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WHAT IS SAS/ETS?

= ETS:

Collection of Econometric and Time Series procedures

Some tools are explanatory (Econometric: Why do things happen?) and
some are predictive (Forecasting: What will happen tomorrow?)

= Types of tools in SAS/ETS
Data Aggregation
Time Series Analysis
Time Series Econometrics
Cross-section Econometrics
Panel Data Econometrics

= BUT: not meant for large-scale forecasting
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WHAT'S NEW IN 13.1

SASIETS ®

= Binary\Censored\Truncated Regression with
Endogenous Regressors

= Bayesian Multivariate Models

= Compound Distribution Models for Aggregate Loss
Modeling

= Vector autoregression computational enhancements

= New features for State-Space Modeling
= Access to Federal Reserve Economic Data (FRED:) \
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New Econometrics LIMITED DEPENDENT VARIABLE MODELS WITH
ENDOGENOUS REGRESSORS

Endogeneity arises from:

— Simultaneity (feedback with Y and X)
— Measurement Error in the regressors

— Omitted Variables (Influence Y and correlated with included
regressors)

QLIM now estimates:

— Probit\Logit with Endogenous Regressors
— Censored\Truncated Regression with Endogenous Regressors

— Endogenous regressors may be:

— Binary
— Continuous
— Censored or Truncated.

= Full Information Maximum Likelihood (FIML)
estimates
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New Econometrics PROBIT MODEL WITH A BINARY ENDOGENOUS

EXPLANATORY VARIABLE
Model:
Yii = vyt Bz thhnitu . 1
= met mo tmte t Tt L6 Use case: Probablllty.of
- {{1] ify]; >0 loan default as a function
' ifyy; = . .
Lo {1 ity 0 of change in Yvorklng
) 0 =0 status (firing)
Syntax: Do we need to treat y2 as endogenous?

proc glim data=a;
model yl1 = y2 zl1 z2 / discrete endotest(yZ);

model y2 = &1 z2 =3 z4 / discrete;
ran;
Endogenous Regressor Instruments
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New Econometrics BAYESIAN MULTIVARIATE REGRESSION

What if you only have a limited data set to estimate a price response?

The QLIM procedure now enables you to supplement the data with
information from other hotel properties:
Property A: E(B) =-0.08 SD(B) = 0.02
Property C:  E(B) =-0.014 SD(B) = 0.004
Property D:  E(B) =-0.018 SD(B) =0.005 =
mean = —0.037 variance 0.00018
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New Econometrics BAYESIAN DIAGNOSTIC TOOLS
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‘ COMPOUND DISTRIBUTION MODELS FOR
Proc HPCDM ' AGGREGATE LOSS MODELING:

INSURANCE EXAMPLE

= Assume:

| have data on loss numbers per policy holder or line of business
per year.

— Let’s say it follows a Poisson distribution.

| have data on magnitude of loss per policy holder or line of
business.

— Let’s say these follow a gamma distribution.

= How do | combine this information to estimate the
distribution of aggregate loss possibilities in a give

year? )
)
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Proc HPCDM ‘COI\/IPOUND DISTRIBUTION MODELS

= Let N represent the frequency random variable for the number of loss events
that occur in the time period of interest. Let X represent the severity random
variable for the magnitude of one loss event. Then, the aggregate loss S is
defined as:

= PROC HPCDM accepts

the severity model of X as estimated by the SEVERITY procedure (with
regression effects).

The frequency model of N as estimated by the COUNTREG procedure (with
regression effects).

= Multithreaded Monte Carlo Simulation to form aggregate loss distribufzron \

O
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PROC GRAPHICS
HPCDM

Conditional Density Function
Logn Severity Model and NegbinP2 Count Model
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PROC ‘ ENHANCEMENTS
VARMAX

= Huge performance and scalability improvements for
models estimated through the method of maximum
likelihood. In some test cases, thousands of times faster!

= BOUND: specify inequality constraints on parameters |
= INITIAL: initial values for parameters
= Multivariate DCC GARCH

= Four new forms of univariate GARCH models
EGARCH, PGARCH, QGARCH, TGARCH
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New

; STATE-SPACE MODELS
Econometrics

= Traditional time series tools require time series to have
the same start and end dates and not to have missing
observations

= The SSM procedure in SAS/ETS allows for multivariate
time series modeling of differing lengths

Common trends with diagnostic tools
Common seasons with diagnostic tools
Modeling language to create variables on the fly

= New in 13.1:
Break checks for any component (CHECKBREAK) < )

