Content forms

Form 2 (Task 2)
You may fill in this form in either Dutch or English. This form will be available as a separate file on
the yOUlearn website. An assignment will be created on yOUlearn in Week 11 of the course; the
form must also be submitted via yOUlearn.
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Question 1. Task identification.
Given the assigned data set, is this an association rule mining problem or a text mining problem? Explain
your reasoning. (Max 400 words)
Association Rule Mining:
Association rule mining is a suite of techniques for finding associations between items or attributes of a
record in a data warehouse.
Text Mining:
Text mining is an important topic in data mining since a lot of information is nowadays simply published
online. Very often companies need to monitor news and categorise this according to a set of predefined
categories.
Until recently, IT specialists in the enterprise data world focused on “data mining”, which we can define
as the discovery of knowledge from structured data (data contained in structured databases or data
warehouses.) Today the majority of available business data is unstructured information; even though it
may also contain numbers, dates and facts in structured fields, unstructured information is typically text
(articles, website text, blog posts, etc.). The presence of unstructured information makes it more difficult to
effectively perform knowledge management activities using traditional business intelligence tools.
The discovery of knowledge sources that contain text or unstructured information is called “text mining”.
So, the main difference between data mining and text mining is that in text mining data is unstructured.
Data mining vs text mining approaches
Just as data mining is not just a unique approach or a single technique for discovering knowledge from
data, text mining also consists of a broad variety of methods and technologies such as:
● Keyword-based technologies: The input is based on a selection of keywords in text that are filtered as a
series of character strings, not words nor “concepts”.
● Statistics technologies: Refers to systems based on machine learning. Statistics technologies leverage a
training set of documents used as a model to manage and categorize text.
● Linguistic based technologies: This method may leverage language processing systems. The output of
text analysis allows a shallow understanding of the structure of the text, the grammar and logic employed.
(For a better understanding of how this works, this post on text mining and NLP is helpful.)
All these approaches have a common feature: they are all concerned with processing text in an
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approximate way since they are not capable to understand them.
Unlike these technologies, a cognitive technology such as Cogito is designed to understand and analyze
text not by guessing at the meaning of words, but by relying on a deep semantic analysis and a rich
knowledge graph to ensure a precise, complete and more effective understanding of text as a person
would.
So this is a associating rule mining problem.
3.

Question 2. Analyse the dataset potential.
Does the dataset you have been assigned have a specific class associated to the instances of the dataset?
Can this be considered a classification problem, or would clustering be a better choice? Explain your
reasoning. (400 words max.)
So there are 12 features. Target variable, in the machine learning context is the variable that is or should be
the output. We can find a group kind of wine, called quality. I also change the attribute quality into string.
Rapid Miner sees that as a polynomial.
Feature Selection: From many features to a few that are useful. Not all features are created equal.Those
attributes that are irrelevant to the problem need to be removed. There will be some features that will be
more important than others to the model accuracy. There will also be features that will be redundant in
the context of other features. Feature selection addresses these problems by automatically selecting a
subset that are most useful to the problem. Feature selection algorithms may use a scoring method to rank
and choose features, such as correlation or other feature importance methods.
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Conclusion: There are no relations from 0,8 or greather, so in my opinion there is no evident dependency
between the features
Supervised learning is the Data mining task of inferring a function from labeled training data.The training
data consist of a set of training examples. In supervised learning, each example is a pair consisting of an
input object (typically a vector) and a desired output value (also called the supervisory signal). A
supervised learning algorithm analyzes the training data and produces an inferred function, which can be
used for mapping new examples. An optimal scenario will allow for the algorithm to correctly determine
the class labels for unseen instances. This requires the learning algorithm to generalize from the training
data to unseen situations in a “reasonable” way… In this case we have a label called class, so this is a
supervised data mining task.
There are no missing values in the data:
- Look at the statistics of the data in RapidMiner

21

Forms

Form 2 (task 2)

The classes are in very unbalance.
Process en beschrijving toevoegen

I think that there are relative a few outliers per class. So it may be correct values from special cases. Maybe
it’s wise to let him.
The two main subclasses of supervised data mining, classification and regression, are distinguished by the
type of target. Regression involves a numeric target while classification involves a categorical target. In
this case we have a categorical target, so we will use k-NN, naïve Bayes and logistic regression en
calculate te accuracy of the classification
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The first part of the validation block is the training. The second part of the validation block is the testing.
On the training side a block must be placed that represents a classification algorithm. In this case the knearest Neighbour algorithms are selected from the operators
The performance block is added to provide the accuracy of the classification.

This result shows that a k-NN model is quite effective on the Wine dataset. It also shows the result in
terms of a confusion matrix. It shows how well a given algorithm performs with respect to a class in the
dataset selected. The selected k-NN procedure produce very few misclasifications
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Bayes:

With respect to k-NN, naïve Bayes applies a simplistic probabilistic approach to analyse the data. We can
compare the confusion matrix from k-NN and naïve Bayes.
4.

Question 3. Data analysis Part 1.
If you have an association rule mining problem:
a.

Explain all the steps needed in the analysis. (300 words max.)
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The problem of association rule mining is defined as:
Let I = {i1, i2, …..in}
Let D = {t1, t2, ….tn}
Each transaction in D has a unique transaction ID and contains a subset of the items in I.
A rule is defined as an implication of the form:
X => Y, where X, Y is in the collection I. So X=> ij for ij element I
Every rule is composed by two different sets of items, also known as itemsets, X and Y, where X is called
antecedent of left-hand-side (LHS) and Y consequent or right-hand-side (RHS).
Associating rule mining is a suite of techniques for finding associations between items or attributes of a
record in a data warehouse. In order to analyse the database using Rapidminer, we use the following
workflow.

