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DER

Touristik

SAS helps DER Touristik
better plan for the
future with fast and
reliable forecasting.

WHY Forecasting?

LEv] STRAUSS 5 co.

SAN FRANCISCO

N 5RICIN TSV ET &5

QUALITY CLOTHING

SAS helps Levi Strauss & Co
develop smarter demand
plans so consumers around
the world can find the
merchandise they want.

Copyright SAS Institute Inc. All rights reserved.

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

says Ba rilla. “They’ve helped us start
our digital transformation and face
daunting challenges with confidence.”

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.
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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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Time Predictors

* Tourist visits next summer MPG given car’s characteristics
* Product demand for the next 6 months Wine quality score given lab test results

*  Website visits in next weeks Customers’ ratings given product
information




Methods to Perform Forecasting in SAS

SAS Programmmg and SAS Studlo IENS Visual Forecasting Pipelines/Automated Forecasting
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Open-Source Integration

* Distribute open-source
algorithms in Viya nodes

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

Osas




Methods to Perform Forecasting in SAS

Visual Forecasting Pipelines/Automated Forecasting

= Mol Stuck - Buik Mok

* Distribute open-source
algorithms in Viya nodes

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

Osas
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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

Copyright © SAS Institute Inc. All rights reserved.



(Always) plot and review your Data

proc sgplot data=
series =

rUun;

u}EP" ) <= year(date) <= 2000;
run;

Copyright SAS Inst



Use the ESM procedures for exponential smoothing models

proc esm data=work.ftlights ] | Fore: } lead=36 outfor=work.ES5M FC1 print=all ;
where 1998 <= year(date)

forecast passengers / model=

id date interval=month;

run;

Forecasts for Passengers Total rows: 168 Columns: 8 of 8 Rows 1to 168

2000000 - o

(1) Date @ ACTUAL @ PREDICT ® LOWER @ UPPER
7000000
SEP2000 5810787.8 5983266.9... 5731420.... 6235113....

6000000 - ? OCT2000 6215357.7 6174765.0... 5922918.... 6426611....

Passengers

NOV2000 6021347.9 5905018.3... 5653171.... 6156865....
000000 4 DEC2000 5794379.8 6086641.4... 5834794.... 6338488....
JAN2001 . 5607069.3... 5355222.... 5858916....

4000000
FEB2001 . 5487061.6... 5190572.... 5783551....

T T MARZ2001 . 6384545.9... 6049234, 6719857....
1992 1994 1996 1998 2000
Date APR2001 . 6163654.084 5793503.... 6533804....

® Actual Predicted
O 85% Confidence Band — — —  Start of multi-step forecasts

: MAY2001 . 6283725.3... 5881684.... 6685766....
Company Confidential — For Inter
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Statistic

Corrected Total Sum
Sum of Square Error

Mean Square Error

R-Square

Maximum Error

Minimum Error

Minimum Percent Er

Mean Error

Statistics of Fit for Variable Passengers

Degrees of Freedom Error
Number of Observations
Number of Observations Used
MNumber of Missing Actuals

Mumber of Missing Predicted Values

Total Sum of Squares

Root Mean Square Error
Unbiased Mean Square Error

Unbiased Root Mean Square Error
Mean Absolute Percent Error

Mean Absolute Error

Amemiya's Prediction Criterion

Maximum Percent Error

Number of Model Parameters 2

of Squares

2.32503E12

1.7613%9E10
132717.317

1.78849E10

2.06163916
102384.498
0.97436629

Adjusted R-Square 0.97416911
Amemiya's Adjusted R-Square 0.97357757
Random Walk R-Square 0.91538944
Akaike Information Criterion 3118.13785

Schwarz Bayesian Information Criterion 3123.90345

1.81559E10
354187.817
-288559.88
7.23623991
-6.5895583

20971.6104

ror

Passengers

Passengers

8000000 4

7000000 4

6000000 4

5000000

4000000 4

T
1990

T T T T
1994 1996 1998 2000

Date

® Actual Predicted
O 85% Confidence Band — — —  Start of multi-step forecasts

Forecasts for Passengers

8000000

7000000

6000000 4

5000000 4

4000000 4

fb?@i&%

!

