Sas For Forecasting Time Series

& H B & kg e

Trens sad Corrslstion Ansiyun far SALES[T]

.I | I| [I|'III'[lI

avidoLlnt

SAS for forecasting time series has become an indispensable tool for businesses and researchers
alike. With the ability to analyze historical data and predict future trends, SAS (Statistical Analysis
System) offers a comprehensive suite of features tailored for time series forecasting. This article will
delve into the intricacies of SAS for forecasting time series, discussing its functionalities,
advantages, and best practices for effective implementation.

What is Time Series Forecasting?

Time series forecasting is the process of predicting future values based on previously observed
values. It is widely used across various domains such as finance, economics, sales, and
environmental science. The main techniques for time series forecasting include:

ARIMA (AutoRegressive Integrated Moving Average)

Exponential Smoothing

Seasonal Decomposition of Time Series (STL)

State Space Models

Machine Learning Techniques

Each of these techniques has its strengths and weaknesses, and SAS provides robust
implementations of many of them.



Overview of SAS for Time Series Analysis

SAS offers an array of tools and procedures specifically designed for time series analysis. Some of
the notable features include:

e SAS/ETS: This module provides a comprehensive environment for econometric and time
series analysis.

e Forecasting Procedures: Procedures such as PROC ESM, PROC ARIMA, and PROC
TIMESERIES facilitate easy modeling and forecasting.

e Graphical Capabilities: SAS includes powerful graphical tools for data visualization,
essential for understanding time series data.

e Data Management: SAS excels at handling large datasets and offers various data
manipulation capabilities.

SAS/ETS: The Core of Time Series Analysis

SAS/ETS (Econometrics and Time Series) is the backbone of time series forecasting in SAS. It
includes several procedures that allow users to perform tasks such as:

- Model Identification: Identify the appropriate model for time series data.
- Parameter Estimation: Estimate the parameters of the selected model.

- Model Diagnostics: Evaluate the model's performance.

- Forecasting: Produce forecasts based on the fitted model.

The flexibility of SAS/ETS makes it a preferred choice for many analysts and data scientists.

Steps for Time Series Forecasting Using SAS

Forecasting time series data in SAS involves several key steps. Here’s a structured approach:
1. Data Preparation: Clean and preprocess the data to ensure accuracy. This may include
handling missing values, outliers, and ensuring the time series is stationary.

2. Exploratory Data Analysis (EDA): Utilize graphical displays such as time series plots and
autocorrelation plots to understand the data's patterns and characteristics.

3. Model Selection: Choose an appropriate forecasting model based on the data's
characteristics. Use procedures like PROC ARIMA or PROC ESM to explore different models.



4. Model Fitting: Fit the selected model to the data using SAS procedures. Evaluate the model's
parameters and ensure they are statistically significant.

5. Model Diagnostics: Conduct diagnostic tests to check the model's adequacy. This may
include checking residuals for autocorrelation and normality.

6. Forecasting: Generate forecasts using the fitted model. SAS provides options for producing
confidence intervals for the forecasts.

7. Model Evaluation: Assess the forecasting accuracy using metrics such as Mean Absolute
Error (MAE), Mean Absolute Percentage Error (MAPE), and Root Mean Square Error (RMSE).

Advantages of Using SAS for Time Series Forecasting

SAS provides several advantages that make it an ideal choice for time series forecasting:
e Comprehensive Tools: SAS encompasses a wide range of forecasting techniques and
procedures, allowing analysts to select the most suitable method for their data.

¢ Robustness: SAS is known for its reliability and performance, especially when handling large
datasets.

e Advanced Analytics: SAS integrates advanced analytics and machine learning capabilities,
enabling users to apply sophisticated forecasting techniques.

e Strong Community Support: A vast community of SAS users and extensive documentation
provide ample resources for learning and troubleshooting.

Best Practices for Time Series Forecasting with SAS

To maximize the effectiveness of time series forecasting in SAS, consider the following best
practices:

1. Ensure Data Quality

Data quality is paramount. Ensure your data is clean, complete, and relevant. Perform necessary
preprocessing steps to handle missing values and outliers.



2. Conduct Thorough Exploratory Data Analysis (EDA)

Before diving into modeling, spend time understanding the data. Visualize trends, seasonality, and
cyclic patterns to inform your model selection.

3. Use Multiple Models for Comparison

Don't rely on a single model. Use different forecasting techniques and compare their performance to
identify the best one for your data.

4. Regularly Update Models

Time series data can change over time. Regularly update your models with new data to maintain
accuracy and reliability.

