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4.1 Content of this Chapter

All the aspects of data:

1. Identification and prioritization of data

2. How to collect and get data

3. How and why to harmonize, rescale and cleansing data

4. Discovery of relationship in data

5. Documentation and reporting of findings

6. Re-definition of the business and analytics problem statement by use 
of the data analytics result
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4.2 Identification and prioritization of data

What we have already done:

1) We have a business problem statement: first assessment of available 
data

2) We have translate the what into the why, and thus, had to think about 
different options / alternatives to perform the analytics project

3) We proposed a set of drivers: input variable and outcomes

4) We proposed a set of (not necessarily causal) relationship between 
the variables
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4.2 Identification and prioritization of data

Identification and prioritization

1) Decide the characteristic of the input variable (mean, distribution, text, 
etc)

2) Determine which data can cover this characteristic (e.g. personal data for 
determination of the age / distributions of ages)

3) Determine which data types are most preferable and prioritize them

4) List all data one already has or one knows they are available

5) If missing data, either one has to go for doing an inventory of additional 
data with your customer or if not available one has to collect them. 

6) If data are neither available nor collectable in due time, one has to refine 
or redefine the analytical or the business problem eventually.
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4.2 Identification and prioritization of data

But, you must become clear about the type of data you need and 
you finally have / can receive. 

A thorough understanding of the data is required.
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4.2 Identification and prioritization of data

Types of data: 

There are many different types of classification of data:

• Hard data vs. soft data

• Numerical vs. categorical data

• Ordinal vs. nominal data

• Discrete vs. continuous data

• Cross-sectional data vs. time series

• Structured vs. unstructured data
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4.2 Identification and prioritization of data

Types of data: 

There are many different types of classification of data:

• Primary vs. secondary data

• Meta data

• Dummy variable 

• Binned (or discretized) data

• Binary data
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4.2 Identification and prioritization of data

Some definitions (repetition):

A population includes all of the members / items of interest in a study

A sample is a subset of the population. A sample is of determined 
randomly and preferably a representative of the whole population.
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4.2 Identification and prioritization of data

Some definitions (repetition):

A data set (of structured data) is usually an array of data with variables
in columns and observations in rows.

Example:
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4.2 Identification and prioritization of data

Some definitions (repetition):

A variable (or field or attribute) is a characteristic of the items of the 
population. 

An observation (or case or record) is a list of all variable values for a 
single member / item of a population.  
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4.2 Identification and prioritization of data

Hard data vs. soft data

• Hard data are data that is collected by scientific observation and 
measurement (e.g. experimentation)

• Soft data are data that is explored from interviews and reflective 
opinions and preferences.

Example:

Testing two new products based on sold items and revenues vs. explore 
in interviews with consumers opinions and preferences of these 
products.
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4.2 Identification and prioritization of data

Unfortunately, in most cases we have soft data. 

Thus, how to translate soft data into hard data?
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whose preferences and 

beliefs can be 

completely described

with hard data

Actual individial Artificial individual



4.2 Identification and prioritization of data

Example (economy): The rationale investors that have all the same and 
full market information. 
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4.2 Identification and prioritization of data

Example (operating room optimization): 

Soft data: interviews with surgeons and management how decisions are made 
when and who can operate an emergency. 

Translation into hard data: Development a set of rules to achieve the same 
behavior: 

• If there is a sufficient long free slot in the discipline of the emergency, then 
allocate it first there

• if the time until the operating rooms are closing is less than 6 hours for an 
emergency category 2 (maximum waiting time for an operation is 6 hours), 
then allocate it to emergency shift (after the closing of the standard 
operating rooms)

• And so on….
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4.2 Identification and prioritization of data

Numerical vs. categorical data

A data or variable is called numerical if meaningful arithmetical 
operations can be performed. Otherwise, it is called catecorical.

Example categorical:
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4.2 Identification and prioritization of data

Ordinal vs. nominal data

A categorical data is ordinal if there is a natural ordering of its possible 
categories. 

If there is no such natural ordering, it is called nominal. 

Example: 

vs.  
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4.2 Identification and prioritization of data

Discrete vs. continuous data

A numerical variable is discrete if it results from a count, such a number 
of customers who buying a certain product. 

A continuous variable is the result of an essentially continuous 
measurement, such as the waiting time of patient.
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4.2 Identification and prioritization of data

Cross-sectional data vs. time series

Cross-sectional data are data on a cross section of a population at a 
distinct point in time. 

Time series data are data collected over time. 
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4.2 Identification and prioritization of data

Cross-sectional data vs. time series

Example: Trading activities of a bank over a certain time horizon. 