T
1950

T T T T T
1392 1694 1996 1998 2000
Date

® Actual Predicted
O 385% Confidence Band — — —  Start of multi-step forecasts

forecast passengers /
id date interval=month;

SIMFLE

DOUBLE

LINEAR

DAMPTREND

ADDSEASONAL | SEASONAL

MULTSEASONAL

WINTERS
uses the Winters multiplicative method.

ADDWINTERS
uses the Winters additive method.

where 1998 <= year(dat
forecast passengers /
id date interval=month;

performs simple (single) exponential smoothing.

performs double (Brown) exponential smoothing.

performs linear (Holt) exponential smoothing.

performs damped trend exponential smoothing.

performs additive seasonal exponential smoothing.

performs multiplicative seasonal exponential smoothing.




Consider to use more advanced models
for complicated problems

Forecasts for Passengers

proc esm data=work.flights 911 plot=(Forecasts)
lead=36 outfor=work.ESM_FC1 ;
where 1998 <= year(date) <= 2003;

forecast pas / model=seasonal ;
id date interwval=month;
run;

PROC ESM cannot use input variables 4000000

® Actual Predicted
O 25% Confidence Band — — — Start of multi-step forecasts

CCCCCCC



Study the autocorrelation structure of your time series
data with the IDENTIFY statement in PROC ARIMA

Trend and Correlation Analysis for Passengers

proc arima data=work.fl
identify var=passenger
run;

T000000 ~

BO00000

5000000 -

4]
@
=}
=
@
w
w
I

o

4000000 -

The ARIMA Procedure

50 100
Name of Variable = Passengers Observation

Mean of Working Series 5154511
Standard Deviation 8581

Number of Observations

Autocorrelation Check for White Noise
To Lag Chi-Square DF Pr> ChiSq Autocorrelations
-] 376.97 <0001 0.790 0.691 0.625 0.558
12 784.05 <.0001 0.473 0.529
18 1016.37 f <0001 0.614 0.536
24 0.90 24 <0001 0.337 0.391
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proc arima data=work.flights 911 plots=all;
identify wvar=passengers(12)
¥ g J

estimate g=(1)(12)
forecast id=date interval=month printal

run;

.
X

method=ml;

out=arima fcl lead=36;

Maximum Likelihood Estimation

Standard
Parameter Estimate Error
MU 134099.0
MA1,1 -0.60915

MAZ2,1

20676.8
0.06607
0.49213 0.08306
Constant Estimate
Variance Estimate
Std Error Estimate
AlC

SBC

Number of Residuals

tValue
6.49
-2.22

5.92

Approx

Pr>|t| Lag

<.0001
=.0001
<, 0001

134099
8.457E10

230817

N

4430.572
4439.76

158

0
1

12

Estimate model parameters and create forecastings with the
ESTIMATE and the FORECAST statement in PROC ARIMA

Forecasts for Passengers

BOD0000 4

6000000 4

4000000

T
1330

den

Institute Inc. All rights reserved.

T T T T T T T T
1992 1994 1996 1948 2000 2002 2004 2008
Date

@ Actual Predicted
O 95% Confidence Limits — — —  Start of multi-step forecasts

T
2008




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

data work.fligh

year( ) p3 then delete;
if '@1sE 'd <= date <= '©1JAN2082'd then Monthsoll
else Months911=8;
run;

work.flights 911 future;
1 to 36:

ntr( "Month', "@1JANZ084 " d, Lead-1);

drop lead;
run;

Company Confidential — For Internal Use Only
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Use variable MONTHS911 in the
IDENTIFY and ESTIMATE statement

proc arima data=work.flights 911 xt plus plots=all
where 1998 <= year(date) <= 2003;
identify var=passengers({12) crosscorr={months91i1)
estimate g=(1)(12) method=ml input=Monthso1l;
forecast id=date interval=month printall out=arima_
run;

Maximum Likelihood Estimation

Standard Approx
Parameter  Estimate Error tValue Pr=>|t| Lag Variable Shift

MU 16575.0 10.4 <.0001 0 Passengers 0

MA1,1 -0.5720 0.07379 775 <0001 1 Passengers

0
MAZ,1 0.53677 0.09122 3. =<,0001 1 Fazsengers 0
NUM1 -281861.9 130888.6 -7.50 <0001 Months211 0

Company C¢
Copyright © {

Forecasts for Passengers
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£000000 S

