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A topic with many dimensions
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Four Dimensions

for Data Preparation for Data Science

Analytical
Knowledge

Business and
Process Knowledge

Data
Preparation
for Data Science

L]

Documentation and
Maintainance
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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
guestionnaires.

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

The true age values
of the observations
with missing values.

Frequency

Customer Age
M Friends of Aunt Susanne

CustomerBase
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Typically, missing values are analyzed
In @ univariate way

Variable Frequency Missing Proportion_Missing N

Y0 15 8.64% 5960
JOB z 4 68% 5960
REASCON 252 4. 23% 5960 e

VALUE 112 188% | 5960 | -

* 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 SAS Macro sMV_PROFILING to
insight about the nature of your detect pattern in your missing
missing values

values

MV_PROFILE CHAIN

;;;;;;;;;

The structure of MISSING VALUES in your data — get a
clearer picture with the macro S.SaS.
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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




You can also use SAS Procedures for this task

data claims mv;
set em.clalims;
Jobclass MV Indicator = missing(jobclass);

Irun;

proc legistiec data=work.claims mv plots=roc;
clas=s car type car use clm flag density gender married;
model JDbclass_M?_IndicatDr{Event=’l’}
=|car type car use clm flag density gender married
age bluebook clm amt clm freq home wal Homekids

/zelection=stepwi=ze;
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Parameter
Intercept
CAR_TYPE
CAR_TYPE
CAR_TYPE
CAR_TYPE
CAR_TYPE
CAR_USE
CLM_FLAG
DENSITY
DENSITY
DENSITY
MARRIED
BLUEBOOK
HOME_VAL

Analysis of Maximum Likelihood Estimates.

Panel Truck
Pickup

suv

Sedan
Sports Car
Commercial
No

Highly Rural
Highly Urban
Ruwral

HNo

DF
1

Estimate
-5.3828
1.3658
0.7235
-1.0028
-0.8578
-1.3048
0.8108
0.20587
-2.3337
1.2405
02357
0.3558
0.0000148
3ATBEG

Standard
Error

02022
01283
01186
o202
0.1346
0.3502
0.0781
0.0572
0.7573
0.2852
0.28462
0.0532
§.550E-6
JGT4E-T

Wald
Chi-5quare

316.8531
25 4208
44,2303
25.1544
Z7.4870
13.8855

143.2348
12.6161

0.4855
21.7628
0.53320
43.5210
T.2E50
748721

Pr > ChiSg
<0001
<0001
=.0001
=.0001
=.0001
0.0002
<0001
0.0004
0.0021
=.0001
04263
=.0001
0.0047
<0001

Stepwise Logistic Regression “finds” a relevant model
— there might be a pattern

ROC Curve for Selected Model
Area Under the Curve = 0 8966

Sensitivity

0.50
1 - Specificity
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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
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SAS Macro 5MV_ PROFILING
detect pattern in your missing
values

MV_PROFILE CHAIN

to

The structure of MISSING VALUES in your data — get a
clearer picture with the macro S
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Profiling the pattern of missing values with the
%MV_PROFILING macro

* Concatenate each “Missing-Value” Indicator to a string. E.g:
00100100 Records with

> 4 missing
values

Full
Records .
Records with
a missing
value in one

variable

Qo00000000000_0

= Macros can be downloaded from #github
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Multivariate analysis uncovers systematic patterns

Component Pattern

Missing values in these

variables occur together.
-Is there a systematic
pattern?

=] -0.6 -0.4 -0.2 0.0 0.z 0.4
Component 1 (44.55%)




These are your options, if you learn that
data quality is poor

Business
Questions

Criteria )| [CH-——Quality OK—> EGEIVEE

Quality Not OK

Re-Collect Lower
(Re-Measure) Threshold

Improve Quality

Re-Formulate with Analytics

Cancel/Postpone
Projekt
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Results from simulation studies for the effect
of bad data quality on model accracy

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

IELGENEN

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.
Osas
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One-Row-per-

Subject
Data Mart

Multiple-Row-
per-Subject
Data Mart

Longitudinal
Data Mart

Main Types of Analytic Data Sturctures

® CUSTOMER
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BY <analysis subject>
BY CustID;

