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Gerhard Svolba
Advisory Presales Solutions Architect, SAS

Gerhard is involved in numerous analytic and data science projects 
in different business and research domains, including demand 
forecasting, analytical CRM, risk modeling, fraud prediction and 
production quality. His project experience ranges from business and 
technical conceptual considerations to data preparation and 
analytic modeling across industries. He is the author of the SAS 
Press books Data Preparation for Analytics Using SAS, Data Quality 
for Analytics Using SAS and Applying Data Science: Business Case 
Studies Using SAS. As a part-time lecturer, Svolba teaches data 
science methods at the University of Vienna, the Medical University 
of Vienna and for business schools.
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Spiros Potamitis
Senior Product Marketing Manager, SAS

Spiros is a data scientist and a Global Product Marketing Manager of 
forecasting and optimization at SAS. He has extensive experience in 
the development and implementation of advanced analytics 
solutions across different industries and provides subject matter 
expertise in the areas of forecasting, machine learning and AI. Prior 
to joining SAS, Potamitis has worked on and led advanced analytics 
teams in various sectors such as credit risk, customer insights and 
CRM.
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WHY Forecasting?

SAS helps Levi Strauss & Co 
develop smarter demand 

plans so consumers around 
the world can find the 

merchandise they want.

SAS helps DER Touristik 
better plan for the 

future with fast and 
reliable forecasting.

SAS helped Barilla meet 
extraordinary demand expectations 

during times when supply chain 
disruptions seem to be the norm.

Read more on The New York Times.

“We are incredibly grateful to have a 
flexible, experienced partner like SAS,” 

says Barilla. “They’ve helped us start 

our digital transformation and face 
daunting challenges with confidence.”

https://www.sas.com/en_us/customers/der-touristik.html
https://www.nytimes.com/paidpost/sas/just-add-data.html
https://www.sas.com/en_us/customers/levi-strauss.html
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Forecasting Predictive Modeling

• Tourist visits next summer
• Product demand for the next 6 months
• Website visits in next weeks

• MPG given car’s characteristics
• Wine quality score given lab test results
• Customers’ ratings given product 

information
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Forecasting compared to Predictive Modeling

A critical distinction between forecasting and other predictive modeling 
is the time component. Forecasts at a future time (horizon) 

depend on responses in the historical periods.
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SAS Programming and SAS Studio Tasks

Open-Source Integration

Methods to Perform Forecasting in SAS

Visual Forecasting Pipelines/Automated Forecasting

Forecasting Object in SAS Visual Analytics

• Distribute open-source 
algorithms in Viya nodes

• Use APIs (like Python & R) 
to call SAS Viya algorithms
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Popular Forecasting Procedures 
in SAS/ETS and SAS Econometrics (selection)

• PROC ESM: exponential smoothing models with optimized smoothing weights for 
many time series or transactional data

• PROC ARIMA: equally spaced univariate time series data, transfer function data, 
and intervention data by using the autoregressive integrated moving-average 
(ARIMA) or autoregressive moving-average (ARMA) model

• PROC AUTOREG: linear regression models for time series data when the errors are 
autocorrelated or heteroscedastic

• PROC UCM: equally spaced univariate time series data by using an unobserved 
components model (UCM)

• Timeseries Data Management with: PROC TIMESERIES, PROC EXPAND, 
PROC TIMEDATA
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(Always) plot and review your Data
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Use the ESM procedures for exponential smoothing models
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Evaluate model fit, select and compare different model types
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Consider to use more advanced models 
for complicated problems

PROC ESM cannot use input variables
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Study the autocorrelation structure of your time series 
data with the IDENTIFY statement in PROC ARIMA
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Estimate model parameters and create forecastings with the 
ESTIMATE and the FORECAST statement in PROC ARIMA

fit the airline model, ARIMA(0,1,1) x (0,1,1)
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Use a SAS Datastep to create the 
intervention variable “MONTHS911”

Create a Dummy Variable with ‘1’ 
for SEP2001 till JAN2002

Create records for future periods
with values for that variable

Append these two datasets to be
used in PROC ARIMA
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Use variable MONTHS911 in the 
IDENTIFY and ESTIMATE statement
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Use TASKS in SAS Studio and SAS Enterprise Guide to 
automatically write the procedure syntax
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Get into timeseries foresting modeling details with 
books from SAS Press

https://sasinstitute.redshelf.com/app/ecom/b
ook/1878352/sas-for-forecasting-time-series-
third-edition-1878352-9781629605449-john-c-
brocklebank-phd-david-a-dickey-phd-bong-
choi

https://sasinstitute.redshelf.com/app/ecom/book/1878352/sas-for-forecasting-time-series-third-edition-1878352-9781629605449-john-c-brocklebank-phd-david-a-dickey-phd-bong-choi
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Transactional Data or Timeseries Data?