4000000 S

T T T T T T T T T T
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Date

® Actual Predicted
O 85% Confidence Limits — — —  Start of multi-step forecasts




v Model Settings

v ARIMA

Use TASKS in SAS Studio and SAS Enterprise Guide to
automatically write the procedure syntax

Forecasting

5] Time Series Data Preparation

st -

em Time Series Exploration

Modeling and Forecasting

* Task code generated by SAS® Studio 5.2

* Generated on '10/13/22, 9:44 PM'

* Generated by 'autges’

* Generated on server 'wwcompdip'

* Generated on SAS platform ‘Linux LIN X64 3.16.8-1862.9.1.e17.x86_64"

* Generated on SAS version ‘V.83.85M@P111119°

* Generated on browser 'Mozilla/5.8 indows NT 1@.8; Win64; x64) AppleWebKit/537|
* generated on web client 'https://viyawaves.sas.com/SASStudiov/main?locale=en&lal

¢ |ods noproctitle;
5 |ods graphics / imagemap=on;

ast(forecastonly));
1P6_Highuay(1) )
method=HL;

outlier;
run;
1 |quit;

Company Confidential — For Internal Use Only
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&J Open aTask

SAS Tasks » | 17 %/

> parero
> Regression
» Survival Analysis
~ Time Series
[ ARIMA Modeling and Forecasting
|r# Basic Forecasting
|5;;';. Create Time Series Data
MY Forecast Studio Create Project
MY Forecast Studic Open Project
M Forecast Studio Override Project
|5;;';. Prepare Time Series Data
- Regression Analysis of Panel Data

Regression Analysis with Autoregressive Errors




Get into timeseries foresting modeling details with
books from SAS Press

SAS for Forecasting Time Series, Third Edition

John C. Brocklebank, Ph.D.; David A. Dickey, Ph.D.; Bong Choi
EISBN13: 9781629605449

gsas
SAS for

Forecasting

Time Series
Third Edition

John C. Brocklebank
David A. Dickey
Bong S. Choi
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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

Transactional Data or Timeseries Data?

Transactional Timeseries Data
one record per event/case/... data accumulated to time intervals

Company Confidential — For Internal Use Only
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Aggregating data for time series analysis

PROC SQL
PROC MEANS / PROC SUMMARY
(SAS Datastep)

PROC TIMESERIES Overview: TIMESERIES Procedure

The TIMESERIES procedure analyzes time-stamped transactional data with
respect to time and accumulates the data into a time series format. The procedure

can perform trend and seasonal analysis on the transactions. After the
transactional data are accumulated, time domain and frequency domain analysis
can be performed on the accumulated time series.

SasS
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Are these two graphs based on the same data?

Company Confidential — For Internal Use Only
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For some measurements (inventory data)
this might be the appropriate view

Company Confidential — For Internal Use Only
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For other measurements (movement data)
this might be the appropriate view

Be careful with line-charts and missing values!




Explicit or implicit missing values
in longitudinal data

2004-04-01

2004-07-01 . Existing Record

Value Missing
2004-10-01

2005-06-01

20050 . Missing Record
' No Continuity

2006-07-01

SasS
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Detect Missing Values and Zero Values in your Timeseries Data

Home SAS Communities Library Have a look at your TIMESERIES data from a bird's-...

== Article Options ~ RSS Feed

Have a look at your TIMESERIES data from a bird's-eye view -
Profile their missing value structure

(4205 views)

(%) Posted 02-25-2021 03:30 PM | by

-100
¥Profile_TS_MV(data timeseries demodata
id = tsid
date = MonYear o0
value= Quantity
mv =
Zv = (@ scatterplot=YES, NMAX TS=10080
300
-400
2015 2016 2017 2018 2019 2020 2021 2022

MonY ear

Company Confidential
Copyright © SAS Institutd Value Type NonZero-Value Missing 0-Value


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

Replacing and interpolating missing values
in longitudinal data with SAS

Replace Replace with Replace with
with 0 last known value mean

air_mv air_mv_zero |air_mv_previous|air_mv_mean air_expand
112
118
132
29
12829783049

135
144.73734152 Use PROC TIMESERIES

b and PROC EXPAND
119 for these tasks!