5. Document the Process

Keep comprehensive documentation of your forecasting process, including decisions made during
model selection and evaluation. This will help in future analyses and provide clarity for stakeholders.

Conclusion

SAS for forecasting time series provides a robust framework for businesses and researchers
looking to predict future trends based on historical data. With its comprehensive tools, advanced
analytics, and emphasis on data quality, SAS stands out as a leader in time series forecasting. By
following best practices and leveraging the powerful features of SAS/ETS, analysts can create
accurate forecasts that drive informed decision-making. Whether you are a seasoned data scientist
or a beginner in the field, SAS offers the tools and support needed to enhance your time series
forecasting capabilities.

Frequently Asked Questions

What is SAS for forecasting time series?

SAS for forecasting time series is a powerful analytics tool provided by SAS that enables users to
analyze historical data and predict future trends using various statistical methods, including ARIMA,
exponential smoothing, and state space models.



How does SAS handle missing values in time series data?

SAS provides several methods for handling missing values in time series data, including
interpolation, last observation carried forward (LOCF), and imputation techniques. Users can choose
the method that best fits their data and forecasting needs.

What are the key features of SAS Forecast Server?

Key features of SAS Forecast Server include automated forecasting processes, the ability to handle
large datasets, advanced statistical models, and integration with other SAS tools for enhanced data
management and visualization.

Can SAS perform seasonal decomposition for time series
analysis?

Yes, SAS has built-in procedures such as PROC TIMESERIES and PROC SPECTRA that can perform
seasonal decomposition, allowing users to identify and analyze seasonal patterns within their time
series data.

What types of time series models can be built using SAS?

SAS supports a variety of time series models, including ARIMA, exponential smoothing state space
models, seasonal decomposition models, and regression models with time series components,
enabling users to select the most appropriate model for their data.

How can SAS help in evaluating the accuracy of time series
forecasts?

SAS provides several evaluation metrics, such as Mean Absolute Error (MAE), Mean Absolute
Percentage Error (MAPE), and Root Mean Square Error (RMSE), to assess the accuracy of time
series forecasts and compare different models.

Is it possible to automate the forecasting process in SAS?

Yes, SAS offers automation capabilities through SAS Forecast Server and SAS Viya, allowing users
to schedule forecasts, run batch processes, and generate reports automatically based on predefined
parameters and historical data.

What are some best practices for time series forecasting in
SAS?

Best practices for time series forecasting in SAS include: ensuring data quality, selecting
appropriate forecasting models, validating model assumptions, using cross-validation techniques,
and continuously monitoring and updating forecasts based on new data.
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Time Series Analysis with SAS® and R - lexjansen.com
INTRODUCTION SAS has very powerful and useful techiniques for solving time series modeling and

forecasting problems. But what do you do when you do not have a license for SAS/ETS, IML or High
Performance Forecasting? R is a great alternative for ...

Regime-Switching Models: Capturing Structural Changes in Time Series

INTRODUCTION Many time series data, such as stock market conditions, government policy
changes, weather patterns, and so on, follow different dynamics in different time periods; this
behavior is called structural change or regime switching. One type of model for this kind of behavior
is the regime-switching model (RSM). RSMs enable you to assign different sets of ...
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TIME SERIES FORECASTING

This session introduces you to SAS Forecast Server. We walk through the eight-step wizard for
setting up a new project, navigate the SAS Forecast Studio user interface, review forecasting
results, and highlight some of the most commonly used options.

Scalable Cloud-Based Time Series Analysis and Forecasting ...

ABSTRACT Many organizations need to process large numbers of time series for analysis,
decomposition, forecasting, monitoring, and data mining. The TSMODEL procedure, available in
SAS® Visual Forecasting and SAS Econometrics® software, provides a resilient, distributed, and
optimized generic time series analysis environment for cloud computing. PROC TSMODEL ...

Econometrics PROC - SAS Blogs

This Cheat Sheet shows SAS Visual Text Analytics procedures in SAS Viya 4 TEXTMINE - Integrates
natural language processing and statistical analysis to analyze large-scale textual data in SAS Viya.
TEXTPROFILE - Describes statistical characteristics of textual data in order to provide a profile of a
data set and enable comparisons between data ...

Practical Time Series Analysis Using SAS

In statistical analyses of time series data, the purpose of the analysis is to gain insight into the
underlying mechanism that generated the data. Time series theory provides many tools that are
somewhat difficult to apply by non-statisticians because they require some rather advanced
mathematical skills. But less effort will suffice if users want only estimates of the trend and ...