State transition equation now permits inclusion of regression

effects .O
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New

; STATE-SPACE MODELS
Econometrics

* UAH contains monthly satellite global Scatter Plots of the Temperature Series

temperature readings starting December 1978

14 -

* CRU contains monthly temperature data starting January
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New
EC0n0metrics TIME SERIES DATA

* In effect, we are using (GR0 ani UAH Aot iy e Evimated arasptt)
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New _ STATE-SPACE MODELS
Econometrics

Temperature Projections for the Next 100 Years The Monthly Rate of Temperature Change (Upto Year 2030)
20 T 0.004 |
! 0.003 |
_ | g
T 18 w S 0002
2 | o
5 : 5
o ) 2
s ; £ 0001
o 1 2
[ ; =4
% B | 3
E i £ 0,000
7] | @
' -0.001
14 — )
I -0.002 - T T T T T T T T T T
T T T T T T T T 1840 1860 1880 1900 1920 1940 1960 1980 2000 2020 2040
1810 1860 1910 1960 2010 2060 2110 2160 date
) date [ Band Smoocthed Value of slope - ------ Start of Multi-Step Forecasts
O Band Smoothed Value of level ------- Start of Multi-Step Forecasts

Warming temperatures, but the growth has ng@t accelerated\over the
past ten years
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SASEFRED ‘ ACCESS TO FEDERAL RESERVE ECONOMIC DATA

= Enables SAS users to retrieve economic data from the FRED website

= FRED databases contain more than 61,000 economic data time series from 48
national and international sources

= Time series are updated at annual, quarterly, monthly, weekly, and daily intervals
= FREE!M!

libname fred sasefred "%sysget(FRED)“ OUTXML=fredex01l AUTOMAP=replace
MAPREF=MyMap XMLMAP=""%sysget(FRED)fredex01._map"
AP TKEY =" XXXXXXXXXXXXXXXXXKXXXXKXKXXXXXXXX "
IDLIST="bopxgs,bopmgs*
START="1997-01-01° END="2011-01-01° FREQ="a*
OUTPUT=1
AGG="avg"
FORMAT=xml ;
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SAS/ETS ‘ ADDITIONAL FEATURES

= AUTOREG: multiple structural change tests Bai and
Perron (1998)

= COUNTREG supports STORE, RESTORE and SCORE
= New procedures: HPCOPULA, HPCDM, HPPANEL

= PANEL: system GMM estimator by Blundell and Bond
(1998)

= SASEXFSD: Uses FactSet FASTFetch web service

= SEVERITY: Support for scoring functions
= UCM: bootstrap-based procedure for computing thie
standard errors of the series and component forec t/
O
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What I1s SAS Forecast Server?

= SAS Forecast Server - client-server application that enables
organizations to plan more effectively for the future by
generating large quantities of high-quality forecasts quickly
and automatically. SAS Forecast Studio is the client
component that provides a graphical interface to the SAS
Forecast Server Procedures.

= SAS Forecast Server 13.1 runs on the first maintenance release
of SAS 9.4. SAS Forecast Server is now integrated with SAS
Time Series Studio, enabling you analyze and structure your
time-stamped data. You can export data from SAS Time Series
Studio and import it into SAS Forecast Studio.

support for clustered middle-tier servers.

= SAS Forecast Server 13.1 supports integrated Window
authentication, support for clustered metadata servers; and )
O
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SAS FORECAST

SERVER 13.1 OVERVIEW

= SAS® Forecast Server 13.1 provides many key
enhancements and introduces new functionality
such as multithreading

= Available with SAS 9.4M1, this release adds
important new functionality to SAS forecasting
software.

= SAS Forecast Server automatically diagnoses time
series to find appropriate models, generates
forecasts, and reconciles forecasts in a variety
ways
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gélflel:rojl:gclas't ‘MULTITHREADING

= Multithreading refers to concurrent execution of multiple
threads.

= When multithreading is possible, it can produce greater
performance gains than those of sequential (single-
threaded) execution.

= Both the HPFENGINE procedure and the
HPFDIAGNOSE procedure are now multithreaded. They
can use multiple threads in certain phases of their

computations within each BY group that they pro:és‘s__a>

O
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SAS Forecast \
Server 13.1 MULTITHREADING

» PROC HPFDIAGNOSE can make use of threads in the
following computational processes:

* Model identification for each model family

« Automatic input variable and calendar events
selection

» PROC HPFENGINE can make use of threads in the
following computational processes:

« FORECAST statement variables

 Automatic forecast model selection
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SAS Forecast | cripcomputing
Server 13.1

= For organizations that face a vast number of time series
or many different hierarchies, it is often desirable to
model and forecast each hierarchical time series in
parallel for computational efficiency.

