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Data, Information, and Knowledge

 We tend to use data and information interchangeably.

 Can you think of a difference between data, information, and 
knowledge?



3MIS 0855 Fall 2016 – Week 2 – Data, Information, Knowledge

MIS 0855 – Data Science Min-Seok Pang – Sep.08.2016

Data, Information, and Knowledge

 Data : Raw, unorganized facts that describe the characters of an 
event or an object

 Information : Data that is processed and organized with meaning 
and value

 Knowledge : Collection of information and data that is useful for 
decision makings
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Data – Example

Student Exam Score Attendance

Bob 87 90%

Sue 98 100%

Jack 41 30%

Mary 77 80%

Phillip 65 60%

Steve 88 95%

Helen 72 82%

 What information can we find out from this data?
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Information – Example

Student Exam Score Attendance

Bob 87 90%

Sue 98 100%

Jack 41 30%

Mary 77 80%

Phillip 65 60%

Steve 88 95%

Helen 72 82%

Exam Analysis:

Mean 75.4 

Median 77

Lowest Score 41 (Jack)

Highest Score 98 (Sue)

 What knowledge can we discover from this information?
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Knowledge – Example

 The students who get lower exam scores also have lower 
attendance.

Student Exam Score Attendance

Bob 87 90%

Sue 98 100%

Jack 41 30%

Mary 77 80%

Phillip 65 60%

Steve 88 95%

Helen 72 82%

Exam Analysis:

Mean 75.4 

Median 77

Lowest Score 41 (Jack)

Highest Score 98 (Sue)
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Data 
– Another 
Example

 What kind of information can we get from this data?
http://finance.yahoo.com/q/hp?s=CMCSA



8MIS 0855 Fall 2016 – Week 2 – Data, Information, Knowledge

MIS 0855 – Data Science Min-Seok Pang – Sep.08.2016

Information – Another Example

 Comcast stock has risen by 12.8 for the last one year.
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Knowledge – Another Example

 Comcast has outperformed the Dow-Jones Index by 3.33%-point.
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http://www.open-bigdata.com/about/
http://www.nickdiakopoulos.com/2011/12/16/data-information-knowledge-visualization/
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What Information, Knowledge from 
Philadelphia Crime Records?
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NSA Collection of “Metadata”

 What is this report saying?

 According to this report, did the NSA listen to our actual phone 
conversations?

 Which information then did they collect?

http://mashable.com/2013/06/07/nsa-prism-faq/
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Metadata

 Data Dictionary

 “Data for data”

 Data that explains what this data is, what it is for, and how it is 
structured

 e.g. title, description, data type
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http://discombobyoulated.blogspot.com/2013/06/phones-leave-telltale-trail-by-evan.html
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How would you describe this data?
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Metadata for Philadelphia Crime Logs

http://metadata.phila.gov/#home/datasetdetails/5543868920583086178c4f8e/representationdetails/570e7621c03327dc14f4b68d/
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Data Types

Type Description Examples What it’s 
called in 

Excel

What it’s called 
in Tableau

Integer Whole numbers 35, 102, -40, 0 Number Number (whole)

Floating 
point

Fractional values 3.56, -1.0, 10.123 Number Number 
(decimal)

Boolean Binary (2) values True/False,
Male/Female

N/A Boolean

String Numeric and 
non-numeric 
characters

Bob, I like cheese, 
hello123

Text String

Date/Time Calendar date 
and time

8/31/2014,
10:05 AM,
8/31/2014 10:05 AM

Date Date or
Date & time



18MIS 0855 Fall 2016 – Week 2 – Data, Information, Knowledge

MIS 0855 – Data Science Min-Seok Pang – Sep.08.2016

Why do we need Metadata?

 Because computers are dumb!

 It is getting there, but computers are still not able to understand 
what the data means and what it is for.

 So, we have to describe it for them.

http://www.manning.com/sande/excerpt_preface.html
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Metadata is everywhere