MWSUG XX Paper Template

ABSTRACT The SAS system has many powerful tools for modeling events that change over time.
This class offers an a basic introduction to time series analysis, what it can you for you and how to
get the procedures in Base SAS and SAS Stat up and running. Techniques covered in this paper
include Regression on Time Series, Autoregressive and Moving Average models. Source code ...

194-30: Comparing the SAS® Forecasting System with PROC ... - SAS ...

SAS has now developed multiple methods for investigating time series data. This includes the ETS
forecasting system, the time series node in Enterprise Miner (version 5.1), and the recently
developed HPF (high-performance forecasting). It is the purpose of this paper to compare and
contrast the different methods while demonstrating their use. The aim of these methods is to ...

APPLICATION OF USING SAS FOR TIME SERIES FORECASTING

Good forecasts should be highly correlated with actual series values, exhibit small errors and
capture the salient features of the original time series. In addition, forecast quality should be based
on the business or scientific problem being addressed.

Enhance Forecasting Accuracy With Time-Series ... - SAS ...
Enhance Forecasting Accuracy With Time-Series Segmentation and Machine Learning Spiros

Potamitis, SAS uct Marketing Manager at SAS, specializing in forecasting and machine learning. He
works with R&D and Product Management to define SAS product direction and vision whil

Forecasting Using SAS Software: A Programming Approach

Learn how to: build simple forecast models build advanced forecast models for autocorrelated time
series and for time series with trend and seasonality build forecast models that contain explanatory
variables.

193-30: Introducing SAS® Forecast Studio



ABSTRACT Organizations depend on statistical forecasting to provide a solid foundation for many
important planning and decision-making processes. SAS® Forecast Studio facilitates and speeds the
statistical forecasting process by providing a convenient, user-friendly interface to the large-scale
automatic forecasting, model building, and time series exploration capabilities available ...

The SAS Time Series Forecasting System - Columbia University
1 SAS Time Series Tools Time series analyses can be useful for evaluating health outcomes over

time. You might, for example, be interested in determining if a disaster or other event had an e ect
on the occurrence of some outcome and whether one could expect future occurrences to change in
pattern or frequency.

The Best of Both Worlds: Forecasting Using Time Series with Inputs
These data as well as the NCSU energy demand and Neuse River data are discussed in more detail
in SAS for Forecasting Time Series 3rd ed. by Brocklebank, Dickey, and Choi (2018).

Predictive Modeling for Healthcare Professionals: The use of time ...
The ARIMA technique is a type of trend recognition tool in time-series analysis, that can sort

through large amounts of data and create a statistical model for forecasting. Time-series models,
such as ARIMA, were historically used in financial industries to assess risks and market changes
overtime to predict future economic outcomes.

SUGI 24: Forecasting Cross-Sectional Time Series: A Data ...

Forecasting Cross-Sectional Time Series : A Data Mining Approach Using Enterprise Minera
Software John Brocklebank , Taiyeong Lee , and Michael Leonard SAS Institute Inc., Cary, NC
ABSTRACT The practice of developing predictive models on ...

Building Better Forecasting Models with Transfer Functions

1.Introduction In this paper I discuss statistical models for forecasting with time series data. My
primary focus is on using the transfer functions to build better models for forecasting. In their
popular 2018 book, Forecasting: Principles and Practices1, Rob J. Hyndman and George
Athanasopoulos discuss several modeling approaches: OLS (Ordinary Least Squares) ...

SAS High-Performance Forecasting 2.2: User's Guide

The procedures and functions in SAS High-Performance Forecasting software were implemented by
members of the Analytical Solutions Division. Program develop-ment includes design, programming,
debugging, support, documentation, and techni-cal review. In the following list, the names of the
developers currently supporting the procedure or function are given first.

Ten Underused Features That Improve Your SAS® Forecast Server Workflow

ABSTRACT SAS® Forecast Server is one of the most feature-rich forecasting products on the
market. This paper describes 10 underused features to improve your workflow. First, start with the
data: (1) Use SAS® Time Series Studio to become familiar with your data and define a hierarchy, (2)
catch data problems through warnings about the time ID variable, (3) look under the covers ...

SAS® Forecast Studio 15.1: User s Guide

Given a time-stamped data set, the software provides the following automatic forecasting process: 1.
accumulates the time-stamped data to form a fixed-interval time series 2. aggregates the time series
to form a hierarchical time series. 8Chapter 2 * About SAS Forecast Studio for Desktop

Microsoft Word - FrontMatterFix.doc - SAS Support
Large-Scale Forecasting Modern businesses require efficient, reliable forecasts for many series.