= SAS Forecast Server 13.1 integrates seamlessly with
SASP® Grid Manager, a flexible, centrally managed
computing environment for workload balancing, high
availability, and faster processing.

= SAS Grid Manager requires a separate license. ¢ )
O
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SAS Forecast
Server 13.1

ADMINISTRATIVE ENHANCEMENTS

= SAS Forecast Server 13.1 now supports the following:
 Integrated Windows authentication
» Clustered metadata servers
* Clustered middle-tier servers

« SAS Workspace Servers in grid computing
environments
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SAS Forecast ‘
Server 13.1

SAS® TIME SERIES STUDIO

= Many organizations collect large amounts of transactional
and time series data, such as sales histories, inventory
histories, customer transactions, insurance claim histories,
and Internet data.

* |n working with these data, analysts often need to
structure the time series data into hierarchical time series
at particular frequencies to enhance their understanding of
the data and to improve the accuracy of their analyses.

= Faced with large amounts of data, analysts often neiéd to\
subset their time series data to support different analysis /

on different subsets of their data. .O
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SAS Forecast

SAS TIME SERIES STUDIO

Server 13.1
Series Studio, you AR B EIRREE
can subset the data | =
by using hierarchical B -
gueries, graphical g
£

gueries, parametric
gueries, or manual
selection.
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SAS Forecast

Server 13 1 INTEGRATION WITH MICROSOFT EXCEL

= SAS Forecast Server 13.1 includes access to
specialized tasks that enable you to open and create
SAS® Forecast Studio projects from Microsoft Excel
spreadsheets.

= |t also provides access to dedicated override tasks,
enabling you to make changes to forecast values in
SAS Forecast Studio projects from Microsoft Excel.
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SAS Forecast ‘

Server 13.1

Use the SAS® Forecast Project
Manager to manage your
forecasting projects, forecasting
environments, and environment
libraries. It is a stand-alone
management client designed to
require only HTTP-based
communication.

The SAS Forecast Project Manager
enables you to configure a SAS
Forecast Server project. It provides
all the management capabilities
available in the SAS Forecast
Server Plug-in for SAS®
Management Console.

SAS FORECAST PROJECT MANAGER
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SAS Forecast ‘

Server 13.1 TIME SERIES DATA MANAGEMENT

= Preparing the time series data is one of the most important
activities in time series analysis, forecasting, and also data
mining.

= Data preparation requires a great deal of flexibility to handle
various issues of concern, and time series transformations and
dimension reductions can be quite complex.

= The new TIMEDATA procedure deals with the challenges of
iterative and recursive transformations and reductions, minimizing
the number of passes through the data.

= The TIMEDATA procedure is used by both SAS Forecast Studio
and SAS Time Series Studio and is now available for batch )

O
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SAS Forecast ‘
Server 13.1

SAS® FORECAST SERVER PROCEDURES

= SAS Forecast Server Procedures is the new name
for the product formerly called SAS® High-
Performance Forecasting.

* This represents a change in name only and does
not require any change in how you use the software.

= SAS High-Performance Forecasting was renamed
SAS Forecast Server Procedures in order to
distinguish its functionality from other SAS High-
Performance Analytics products.

SAS 'Forum
Switzerland 2014




SAS Forecast

OTHER ENHANCEMENTS TO SAS FORECAST SERVER
Server 13.1

= Ability to change ODS format and execution server in

running a report or stored process in SAS Forecast
Studio

= Ability to create an output forecast data set for
independent variables in SAS Forecast Studio

= Enhancements to % FSCREATE and %FSREPORT
batch macros
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SAS Forecast

Server 13.1 SAS® FORECASTING FOR DESKTOP

= SAS Forecasting for Desktop is a
desktop product that provides
automation and productivity gains

for smaller-scale forecasting 1
tasks. wm nnnnn -

= No remote servers are required =y
when you use SAS Forecasting “"” ,
for Desktop, so all work is L= =
performed and saved locally. N =

= SAS Forecasting for Desktop can

be licensed separately. < \
soazle

Note: SAS Forecast Server is recommended if you have large amounts of data and |
forecasting projects. |
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SAS Forecasting solutions
(based on Forecast Server)

SAS Demand-Driven Forecasting
SAS Forecasting for SAP APO

SAS Warranty Reserve Forecasting
SAS Service Operations Optimization
SAS Service Parts Optimization

SAS Revenue Optimization Suite

SAS Demand Forecasting for Retail ( \
SAS Retail Forecasting \._/
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