BY AccountlID;

BY PatientlD;

BY <timevar>

<cross-sectional variables>;
BY Date, Region;
BY Date, Region, ProductGroup;
BY Date, Region, SKU _ID;

Osas



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

Makewide
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@ weight1 @ weight2 @ weight3

Transposing from LONG to WIDE

Using the TRANSPOSE procedure

The following code shows how you can use the TRANSPOSE procedure to

’ROC TRANSPOSE DATA




Proc Transpose and/or %MAKEWIDE and %MAKELONG Macro

Transpose your analysis data with the %MAKELONG and %MAKEWIDE macro

Started: 01-23-2022 | Modified: 04-01-2022 ‘ Views: 3,551

MAKEWIDE and MAKELONG Examples.sas <& Create_dogs_wide_data.sas <& Create_dogs_long_data.sas &
Macro - MAKEWIDE and MAKELONG .sas &

This article introduces the macros %MAKEWIDE and %MAKELONG to transpose your data between different formats. The macros have been introduced
with the SAS Press Book Data Preparation for Ang

Both macros are based on the TRANSPOSE proce Tra nsposi N g fro m W| D E to Lo N G

« you can transpose more than one variable in

» you can write shorter code, especially when n Using the TRANSPOSE procedure

You can also use the TRANSPOSE procedure to transpose the data from a WIDE to LONG structure.

proc transpose data=dogs wide Mame=_measure
out=dogs_long_lvar(rename=(coll=Histamine) where=(_measure contains "Hist
by dogid drug depleted

run


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

The One-Row-Per-Subject Paradigm

Multiple Observation per Analysis Subject

ID Month Type Billing Usage
1

D Birth Sex Region

B RAERBPBPWWWNNRL P

Aggregate, Transpose Data
Describe Behaviour

Analsis Data Mart

ID Birth Sex Region Age .. Billing_Sum Billing_Mean Usage_Sum Usage_Trend Usage_Variab
1

2
3
4
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Hierarchies:
Aggregating Up + Copying Down

Household

Customer

Credit Card

Transaction
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Describe customer behaviour over time
(displaying 4 example customers and the overall mean)

Cust Level
ID
1 =
2 =
am|\can
e CuUsSt1 3

Cust2

w—— CUust3

= CUst4
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lcula

er time int

proc sql;

create table monthly average

select month,

mean {usage) as MonthlyRverage format
from usage
grou
order by month;

by month

gquit;
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proc

_ ~ , : @ CustD & TYPEL & _NAME_
VA uzagery

with MonthlyZvera
by custid;
X ;

ge;

Monthly

Maonthly&verage

Monthly:
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proc transpose data=corr usage
out=Customer ABT (drop= name ) ; @ CustD @ MEAN @ STD @MN @ CORR

by custid; 00D00Z 5350 1573
000005 3550 472
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Feature Engineering — Be creative!

Interval Data

* Correlation of Values
Multiple Observation per Analysis Subject * Course over Time
D" Month “Type "Billing " " Usage - « Concentration of Values

e Seasonal Pattern

1

Categorical Data
* Frequency Counts

= Concatenated Frequencies

AR PP WWWNDNRBRP

= Total and Distinct Counts
Aggregate, Transpose
Describe Behaviour

Network Data

Textual Data
Billing_Sum Billing_Mean Usage_Sum Usage_Trend Usage_Variab

Images and Videos
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Conclusion

* Data Preparation is all All you need to prepare your data
over the analytic lifecycle! for data science is available in the
integrated SAS Viya platform

* Data Preparation / Data Quality /
Feature Engineering /
' " Variety of Analytical Methods /

Visualizing Relationships /

Pepapg oK Comparing Models /
What-If Scenarios / Access for
* Data Preparation is much more different Persona Roles / Model
than just coding! Ops/ ...
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Links

Webinar ,,Data Preparation for Data Science” im SAS DACH Youtube Channel
URL: https://www.youtube.com/playlist?list=PLdMxv2SumIKsgedLBgOt 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
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Data Preparation for Data Science

Data
Assembly

Data Quality
for Analytics

Feature
Generation
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