These forecasts usually need to be updated on a regular basis. There are not sufficient resources to
apply the single series forecasting approach to all series that need to be forecast. The series might
be hierarchically arranged and require

TW7305.pdf - SAS Support

Additionally, the Time Series Forecasting System of SAS/ETS software can be used to interactively
develop forecasting models, estimate the model parameters, evaluate the models’ ability to forecast,
and display these results graphically. Refer to Chapter 33, “Overview of the Time Series Forecasting
System,” (SAS/ETS User’s Guide) for details.

SAS Visual Forecasting: Programming Guide

Overview of SAS Visual Forecasting Action Sets SAS Visual Forecasting action sets include time
series analysis and forecasting tools that have been specially developed to take advantage of the
distributed environment that SAS Viya provides. Methods include time series analysis (time domain
and frequency domain), time series decomposition and filtering, time series modeling, ...

Paper Template - SAS Support
INTRODUCTION In time-series prediction and forecasting applications, the statistical powers are

mainly based on the underlying dynamics of the time-series itself (in case when explanatory or
exogenous variables are unavailable or uncorrelated). As commonly known, the nonlinear or
irregular behaviors embedded in the data always impede the predictability in both time-series ...

Understanding Crime Pattern in US by Time Series Analysis using SAS Tools

This paper illustrates the simplicity of explaining time series forecasting in SAS® tools and since
UCR doesn’t forecast crimes on its website, this paper’s idea can be used to provide an estimation
for future crime rates in all states.

Distribution Circuit Load Forecasting Using Advanced Metering ...
Time series forecasting of electric power distribution measures such as power (KW) and energy

(KWH) is enabled by forecasting software such as SAS® Energy Forecasting, a solution which
utilizes well-established mathematical techniques for predicting future values based upon the
historical structure of the series. Forecasting methods such as General Linear Models (GLM), ...

SAS Visual Forecasting: Forecasting Procedures

SAS Visual Forecasting procedures include time series analysis and forecasting tools that have been
specially developed to take advantage of the distributed environment that SAS Viya provides.
Methods include time series analysis (time domain and frequency domain), time series
decomposition and filtering, time series modeling, time series forecasting and monitoring, and ...

Introduction to Time Series Regression and Forecasting
Introduction to Time Series Regression and Forecasting (SW Chapter 14) Time series data are data
collected on the same observational unit at multiple time periods

Getting Started with Time Series Forecasting

This chapter outlines the forecasting process and introduces the major windows of the system
through three example sessions. The first example, beginning with the section "The Time Series
Forecasting Win- dow," shows how to use the system for fully automated forecasting of a set of time
series. This example also introduces the system’s features for viewing data and fore- ...

Introduction to Time Series Analysis and Forecasting
Time Series Analysis and Forecasting with Applications of SAS and SPSS



Introduction - SAS
Major uses of SAS/ETS procedures are economic analysis, forecasting, economic and financial
modeling, time series analysis, financial reporting, and manipulation of time series data.

Microsoft Word - 3212_edited_v3.docx - SAS Support
FORECASTING MODEL SAS® Enterprise Miner® was used for the modeling process. The Time ID
variable was then used to create a time series variable having quarterly intervals.

SAS® Forecast Studio 14.2: User’s Guide - SAS Support

SAS/ETS software provides SAS procedures that perform econometric and time series analysis and
forecasting, as well as financial analysis and reporting. The software also provides an interactive
environment for time series forecast and investment analysis.

Practical Time Series Analysis Using Sas Full PDF
In some sort of inundated with monitors and the cacophony of immediate interaction, the profound

power and psychological resonance of verbal art often diminish in to obscurity, eclipsed by the
constant barrage of noise and distractions. Yet, set within the musical pages of Practical Time Series
Analysis Using Sas, a charming perform of fictional splendor that impulses with organic ...

261-2010: Financial Analysis Using SAS PROCs
Time Series modeling involves trends, seasonality, cyclical behavior, and forecasting future trends

using historical data collected at regular time intervals. Many advanced Time Series analysis
procedures are available in SAS/ETS module. In this paper, three PROCs are shown: PROC
TIMESERIES, PROC FORECASTING, and PROC UCM.