= 11619900978
118
115
126
141

SasS
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Aggregation and Processing of Data in One Step with the
TIMESERIES Procedure

proc timeseries data = air missing proc timeseries data = air _missing

nut — a1 cotmiccaing 7orn Nt — A catmiccinag moan

id date interval =month setmiss-=0 id date interval =month setmiss=MEAN
var air_Mv

wal

mun run

Option value Missing values are set to

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

DD

id date interval =month setmiss=PREVIOUS MISSING Missing
var air_ MV MINIMUM Minimum value of the time series
run FIRST First non-missing value
NEXT Next non-missing value

proc timeseries data = air missing <number>

Company Confidential — For Internal Use Only
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Convert Leading and Trailing Zeros to Missing Values

proc timeseries
data=sales original
out=sales corrected

lid date interval=month

11 zeromiss=both
: var sales

MAY49 0 5 MAY 1949 run

JUMN49 0 1 JUM1949

JUL49 43 J JULT1949

AlLG49 45 3 AlJG1949

SEP49 3 g SEFP1949

QCT49 g i QCT1949

MOW49 [ MNOWV1949

DEC49 3 DEC1949 SSaS

JAMNSD 5 3 JANTIED e e e pe o,



r

Two related Articles at Communities.sas.com  comvunims

Replace MISSING VALUES in TIMESERIES DATA using PROC EXPAND and PROC
TIMESERIES

Using the TIMESERIES procedure to check the continuity of your timeseries data

ek ago (562 views) "
ted yesterday (210 views)

. TIMESER

ommunities article "L

Option value

<number>

2004-02-01

Company Confidential — For Internal Use Only
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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

Methods to Perform Forecasting in SAS

Visual Forecasting Pipelines/Automated Forecasting

= Mol Stuck - Buik Mok

Forecasting Object in SAS Visual Analytics Open-Source Integration

OrderTotal (millions)

N+ Distribute open-source
algorithms in Viya nodes

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

Osas

TransactionMonthOfYear Company Confidential — For Internal Us
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SAS® Visual Forecasting
Key Capabilities

AUTOMATION CUTTING-EDGE TECHNIQUES.

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

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

EXTERNAL DRIVERS EMPOWER OPEN-SOURCE

Incorporate events, holidays, and external Scale open-source algorithms to run in parallel
drivers and let the system automatically in the cloud, and in a consistent framework.
choose which are important.

BUSINESS KNOWLEDGE CUSTOMER SUPPORT

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

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

Company Confidential — For Internal Use Only
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Forecasting Project Set Up

Forecasting_Demo_Pricedata

Model Studio - Build Models

region productLine productName

ctline_1

Company Confidential — For Internal Use Only
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Auto Forecasting

Model Studio - Build Models

h

Forecasting_Demo_Pricedata

Data  Pipelines  Pipeline Comparison ~ Owerrides  Insights
»

Auto-Fore Demand Segmentation Machine Learning R Forecasting Auto-forecasting

Run pipeline Descriptio

Automatically fit the best model to

generate forecasts from the selected

model families.

Open

> Model Generation

®; Auto-forecasting
> Model Selection

> Qutput Tables

¥ Model Comparison

Company Confidential — For Internal Use Only
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Advanced Forecasting Techniques

Model Studio - Build Models

Forecasting_Demo_Pricedata
Data Pipelines Pipeline Comparisan Overrides nsights
Auto-Fore g Demand Segmentation Machine Learning

Run pipeline

Prepares the input data for use within the

seline.

@®; Auto-forecasting

2 Model Comparison

B Output

Company Confidential — For Internal Use Only
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Pipeline Comparison, Overrides and Insights

Model Studio - Build Models

Pipeline WMASE
Machine Learning 211 85,212.000
Auto-Forecasting 9.6 2,445.894

Demand Se

O
O
|

R Forecasting

MAPE Distribution (Machine Learning) Execution Summary (Machine Learning)
Percent Description

Number

Numbe

Numbe!

Company Confidential — For Internal Use Only
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Deployment to Production

Model Studio - Build Medels

= | Forecasting_Demo_Pricedata

Data  Pipelines  Pipeline Comparison  Overrides

Report for Forecasting_Demd| Pricedata

Project Summary Project Notes
he Forecasting_D This is a forecasting demo.
pipeline(s), the ch

Mean Absclute Error for the winning strategy is 32.791.

