
SESSION 1

Business analytics v Business Intelligence

Business analytics wants to turn data collected from multiple places into useful information
for the business, by making good data become knowledge, and removing useless data. To
do so BA utilises descriptive, predictive, and prescriptive analytical components and this will
help the organisation making decisions and help the business become more profitable.
Business intelligence will have a similar scope to BA as they are both business focused, but
the main difference is that BI is a broader picture than BA as BA, IS and analytics are part of
BI. BI aims to research, collect and store data, while BA is a small part of data.
BI is there to analyse the current changes by collecting, storing databases of different
organisations to plan future actions and it is not focused on the future changes, or the
actions to be taken in the future. BA is focused on the future performances and aims at
improving the business by thinking on what we can do based on what can happen, but
cannot store data.

Types of Business Analytics : Descriptive, Predictive and Prescriptive

● Descriptive: not complex statistical technique and we can check what happened in
the analytics. The aim is to identify the trends of the database like increasing,
decreasing or fixed- example the trend of the price of oil over time so to find possible
opportunities

● Predictive: not simple statistical about the future trend and will help create future
trend for a statistic - example what job will be in shortage in 10 years from now in
different countries

● Prescriptive: the aim is making sure we are allocating resources efficiently - ex limit
budget for a marketing campaign and it is there to tell us what we should do

Business Analytics Process

From the data warehouse we will perform the analytics one by one (descriptive, predictive
and prescriptive) for decision making and to improve the business process

Types of Data

Categorical data Numbers, high/low, undergraduate/postgraduate

Ordinal data 1st, 2nd, 3rd - example ranking the universities in Australia

Interval data Data in between

Ratio data Ratios like 1:3 or 3:100 - for example GP margin
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SESSION 4

Data Mining

As we concentrate on the valuable part of the data, we want to ignore the garbage and
useless data, but keeping only the significant knowledge for the business, so that we can
make the decision making and improve the business. Data mining is really important for the
business and aims to find correlations. Another name for DM is KDD meaning knowledge,
discovery in a database. DM can be part of machine learning, deep learning, advanced
statistical technique, advanced machine/ deep learning.
Because of lots of data, only a part will be significant for the business to run analytics. So we
need firstly to identify the data that we need to use to make it useful.

There are two types of data mining: predictive method with regression (help to predict the
future value) and classifications (dividing in groups), and descriptive method with association
rule and clustering (grouping and making clusters).
Visualisation is important for understanding the trend of the values and it is an immediate
tool that helps identifying the data to any user.

Data Mining Process

There are many issues in a data set, so we need to follow this step to do DM. Step 1 to 4 is
where the data is prepared for mining,

1. Data cleaning:in the data set there is lots of useless data that is not needed (noises),
and we need to remove the noise and the inconsistent data. For example, if a column
is the WAM of students (0 to 100), there cannot be any word in there as it is inconsistent

2. Data integration: data can come from different sources like servers, cloud, data
warehouse, data centres, internet or LAN. We have to put all the data within one
place: data warehouse and we need to logically organise it and the DW will act like a
storage

3. Data selection: select the data that is required for the analysis, by filtering the needed
data and the selection is what will be targeted

4. Data transformation: changing from a format to another format, and it will cause
issues if the data is not with the same format. For example a column cannot be with
the different number of decimals as this will be inconsistent

5. Data mining: main process and heart of the KDD process

6. Pattern evaluation: once data mining has been done, we should try to find the
interesting patterns based on our interest and our aim.

7. Knowledge presentation: add in the dashboard or create a graphic like pie chart, bar
chart or column chart so that the users can understand the significant data
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Types of clustering

1. Partitioning Methods: with a dataset and objects. K will be the number of clusters
and each partition will represent a cluster and the distance will be inversely
proportional to the similarity, so if high distance, it is dissimilar and different points in
different clusters.
K means algorithm takes the n of input parameter k and firstly they will initialise it and
randomly select the centre.
Secondly, calculate the distance between centre points
Then aggregate all the data items and find find out the new centre points, so to
recentre

2. Hierarchical based clustering methods (Agnes, diana, birch, chameleon) starts
with every point in a separate cluster, so that it will keep merging its popular data
points (or clusters) until one big cluster is left

There are two types of Hierarchical clustering

A- Agglomerative Hierarchical clustering: we will consider each data point separately
in each cluster, so every individual comes to be considered in a different cluster, then
after we will connect these data points together in pairs of separate clusters. The
next step will be to connect the pairs together, and lastly we will connect the clusters
into a big cluster. In an agglomerative hierarchical clustering we will be merging and
merging until we obtain a very big cluster, meaning using a bottom-up approach.

B- Divisive Hierarchical Clustering: differently from the agglomerative approach, here
we will be taking the whole dataset under a big cluster since step one. Then after we
will divide the cluster in two clusters, then dividing the two clusters into sub-clusters.
Lastly we will be dividing each subcluster into individual data points, or until satisfied
termination conditions.
In this approach we will be dividing and dividing the cluster, meaning using top-down
strategy

Most hierarchical clustering methods belongs to the agglomerative hierarchical
clustering category, even if they use different inter-cluster similarity

3. Density based spatial clustering of application with noise (DBSCAN) This starts
with one centre point, then many points around the centre. Given a distance (d), the
centre point will take all the points within the distance. The border point on the circle
using radius d, will create another circle using the same distance. And so on, until the
circle cannot be distributed to a new one and we will stop creating new clusters. At
this point we will be merging all the data points. The cluster will be the merged circles
and the shape will be an arbitrary shape.
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