1) Proportional composition of the traded instruments per day

2) Development of the number of daily trades 
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4.2 Identification and prioritization of data

Structured vs. unstructured data 

Structured data can be put into rows and columns

Unstructured data cannot be put anymore in rows and columns e.g. a 
text or a movie
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4.2 Identification and prioritization of data

Examples:
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4.2 Identification and prioritization of data

Structured vs. unstructured data 

But: data analytics is typically only applied /can only be applied to 
structured data. 

Thus, how to analyze unstructured data?

Typically, data analytics algorithms cannot access the unstructured data 
directly. 

The unstructured data are first “structured” to be an input for a data 
analytics process. 
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4.2 Identification and prioritization of data

Example: Matching of fingerprints

• Identify important points

• Set up a map / polygon

• The structured maps are the analysed
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4.2 Identification and prioritization of data

Example: Text Mining

One have to extract content and not single words. Thus, the relevant 
words have to be extracted in a structured way.

Example: Big Data

Typically, first application of so-called Hadoop and/or Map-Reduce, and 
then the data are structured for data analytics and statistical tools. 
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4.2 Identification and prioritization of data

Primary vs. secondary data 

Primary data are data which are not yet available and has to be measured and 
collected first. 

Example:

• Company starts producing, recording and storing certain data e.g. new 
reporting data or new regulatory data

• IFRS 9, Impairment: there will be new requirements that companies must 
quantify expected credit losses on financial instruments. 

• This has not been required and done in the past thus, they have to start 
collect the required risk data, calculate the expected credit losses, have to 
store them and have to report them in the financial statements
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4.2 Identification and prioritization of data

Primary vs. secondary data 
Secondary data are data already collected by someone else.

Example:

• Internet

• Accounting / reporting data in companies

• All your student data at ETH / UZH

• Statistical data e.g. census (Swiss Federal Statistical Office)

• Log data in IT systems

• And so on
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4.2 Identification and prioritization of data

Primary vs. secondary data 

Advantage of secondary data: 

• It safes time as the data are already available

• Some data are already structured and cleaned

Disadvantage of secondary data:

• Data may be outdated

• Data may already be processed (or manipulated)
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4.2 Identification and prioritization of data

Meta data

Meta data are data about the data i.e. describes the data. 

Examples:

• Date when data has been collected

• Purpose for the collection

• How the data was collected

• Size / volume of the data

• Image resolution

• Dates of changes in the data / dates of access to the data

• Tags in social media
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4.2 Identification and prioritization of data

Dummy variable (binary data, indicator)

A dummy variable is a 0 – 1 coded variable for a specific category. 
Typically, 1 labels the observations in this category and 0 for all other 
observations not in that category.  

Binned (or discretized) data

Binned data correspond to a numerical variable that has been 
categorized into discrete categories.

These categories are called bins.  
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4.2 Identification and prioritization of data

Use Case: Web Page Analytics

Business issue: A car brand wanted to optimize the success rate of 
customer contacts and thus, to increase the sales of cars. 

Analytics problem:

• Based on the access date of the web page of the car brand, 
classification of the different types of web page visitors e.g. with 
which probability such a visitor will buy a car

• Based on these classes, optimization of the optimal contact procedures
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4.2 Identification and prioritization of data

Use Case: Web Page Analytics (cont’d)

Data available:

14.10.2015
Data Analytics in Organisations and Business - Dr. Isabelle 

Flückiger
149

Order form for 
information

Contact form

Leasing calculator

Log-File:

Recording and storage of the web page behavior of the visitors e.g.

- Which page have been visited

- How they navigate through the pages

- Which information has been ordered

- What calculation in the leasing calculator has been performed

- What time they have visited the web page

- Data entered into the forms (name, address, age, age of the car, etc)

- Which cells of a form has been filled out

- Recurring visits of the page or one-off visit

- By which device the page was visited

Sales data:

Customers who have bought a car 

• when,

• price segment,

• where,

• payment option 

• personal information



4.2 Identification and prioritization of data

Use Case: Web Page Analytics (cont’d)

Classification:
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4.2 Identification and prioritization of data

Use Case: Web Page Analytics (cont’d)

Data used: 
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Binned data

Meta data

Categorial data
(nominal)

Continuous data

Numerical
Cross-sectional



4.2 Identification and prioritization of data

Use Case: Web Page Analytics (cont’d)

Finally, based on the probability of buying a new car, the response medium 
has been optimized (cost – return optimization) and some response time 
analysis:

• > 43%: call and offer them a test drive

• < 8%: send them twice a year the usual advertising brochure

• 8% - 27%: send them some general car brochures within the next 2 months

• 27% - 43%: send them tailored brochures within the next 3 weeks; follow 
up brochures every 2 months
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