Transactional
one record per event/case/…

Timeseries Data
data accumulated to time intervals
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Aggregating data for time series analysis

• PROC SQL

• PROC MEANS / PROC SUMMARY

• (SAS Datastep)

• PROC TIMESERIES
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Are these two graphs based on the same data?
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For some measurements (inventory data) 
this might be the appropriate view
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For other measurements (movement data) 
this might be the appropriate view

Be careful with line-charts and missing values!
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Explicit or implicit missing values 
in longitudinal data

?

Existing Record
Value Missing

Missing Record
No Continuity
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Detect Missing Values and Zero Values in your Timeseries Data

https://communities.sas.com/t5/SAS-
Communities-Library/Have-a-look-at-your-
TIMESERIES-data-from-a-bird-s-eye-view/ta-
p/717449

https://communities.sas.com/t5/SAS-Communities-Library/Have-a-look-at-your-TIMESERIES-data-from-a-bird-s-eye-view/ta-p/717449
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Replacing and interpolating missing values
in longitudinal data with SAS

Replace
with 0

Replace with
last known value

Replace with
mean

Interpolate based
on splines

Use PROC TIMESERIES
and PROC EXPAND 

for these tasks!

Insert missing
records
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Aggregation and Processing of Data in One Step with the 
TIMESERIES Procedure

Option value Missing values are set to

<number>
Any number. (for example, 0 to 
replace missing values with zero)

MISSING Missing

MINIMUM Minimum value of the time series

FIRST First non-missing value

NEXT Next non-missing value
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Convert Leading and Trailing Zeros to Missing Values

proc timeseries
data=sales_original
out=sales_corrected;

id date interval=month
zeromiss=both;

var sales;
run;
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Two related Articles at Communities.sas.com

https://communities.sas.com/t5/SAS-
Communities-Library/Using-the-TIMESERIES-
procedure-to-check-the-continuity-of-your/ta-
p/714678

https://communities.sas.com/t5/SAS-
Communities-Library/Replace-MISSING-
VALUES-in-TIMESERIES-DATA-using-PROC-
EXPAND-and/ta-p/714806

SGF-Paper: Want an Early Picture of the Data Quality Status of Your
Analysis Data? SAS® Visual Analytics Shows You How

https://communities.sas.com/t5/SAS-Communities-Library/Using-the-TIMESERIES-procedure-to-check-the-continuity-of-your/ta-p/714678
https://communities.sas.com/t5/SAS-Communities-Library/Replace-MISSING-VALUES-in-TIMESERIES-DATA-using-PROC-EXPAND-and/ta-p/714806
https://support.sas.com/resources/papers/proceedings15/SAS1440-2015.pdf
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Methods to Perform Forecasting in SAS

SAS Programming and SAS Studio Tasks Visual Forecasting Pipelines/Automated Forecasting

Forecasting Object in SAS Visual Analytics Open-Source Integration

• Distribute open-source 
algorithms in Viya nodes

• Use APIs (like Python & R) 
to call SAS Viya algorithms
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AUTOMATION

Automatically generate, manage, and 
deploy large numbers of trustworthy 
forecasts using a future-proof solution 
you can trust and configure.

EXTERNAL DRIVERS

Incorporate events, holidays, and external 
drivers and let the system automatically 
choose which are important.

BUSINESS KNOWLEDGE

Using your business knowledge, apply 
overrides in a flexible manner.

CUTTING-EDGE TECHNIQUES

Employ time-series, machine-learning, 
hybrid (ML + time series), and deep 
learning techniques to improve your 
forecasting accuracy.

EMPOWER OPEN-SOURCE

Scale open-source algorithms to run in parallel 
in the cloud, and in a consistent framework.

CUSTOMER SUPPORT

Get the support you need to succeed by 
taking SAS forecasting courses and 
joining a vibrant forecasting community.

SAS® Visual Forecasting

Key Capabilities
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Forecasting Project Set Up
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Auto Forecasting
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Advanced Forecasting Techniques
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Pipeline Comparison, Overrides and Insights
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Deployment to Production
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Empower Open-Source Users

SAS VIYA WORKER NODES

DISTRIBUTED FILE SYSTEM

1 2 3 4 5 6 7

1 2 3 4 5 6 7

1 3 2 5 4 67

1 3 2 5 4 67

Distribute native Python and R code, 
along with SAS code, to run in parallel in 
the cloud

Scale open-source algorithms for large 
volumes of time series

Take advantage of all the coding talent in 
the organization

Apply, compare, and put into production 
the latest forecasting algorithms from 
the open-source world

Easily reuse open-source forecasting 
algorithms in all business areas by 
creating custom nodes which can be 
embedded in SAS pipelines

The script is 
executed on 

each time 
series group in 

parallel.
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Empower Open-Source Users

Python Example
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Empower Open-Source Users

Python Example

Output
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Empower Open-Source Users

R Example
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Empower Open-Source Users

R Example

Output
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Selected SAS Training Courses

• https://support.sas.com/edu/schedules.html?crs=STSM&ctry=US - Time Series Modeling Essentials

• This course discusses the fundamentals of modeling time series data. The course focuses on the applied use of the three main model types used to analyze 
univariate time series: exponential smoothin...