Created by: viyademo01 Champion modeling strategy: Stacked Model (NN + TS) (Machine
Learning)
Date created: ~ 2022-09-28 Selection criterion: Weighted Mean Absclute Error
09:26:162
Last modified  viyademoO1 Weighted Mean Absolute 3279
by: Error:

Date modified: 2022-10-17 Project pipelines:
15-50:077

MAPE Distribution (Machine Learning) Execution Summary (Machine Learning)
Percent Description

Number of series

Number of failures

Number of forecasts equal to zera

Number of inte

Number of

Company Confidential — For Internal Use Only
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Methods to Perform Forecasting in SAS

Visual Forecasting Pipelines/Automated Forecasting

= Mol Stuck - Buik Mok

[ s [1]

OrderTotal (millions)

[l * | Distribute open-source
algorithms in Viya nodes

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

TransactionMonthOfYear

Company Confidential — For Int al Us
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Empower Open-Source Users

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

/ SAS VIYA WORKER NODES \

Scale open-source algorithms for large
| volumes of time series
) The script is Take advantage of all the coding talent in
executed on ...
cach time the organization
/ series group in Apply, compare, and put into production
parallel. the latest forecasting algorithms from
.....B. the open-source world
—
Easily reuse open-source forecasting
algorithms in all business areas by
creating custom nodes which can be

Company Confidential — For Internal Use Only ‘)' "
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Empower Open-Source Users
Python Example

Exchange Vars and Collect
Initialize Python Code Results

Company Confidential — For Internal Use Only
Copyright © SAS Institute Inc. All rights reserved.



Empower Open-Source Users
In |t|allze Python Example

PROC TSMODEL DATA
OQUTSCALAR

QUTOB) £ = my
ID date INTERVAL

BY reg a ju
VAR SALE / ACCUMULATE
QUTSCALAR runtars i

OUTARRAY M-

REQUIRE EXTLA!

Company Confidential — For Internal Use Only
Copyright © SAS Institute Inc. All rights reserved.
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Empower Open-Source Users

Python Example

Python Code

Company Confidential — For Internal Use Only
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Empower Open-Source Users
Python Example

Exchange Vars and Collect
Results

declare

ENDSUBMIT;
RUN;




Empower Open-Source Users
Python Example

Exchange Vars and Collect
Initialize Python Code Results

Company Confidential — For Internal Use Only
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2 [’leCEDATA

7 E)UTARRAY

B oy s

Empower Open-Source Users
Python Example

productName @® _STATUS_ @ _SEASO... ® _CYCL...

Company Confidential — For Internal Use Only
Copyright © SAS Institute Inc. All rights reserved.
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Initialize

Empower Open-Source Users

R Example

Exchange Vars and
R Code Collect Results

Company Confidential — For Internal Use Only
Copyright © SAS Institute Inc. All rights reserved.
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Initialize

=) PROC TSMODEL DATA

Empower Open-Source Users

R Example

1ita OUTARRAY=Casuser . out

ouT AR=casuser.outscalar

LEAD=12;

INTERVAL MOt

ACCUMULATE AVG

Company Confidential — For Internal Use Only
Copyright © SAS Institute Inc. All rights reserved.
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Empower Open-Source Users

R Example

R Code

Company Confidential — For Internal Use Only
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Empower Open-Source Users

R Example

Exchange Vars and
Collect Results




Initialize

Empower Open-Source Users

R Example

Exchange Vars and
R Code Collect Results

Company Confidential — For Internal Use Only
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Empower Open-Source Users

R Example

productName _ ® rPred

Company Confidential — For Internal Use Only
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Selected SAS Training Courses

- 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...

- 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 ...

- 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...

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...

- 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...

Gsas
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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

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
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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

Explore Helpful Resources

View other user webinars that provide insights into using SAS products to make your job easier.
Learn from home — free for 30 days. Get software labs to practice and online support if needed.
Ask questions, get answers and share insights with SAS users.

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.

A plethora of videos on hundreds of topics, just for SAS users.
Get the latest SAS news plus tips, tricks and more.
Meet local SAS users, network and exchange ideas — virtually.

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.
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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

for joining us for

this SAS webinar