Association rule mining algorithms need the data to be discretised in order to work, we apply the
discretisation to the data in the Wine dataset. The FP-growth algoritm is probably the most efficient
itemset discovery algorithm available to date. FP-growth does not work on every kind of data though; it
requires the data to be in binomial format. So, in addition to discretising the attributes, the discretised
attribute must also be transformed into True/False values using the ‘Nomial to Binomial’block of
RapidMiner.
How FP-growt works:
In the first pass, the algorithm counts occurrence of items (attribute-value pairs) in the dataset, and stores
them to 'header table'. In the second pass, it builds the FP-tree structure by inserting instances. Items in
each instance have to be sorted by descending order of their frequency in the dataset, so that the tree can
be processed quickly. Items in each instance that do not meet minimum coverage threshold are discarded.
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If many instances share most frequent items, FP-tree provides high compression close to tree root.
Recursive processing of this compressed version of main dataset grows large item sets directly, instead of
generating candidate items and testing them against the entire database. Growth starts from the bottom of
the header table (having longest branches), by finding all instances matching given condition. New tree is
created, with counts projected from the original tree corresponding to the set of instances that are
conditional on the attribute, with each node getting sum of its children counts. Recursive growth ends
when no individual items conditional on the attribute meet minimum support threshold, and processing
continues on the remaining header items of the original FP-tree.
Once the recursive process has completed, all large item sets with minimum coverage have been found,
and association rule creation begins
b.

Explain the meaning of the found itemsets. (300 words max.)
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Nb. There are more associationRules.
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Lets take the following rule.

The algoritm discover that wine with fixed acidity and residual sugar, had a support of 22,3 % (0,223),
with the support indicating how frequently that particular rule has influence on the density. The
confidence is an indicator of how often the rule has been found to be true. The lift of a rule is the ratio of
the observed support to that expected if X and Y where independent.

c.

Select one of the categorical variables in the dataset and apply a classification algorithm of your
choice selected from those studied in the course. Report the confusion matrix obtained and
explain the result. Alternatively, take a subset of the continuous attributes in your data set and
apply a clustering algorithm, explaining the results (300 words max.). Provide screenshots of the
workflows.
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A confusion matrix illustrates the accuracy of the solution to a classification problem.
A confusion matrix contains information about actual and predicted classifications done by a
classification system. Performance of such systems is commonly evaluated using the data in the matrix.
The table shows the confusion matrix for a class classifier.
The entries in the confusion matrix have the following meaning:
1. a is the number of correct predictions that an instance is negative,
2. b is the number of incorrect predictions that an instance is positive,
3. c is the number of incorrect of predictions that an instance negative, and
4. d is the number of correct predictions that an instances positive [9].
Some standards and terms:
1. True positive (TP): If the outcome from a prediction is p and the actual value is also p,
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then it is called a true positive.
2. False positive (FP): However if the actual value is n then it is said to be a false positive
3. Precision and recall: Precision is the fraction of retrieved instances that are relevant, whilerecall is the
fraction of relevant instances that are retrieved. Both precision and recall are therefore based on an
understanding and measure of relevance. Precision can be seen as a measure of exactness or quality,
whereas recall is a measure of completeness or quantity. Recall is nothing but the
In this case the prediction of vijf and six are good. Zeven matig and the prediction of four, acht and seven
are bad.

5.

Data analysis Part 2.
If in answering Question 3c. you applied a clustering (classification) algorithm, now apply a classification
(clustering) algorithm and explain the results (400 words max.). Provide screenshots of the RapidMiner
workflows.
Iám a bit unclear about this question. Clustering and Clasification are two different methods of machine
learning and two distinct groups of algoritm. For example a clustering algoritm could use k-means to
segment the database, whereas K-nn algorithm can be used for a classification task. We can build a hybrid
of clustering and classification but the two are distinct type of analysis.
There I have in used a have used a classification algoritm, I supposed now to use clustering.
Clustering can be considered the most important unsupervised learning problem; so, as every other
problem of this kind, it deals with finding a structure in a collection of unlabeled data.
A loose definition of clustering could be “the process of organizing objects into groups whose members
are similar in some way”.
A cluster is therefore a collection of objects which are “similar” between them and are “dissimilar” to the
objects belonging to other clusters.

The Goals of Clustering
So, the goal of clustering is to determine the intrinsic grouping in a set of unlabeled data. But how to
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decide what constitutes a good clustering? It can be shown that there is no absolute “best” criterion which
would be independent of the final aim of the clustering. Consequently, it is the user which must supply
this criterion, in such a way that the result of the clustering will suit their needs.
For instance, we could be interested in finding representatives for homogeneous groups (data reduction),
in finding “natural clusters” and describe their unknown properties (“natural” data types), in finding
useful and suitable groupings (“useful” data classes) or in finding unusual data objects (outlier detection).
An important component of a clustering algorithm is the distance measure between data points. If the
components of the data instance vectors are all in the same physical units then it is possible that the simple
Euclidean distance metric is sufficient to successfully group similar data instances. However, even in this
case the Euclidean distance can sometimes be misleading. Figure shown below illustrates this with an
example of the width and height measurements of an object. Despite both measurements being taken in
the same physical units, an informed decision has to be made as to the relative scaling
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