• https://support.sas.com/edu/schedules.html?crs=FVVF&ctry=US - Forecasting Using Model Studio in SAS® Viya®

• This course provides a hands-on tour of the forecasting functionality in Model Studio, a component of SAS Viya. The course begins by showing how to load the 
data into memory and visualize the time ...

• https://support.sas.com/edu/schedules.html?crs=VFSP&ctry=US - Large-Scale Forecasting Using SAS® Viya®: A Programming Approach

• This course teaches students to develop and maintain a large-scale forecasting project using SAS Visual Forecasting tools. For the course project, students 
build and then refine a large-scale forec...

• https://support.sas.com/edu/schedules.html?crs=MTSS&ctry=US Models for Time Series and Sequential Data

• This course teaches students to build, refine, extrapolate, and, in some cases, interpret models designed for a single, sequential series. There are three 
modeling approaches presented. The traditi...

• https://support.sas.com/edu/schedules.html?crs=TSFM&ctry=US - Time Series Feature Mining and Creation

• In this course, you learn about data exploration, feature creation, and feature selection for time sequences. The topics discussed include binning, smoothing, 
transformations, and data set operatio...

https://support.sas.com/edu/schedules.html?crs=STSM&ctry=US
https://support.sas.com/edu/schedules.html?crs=FVVF&ctry=US
https://support.sas.com/edu/schedules.html?crs=VFSP&ctry=US
https://support.sas.com/edu/schedules.html?crs=MTSS&ctry=US
https://support.sas.com/edu/schedules.html?crs=TSFM&ctry=US
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Useful Resources

SAS Communities Library Articles
• Step by step guide for using open-source models in SAS VF 

• How to incorporate RNNs in your SAS VF pipelines 

• How to create a custom TensorFlow node in SAS VF with GUI parameters 

• Modernizing Scenario Analysis with SAS Viya and SAS Visual Analytics 

• Free SAS Sample Data Sets for Forecasting

SAS Papers
• Neural Network–Based Forecasting Strategies in SAS® Viya® 
• Writing a Gradient Boosting Model Node for SAS® Visual Forecasting 

• Scalable Cloud-Based Time Series Analysis and Forecasting Using Open-Source Software 

SAS Forecasting E-Book
• Forecasting with SAS: Special Collection

https://communities.sas.com/t5/SAS-Communities-Library/Step-by-step-guide-for-using-Open-Source-models-in-SAS-Visual/ta-p/786390
https://communities.sas.com/t5/SAS-Communities-Library/How-to-incorporate-Recurrent-Neural-Networks-in-your-SAS-Visual/ta-p/770711
https://communities.sas.com/t5/SAS-Communities-Library/How-to-create-a-custom-TensorFlow-node-in-SAS-Visual-Forecasting/ta-p/806258
https://communities.sas.com/t5/SAS-Global-Forum-Proceedings/Modernizing-Scenario-Analysis-With-SAS-Viya-and-SAS-Visual/ta-p/726348
https://communities.sas.com/t5/SAS-Communities-Library/FREE-SAS-Sample-Data-Sets-for-Forecasting/ta-p/808455
https://www.sas.com/content/dam/SAS/support/en/sas-global-forum-proceedings/2020/4493-2020.pdf
https://www.sas.com/content/dam/SAS/support/en/sas-global-forum-proceedings/2019/3258-2019.pdf
https://www.sas.com/content/dam/SAS/support/en/sas-global-forum-proceedings/2020/4440-2020.pdf
https://support.sas.com/content/dam/SAS/support/en/books/free-books/forecasting-with-sas.pdf
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Explore Helpful Resources
Ask the Expert
View other user webinars that provide insights into using SAS products to make your job easier.

FREE Training
Learn from home – free for 30 days. Get software labs to practice and online support if needed.

SAS Support Communities
Ask questions, get answers and share insights with SAS users.

SAS Analytics Explorers
An exclusive platform to collaborate, learn and share your expertise. Gain access to a diverse network to advance your career. Special 
rewards and recognition exclusively for SAS users.

SAS Users YouTube Channel
A plethora of videos on hundreds of topics, just for SAS users.

Newsletters
Get the latest SAS news plus tips, tricks and more.

Users Groups
Meet local SAS users, network and exchange ideas – virtually.

SAS Profile
If you haven’t already done so, create your SAS Profile to access free training, SAS Support Communities, technical support, software 
downloads, newsletters and more.

https://www.sas.com/gms/redirect.jsp?detail=GMS133775_184325
https://www.sas.com/gms/redirect.jsp?detail=GMS133775_184326
https://www.sas.com/gms/redirect.jsp?detail=GMS133775_184327
https://www.sas.com/gms/redirect.jsp?detail=GMS133775_184328
https://www.sas.com/gms/redirect.jsp?detail=GMS133775_184329
https://www.sas.com/gms/redirect.jsp?detail=GMS133775_184330
https://www.sas.com/gms/redirect.jsp?detail=GMS133775_184331
https://www.sas.com/gms/redirect.jsp?detail=GMS133775_184332
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Thank you
for joining us for 
this SAS webinar


