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A topic with many dimensions
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Four Dimensions
for Data Preparation for Data Science
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Why my Aunt Susanne gives 
data scientists a hard time …

• She got her phone in the mid 1960s.

• Customers‘ „Date of birth“ was of no interest at that time.

• Since the mid 1990s it is mandatory to provide the date of birth on a 
new contract.

• She never changed her contract type or answered any customer 
questionnaires.

• She is not the only one with this „data history“.
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What does her phone provider see, 
when he looks at the customer age variable

9.1 % Missing ValuesThe true age values
of the observations
with missing values.
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Typically, missing values are analyzed 
in a univariate way

• How many of your variables are infected by the 
“missing value disease”?

• Not: How many “Full-Records“ do you have?

• Not: Is there a pattern in the structure of missing data?
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How can you detect and treat such situations?

• Business and process knowledge 
about the company is key!

• Define imputation rules based on expert knowledge.

• Simple frequencies per variable do not help.

• Create an indicator variable „Missing YES/NO“ and compare the 
distribution of other variables like customer start date, product 
portfolio, …
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Get a deeper look into the structure of your missing values

SAS®Visual Analytics provides 
insight about the nature of your 
missing values

SAS Macro %MV_PROFILING to 
detect pattern in your missing
values

The structure of MISSING VALUES in your data – get a 
clearer picture with the %MV_PROFILING macro

https://communities.sas.com/t5/SAS-Communities-Library/The-structure-of-MISSING-VALUES-in-your-data-get-a-clearer/ta-p/712770
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Building a decision tree in SAS Visual Analytics to “explain” the 
“missing yes/no event”
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Cross-Check for a randomly generated YES/NO flag
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You can also use SAS Procedures for this task



Copyr ight © SAS Inst i tute Inc.  Al l  r ights reserved.

Stepwise Logistic Regression “finds” a relevant model
→ there might be a pattern
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Get a deeper look into the structure of your missing values
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missing values
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• Concatenate each “Missing-Value” Indicator to a string. E.g: 
00100100

Full
Records

Records with
a missing
value in one
variable

Records with
> 4 missing
values

▪ Macros can be downloaded from #github

Profiling the pattern of missing values with the 
%MV_PROFILING macro
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Missing values in these
variables occur together. 

Is there a systematic
pattern?

Multivariate analysis uncovers systematic patterns
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These are your options, if you learn that 
data quality is poor

Cost
Time, Delays

No Results

Trust
Risk of wrong decisions
Insignificance
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Results from simulation studies for the effect 
of bad data quality on model accracy

• Random missing values in training data 
only have limited effect

• Missing values that occur also in the 
scoring data have a larger effect

• Systematic missing values have a much 
larger effect in general

• Takeaway: 
Not only discuss the “acceptable 
percentage of missing values” in your 
data.
Discuss the WHY they are missing and 
whether this also occurs in scoring.
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Main Types of Analytic Data Sturctures

One-Row-per-
Subject 
Data Mart

BY <analysis subject>
BY CustID; 
BY AccountID;
BY PatientID;

BY <timevar> 
<cross-sectional variables>;

BY Date, Region;
BY Date, Region, ProductGroup;
BY Date, Region, SKU_ID; 

Multiple-Row-
per-Subject 
Data Mart

Longitudinal
Data Mart
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Transposing Data between One-Row-Per-Subject 
and Multiple-Row-Per-Subject

Makewide

Makelong
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Proc Transpose and/or %MAKEWIDE and %MAKELONG Macro

Link

https://communities.sas.com/t5/SAS-Communities-Library/Transpose-your-analysis-data-with-the-MAKELONG-and-MAKEWIDE/ta-p/791732
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The One-Row-Per-Subject Paradigm

Analysis Subject Master Table

ID Birth Sex Region … …
1
2

3
4

Multiple Observation per Analysis Subject

ID Month Type Billing Usage …
1
1

1
2
2
3
3
3
4
4
4
4

Analsis Data Mart

ID Birth Sex Region Age …
1
2

3
4

Billing_Sum Billing_Mean Usage_Sum Usage_Trend Usage_Variab N_Trx

Copy Variables
Create Derived Variables

Aggregate, Transpose Data
Describe Behaviour
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Hierarchies: 
Aggregating Up + Copying Down
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Describe customer behaviour over time
(displaying 4 example customers and the overall mean)

Cust
ID

Level Varia
bility

Simil-
arity

1 =- ++ ++

2 = ++ --

3 - = ~

4 -- + +
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Cust
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Level Varia
bility

Simil-
arity

1 =- ++ ++
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Feature Engineering – Be creative!

Interval Data

• Correlation of Values

• Course over Time

• Concentration of Values

• Seasonal Pattern

Categorical Data

▪ Frequency Counts

▪ Concatenated Frequencies

▪ Total and Distinct Counts

Multiple Observation per Analysis Subject

ID Month Type Billing Usage …
1
1

1
2
2
3
3
3
4
4
4
4

Billing_Sum Billing_Mean Usage_Sum Usage_Trend Usage_Variab N_Trx

▪ Network Data

▪ Textual Data

▪ Images and Videos

▪ …

Aggregate, Transpose
Describe Behaviour
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Conclusion

• Data Preparation is all 
over the analytic lifecycle!

• Data Preparation is much more
than just coding!

All you need to prepare your data 
for data science is available in the 
integrated SAS Viya platform

• Data Preparation / Data Quality / 
Feature Engineering / 
Variety of Analytical Methods / 
Visualizing Relationships / 
Comparing Models / 
What-If Scenarios / Access for
different Persona Roles / Model 
Ops / …
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Links

• Webinar „Data Preparation for Data Science” im SAS DACH Youtube Channel

• URL: https://www.youtube.com/playlist?list=PLdMxv2SumIKsqedLBq0t_a2_6d7jZ6Akq

• SAS Communities: Data Science and Data Preparation Article Overview by Gerhard

• URL: https://communities.sas.com/t5/SAS-Communities-Library/Data-Science-and-Data-Preparation-Article-Overview-by-
Gerhard/ta-p/727875

•

• Book Data Preparation for Analytics Using SAS

• URL: https://github.com/gerhard1050/Data-Preparation-for-Data-Science-Using-SAS/blob/master/README.md

•

• Book Data Quality for Analytics Using SAS

• URL: https://github.com/gerhard1050/Data-Quality-for-Data-Science-Using-SAS/blob/master/README.md

•

• Book Applying Data Science – Business Analyses Using SAS

• URL: https://github.com/gerhard1050/Applying-Data-Science-Using-SAS/blob/master/README.md

https://www.youtube.com/playlist?list=PLdMxv2SumIKsqedLBq0t_a2_6d7jZ6Akq
https://communities.sas.com/t5/SAS-Communities-Library/Data-Science-and-Data-Preparation-Article-Overview-by-Gerhard/ta-p/727875
https://github.com/gerhard1050/Data-Preparation-for-Data-Science-Using-SAS/blob/master/README.md
https://github.com/gerhard1050/Data-Quality-for-Data-Science-Using-SAS/blob/master/README.md
https://github.com/gerhard1050/Applying-Data-Science-Using-SAS/blob/master/README.md
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