
WEBINAR
Missing Values

with

Statistics for Data 
Analysis

powerd by



WEBINAR AGENDA

Statistics for Data 

Analysis

• What Missing Values are
• Types of missing 

information:
• MCAR
• MAR
• MNAR

• Replacement
methodologies

• Practicl example
• Q&A

Missing Values with

Statistics for Data Analysis

Scarica la nostra APP sugli store

www.statisticsfordataanalysis.com

25+ years of history… in 
brief

About Us

Services included in the 
solution (LaunchBox, Add-On, 
APP, webinar, Support, …) 



Missing Values
with

Statistics for Data Analysis

What are Missing Values?
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What are missing Values?

Abraham Wald: (1902-1950), Hungarian 
mathematician, escaped from Europe to evade Nazi 
persecutions, and was a member of the Statistical 
Research Group (SRG). The SRG was one of the groups 
of scientists and university researchers created in the 
United States during World War II to support the war 
effort.

Airplane sections Bullet holes for “square foot”

Engine 1,11

Fuselage 1,73

Tank 1,55

Rest of the plane 1,8
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Types of missing information:
• Missing Completely at Random (MCAR)
• Missing at Random (MAR)
• Missing Not at Random (MNAR)
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Missing Values

Missing Values analysis can make a difference

The reasons why 

some values are 

"missing" can be 

"ignorable" and 

"non-ignorable"

01
If the process by which 

missing values occur 

can be ignored when 

investigating a 

particular 

phenomenon, the 

presence of missing 

values can be 

considered neutral for 

the purposes of the 

study

02

If, however, the process 

is not "ignorable", the 

presence of missing 

values CANNOT be 

considered neutral for 

understanding the 

phenomenon of interest 

and these must be 

considered in its 

parameterization

03
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Missing Values

Missing Values analysis can make a difference

MCAR and MAR 
result from a 
generation 
mechanism that 
can be "ignorable" 
while MNAR 
belong to the 
"non-ignorable" 
type

01

MCAR assumes 
that there is no 
significant 
difference 
between 
complete and 
incomplete 
information.

02

MAR supposes the variable 
Yi missing values can be 
linked to other measured 
variables, but they do not 
depend on Yi, so the 
mechanism for generating 
missing values can be 
assumed as MAR (e.g. 
male respondents who 
usually do not complete 
the survey on depression 
even if this has no bearing 
on their possible 
depressive state)

03
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Rubin (1976) defined 
three different types 
of missing 
information

Missing Completely 
at Random (MCAR)

Missing at Random 
(MAR)

Missing Not at 
Random (MNAR)
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Example
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Replacement methodologies
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Missing values 
management methods

Deletion of the incomplete information (LISTWISE)1

2

Missing Values Replacements3
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Partial deletion of the incomplete information (LPAIRWISE)



LISTWISE DELETION
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• You can analyze only cases with available data on each variable

• Advantage: simplicity and comparability between analyses

• Disadvantage: it reduces statistical power (due to sample size), does 

not use all information, estimates can be biased if data is not MCAR

• Listwise deletion allows you to obtain regression slope correct estimates 

when the missing values are not a function of the response variable



PAIRWISE DELETION
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• You can analyse of all cases in which the variables of interest are present

• Advantage: it Keeps as many cases as possible for each analysis, uses all the 

information possible with each analysis

• Disadvantage: it is not possible to compare analyses because the sample is 

different each time, the sample size changes for each parameter estimate, it 

can lead to meaningless results

• Compute summary statistics using nj observations not n

• Compute correlation type statistics using complete pairs for both variables
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