator is because we want to process word vectors into string attributes based on the

dataset. At the parameters, we need to set the vector creation into “Binary Term

Occurrences” in order to get the value in binary (1 = exists and 0 = not exists) for us to

understand it easily. By clicking on the “Process Documents from Data” operator, we can

put any suitable operators inside it for the process to work well. Operators that we put

inside it are “Extract Content” that help extracts textual content from a given document,

“Tokenize” to splits the text of a document into a sequence of tokens, “Transform Cases”

to transforms cases of characters in a document to lowercase, “Filter Stopwords

(English)” to removes English stopwords from a document, and “Filter Tokens (by

Length)” to filter tokens based on their length.
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Figure 62: Process Documents from Data operator

Figure 63: Operators used in Process Documents from Data operator
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4. After that, we insert the “Numerical to Binomial” operator. This operator changes the

type of the selected numeric attributes to a binomial type (1 = True and 0 = False).

Figure 64: Numerical to Binomial operator

5. The next process is to insert the “FP-Growth” operator. This Operator efficiently

calculates all frequently-occurring itemsets in a dataset, using the FP-tree data structure.

In the parameters, the min support we set to 0.95.

Figure 65: FP-Growth operator
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6. The last operator used was “Create Association Rules”. This operator generates a set of

association rules from the given set of frequent itemsets. We set the min confidence equal

to 0.95 in the parameters. This will be the last step before we run the design process

algorithm.

Figure 66: Create Association Rules operator

Below are the result for association task:

Figure 67: Result after run until “Process Documents from Data” operator
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Figure 68: Result after “Numerical to Binomial” operator was added

Figure 69: Frequent Item Sets
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Figure 70: Result of the Association Rules

Figure 71: Association Rules with confidence value
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5.0 CONCLUSION

Based on the project we had conducted, in conclusion, we have gained extra knowledge
on how to handle the real data mining tasks as we used the dataset given to us. Not only had we
learned on the topic of data mining itself, we also had some experience on how to work with
RapidMiner software that was assigned to us by the lecturer. We have implemented four data
mining tasks in this project which includes classification, regression and prediction analysis,
clustering analysis and association analysis. For classification, we chose to use the Naive Bayes
Algorithm and we have obtained 39.13% of accuracy when performing the classification. For
regression and prediction analysis, we used the Support Vector Machine (SVM) algorithm for the
given dataset. Then, we used the K-Medoids algorithm for clustering analysis so that we can get
better observation of the data inside the clusters formed and FP-Growth algorithm for association
analysis to find the patterns based on the relationships.

Since this project requires us to be involved with the data mining tool itself, we know that
all of the new knowledge we learned during the progress of this project will be useful to us in the
future as well as it will increase our ability to think critically as we analyze the data. These
knowledge can also be applied by us during our industrial training in the future which makes the
knowledge learnt precious and valuable. Through this project, we were able to improve our data
mining abilities while also getting to know the software that can be utilized for data mining,
which will come in handy in the future.
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6.0 APPENDIX

Appendix 1: Dataset B in Excel File

Appendix 2: Plagiarism checker
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