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Business Analytics 1. What is Business Analytics?

Example 1: Demand Forecasting

Time

el
ec

tr
ic

ity
 d

em
an

d

25
00

0
30

00
0

35
00

0
40

00
0

45
00

0
50

00
0

55
00

0

Jan 01 Jan 02 Jan 04 Jan 06 Jan 08 Jan 10 Jan 12 Jan 14 Jan 16 Jan 18 Jan 20 Jan 22 Jan 24 Jan 26 Jan 28 Jan 30 Feb 01 Feb 03 Feb 05 Feb 07 Feb 09 Feb 11

Lars Schmidt-Thieme, Information Systems and Machine Learning Lab (ISMLL), University of Hildesheim, Germany

2 / 19

Note: Metered half-hourly electricity demands, nationalgrid, UK, 2013.

http://www.nationalgrid.com/uk/electricity/data/demand+data/
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Example 2: Recommender Systems
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Example 3: Opinion Mining
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Note: Example opinion taken from amazon.com.
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Business Analytics 1. What is Business Analytics?

Business Analytics and Business Intelligence
Business Intelligence

I Business Intelligence and Business Analytics share the same goal:
to manage, process, and analyze large-scale data for supporting
operations and management of businesses.

I Business Intelligence usually is focused on
I data preprocessing (extract-transform-load, ETL),
I data management, esp. data warehouses (DWH),
I reporting, esp. Online Analytical Processing (OLAP),

I Business Analytics is focused on
I analyzing the data (data mining, machine learning),
I supporting a specific business process.

I Business Analytics also adopts Big Data Analytics that uses
different data management and processing infrastructure from data
warehouses.
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Business Analytics 2. Overview of the Lecture

Topics of the Lecture (Current Planning)

1. Basics of Prediction
(supervised learning, regression and classification)

2. Cluster Analysis

3. Dimensionality Reduction and Visualization

4. Frequent Pattern Mining

5. Recommender Systems

6. Time Series Forecasting

7. Big Data Analytics
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1. Basics of Prediction
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2. Cluster Analysis
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3. Dimensionality Reduction and Visualization
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Business Analytics 2. Overview of the Lecture

4. Frequent Pattern Mining
Association rules in large transaction datasets:

I look for products frequently bought together (frequent itemsets).

I look for rules in buying behavior (association rules)

Examples:

I {beer, pampers, pizza} (support=0.5)
{bread,milk} (support=0.5)

I If beer and pampers, then pizza (confidence= 0.75)
If bread, then milk (confidence=0.75)

cid beer bread icecream milk pampers pizza

1 + – – + + +
2 + + – – + +
3 + – + – + +
4 – + – + – +
5 – + + + – –
6 + + – + + –
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5. Recommender Systems
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6. Time Series Forecasting
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7. Big Data Analytics
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Figure 1: Execution overview

Inverted Index: The map function parses each docu-

ment, and emits a sequence of 〈word,document ID〉
pairs. The reduce function accepts all pairs for a given

word, sorts the corresponding document IDs and emits a

〈word, list(document ID)〉 pair. The set of all output
pairs forms a simple inverted index. It is easy to augment

this computation to keep track of word positions.

Distributed Sort: The map function extracts the key

from each record, and emits a 〈key,record〉 pair. The
reduce function emits all pairs unchanged. This compu-

tation depends on the partitioning facilities described in

Section 4.1 and the ordering properties described in Sec-

tion 4.2.

3 Implementation

Many different implementations of the MapReduce in-

terface are possible. The right choice depends on the

environment. For example, one implementation may be

suitable for a small shared-memory machine, another for

a large NUMA multi-processor, and yet another for an

even larger collection of networked machines.

This section describes an implementation targeted

to the computing environment in wide use at Google:

large clusters of commodity PCs connected together with

switched Ethernet [4]. In our environment:

(1)Machines are typically dual-processor x86 processors

running Linux, with 2-4 GB of memory per machine.

(2) Commodity networking hardware is used – typically

either 100 megabits/second or 1 gigabit/second at the

machine level, but averaging considerably less in over-

all bisection bandwidth.

(3) A cluster consists of hundreds or thousands of ma-

chines, and therefore machine failures are common.

(4) Storage is provided by inexpensive IDE disks at-

tached directly to individual machines. A distributed file

system [8] developed in-house is used to manage the data

stored on these disks. The file system uses replication to

provide availability and reliability on top of unreliable

hardware.

(5) Users submit jobs to a scheduling system. Each job

consists of a set of tasks, and is mapped by the scheduler

to a set of available machines within a cluster.

3.1 Execution Overview

The Map invocations are distributed across multiple

machines by automatically partitioning the input data

To appear in OSDI 2004 3
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14 / 19

Note: from [DG04].
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Business Analytics 3. Organizational Stuff

Exercises and Tutorials

I There will be a weekly sheet with two exercises
handed out each Tuesday in the lecture.
1st sheet will be handed out next Tue. 30.4.

I Solutions to the exercises can be
submitted until next Monday noon
1st sheet is due Mon. 6.5.

I Exercises will be corrected.

I Tutorials each Tuesday 12pm–2pm,
1st tutorial at Tue. 30.4..

I Successful participation in the tutorial gives up to 10% bonus points
for the exam.
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Business Analytics 3. Organizational Stuff

Exam and Credit Points

I There will be a written exam at end of term
(2h, 4 problems).

I The course gives 8 ECTS (3+2 SWS).

I The course can be used in
I Wirtschaftsinformatik MSc / Wirtschaftsinformatik / Gebiet BI
I IMIT MSc. / Informatik / Gebiet KI & ML
I as well as in both BSc programs.
I It replaces the former separate courses “Business Intelligence” (BSc)

and “Business Analytics” (MSc).
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Some Books

I Wolfgang Jank (2011):
Business Analytics for Managers, Springer.

I James R. Evans (2013):
Business Analytics, Methods, Models, and Decision, Pearson.

I Mike Biere (2011):
The New Era of Enterprise Business Intelligence, Using Analytics to
Achieve a Global Competitive Advantage, IBM Press.

I Daniel S. Putler, Robert E. Krider (2012):
Customer and Business Analytics, Applied Data Mining for Business
Decision Making Using R, CRC Press.

I A Ohri (2012):
R for Business Analytics, Springer.
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17 / 19



Business Analytics 3. Organizational Stuff

More Books

I Trevor Hastie, Robert Tibshirani, Jerome Friedman (22009):
The Elements of Statistical Learning, Springer.
Also available online as PDF at
http://www-stat.stanford.edu/~tibs/ElemStatLearn/

I Kevin P. Murphy (2012):
Machine Learning, A Probabilistic Approach, MIT Press.

I Christopher M. Bishop (2007):
Pattern Recognition and Machine Learning, Springer.

I Richard O. Duda, Peter E. Hart, David G. Stork (22001):
Pattern Classification, Springer.

I W. N. Venables, B. D. Ripley (2002):
Modern Applied Statistics with S, Springer.
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Some First Machine Learning Software

I R (v3.0.0, 3.4.2013; http://www.r-project.org).

I Weka (v3.6.9, 22.1.2013;
http://www.cs.waikato.ac.nz/~ml/).

I SAS Enterprise Miner (commercially).

Public data sets:

I UCI Machine Learning Repository
(http://www.ics.uci.edu/~mlearn/)

I UCI Knowledge Discovery in Databases Archive
(http://kdd.ics.uci.edu/)
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