Forecasting Methods
SAS/ETS software provides many forecasting methods. To use these' methods, you can either enter

SAS statements for SAS/ETS procedures, or you can use the new interactive forecasting ,menu
system. The menu system generates all necessary SAS state ments through a graphical user
interface, which makes it very easy to do time series forecasting. This tutorial paper ...

The ARIMA Procedure - Université de Montréal

The ARIMA class of time series models is complex and powerful, and some degree of expertise is
needed to use them correctly. If you are unfamiliar with the principles of ARIMA modeling, refer to
textbooks on time series analysis. Also refer to SAS/ETS Software: Applications Guide 1, Version 6,

SAS Forecast Server

SAS Forecast Server generates large quanti-ties of forecasts quickly and automatically without the
need for human intervention unless so desired. It automatically chooses the most appropriate
forecasting model, optimizes the model parameters and produces the forecasts. Transactional data
can be converted to a time series format, and the converted data can be fed into a ...

Forecasting and Optimization Specialist - Sample Questions

Sample Questions The following sample questions are not inclusive and do not necessarily represent
all of the types of questions that comprise the exams. The questions are not designed to assess an
individual's readiness to take a certification exam. SAS ® Viya ® 3.5 Forecasting and Optimization
Exam

Writing a Gradient Boosting Model Node for SAS Visual Forecasting
Because SAS Visual Forecasting runs in SAS Viya, which has a highly parallel and distributed



architecture, is designed to effectively model and forecast time series on a large scale. SAS Cloud
Analytic Services (CAS) provides the speed and scalability needed to create the models and generate
forecasts for millions of time series.

HIGH-PERFORMANCE FORECASTING USING SAS GRID ...
This paper demonstrates these techniques for forecasting time series hierarchies in parallel and
aggregating the forecasts by using SAS® Forecast Server and SAS®Grid Manager.

SAS Visual Forecasting 8.5: User's Guide - SAS Help Center

Time series This is the source time-stamped data that you need to form time series vectors and to
determine the best modeling strategies to use and to create forecasts. The input data set requires at
least one time variable using a SAS date or datetime format. For more information, see “Preparing
Time Series Data” on page 3.

Interrupted Time-Series Designs for Policy and Intervention Analysis

Time Series Analysis: Forecasting and Control 3rd ed. Englewood Cliffs, NJ: Prentice Hall, 1994.
Chatfield C. The Analysis of Time Series: An Introduction, 6th Edn. 2016 For time propensity:
Catalano R, Ahern J, Bruckner T. Estimating the health effects of macrosocial shocks: a collaborative
approach. In: Galea, S. (ed.).

: Special Collection - SAS Support

SAS Visual Forecasting provides a scripting language that facilitates the use of various capabilities,
such as the following: * automatic forecast model generation, automatic variable and event
selection, automatic model selection, and parameter optimization * advanced support for time series
analysis (in the time domain or in the frequency ...

Using SAS® High-Performance Forecasting Software
Design of SAS® High-Performance Forecasting Software the design of SAS High-Performance
Forecasting software functionality overview: system inputs and automatic model selection.

SAS Macros and Functions

The first argument, SAS-data-set, specifies the name of the SAS data set that contains the time
series variable to be analyzed. The second argument, variable, specifies the time series variable
name to be analyzed.

The SAS Time Series Forecasting System - CUIRE

1 SAS Time Series Tools Time series analyses can be useful for evaluating health outcomes over
time. You might, for example, be interested in determining if a disaster or other event had an e ect
on the occurrence of some outcome and whether one could expect future occurrences to change in
pattern or frequency.

Building Better Forecasting Models with Transfer Functions
Building Better Forecasting Models with Transfer Functions Jian Cao, PhD JMP Division, SAS
Institute

Nestlé drives bottom-line improvements with SAS® Demand-Driven Forecasting

Nestlé Direct Store Delivery improved forecasting accuracy four percentage points and increased
service levels with help from SAS® Demand-Driven Forecasting. Despite growing revenues, the
company is able to hold inventory costs flat, and its sales force can better plan profitable sales
promotions. Company officials say the savings have exceeded expectations.



SAS Visual Forecasting: Overview

SAS Visual Forecasting is built on the SAS Viya platform, an analytic platform powered by SAS
Cloud Analytic Services (CAS). As a result, it is designed to effectively model and forecast time
series on a large scale with its highly parallel and distributed architecture. This essentially provides
a platform for the speed and scalability needed to create the models and generate ...

Unlock the power of SAS for forecasting time series data. Discover how to enhance your predictive
analytics skills and drive better decision-making. Learn more!
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