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= Key Terms and Phrases:

+ Time Sories: a set of ohservations {data points}
ordered In time, with equal periods between the
observatiens. Mostfrequently avector, or column
of data.

« Autocorretation: the mathsmatical dependency
between a value in the time series and a previous
wvaluain the time series

« Tima Series Analysls: the class of statistica)
techniques which are applled to data collected in
the time domain
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‘s Graphical tools available in the BASE SAS
module:

» PROCPLOT: Plols the values of twa {or more) cantinuous
orinterval-ievel variables. User can override SAS-
[ tal and/or vertical axis ranges amd/or
declare unique plotting symbols. Procedure accepts SAS
date/time formats as values for the horizontal axis.
PROC TIMEPLOT: Uniquely suited to display of time-
ordered data. Like PROC PLOT, the TIMEPLOT procedure
can plottwo or more continuous-level variables with user-
1 plotting symbots. TIMEPLOT alsa prints the values
of the variables, and the JOINREF option permits joining of
values occurring at the same fime period. TIMEPLOT alsc
generates multi-page output rather than condensing output
on one page, which is the default in PROC PLOT.
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= Prablem: how to generate “reliable”
forecasts of the potential future values of a
geries of observations which are ordered in
me

n What SAS procedures are available to
examine a time series and gbtain future
forecasts of its values?

u How do we know when we have a “good”
forecasi?
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s Analyfic Techniques Appfied to Time
Series Data:
+ Graphicaltools: visual display of the series
« Assessment of autocorrelation: determine the
dependency between observations in the data set
+ Use the observed dependency to generata
forecasts of future values of the time series

+ Choosa the “best” model from competing potential
future forecasts of the same series.
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mPROC REG: performs ordinary least-
squares regression analysis

+ Computes the Durbin-Watson test {d} and coefficient of first
order tation if the DWoption is specified in the
MODEL statement. Residuals from forecastcan be outputto
anew SAS data setfor subseguent analysis using PROC
UNIVARIATE and/or PROC PLOT.

« OLS regression requires residuals to be independently and
identically distribxted or estimated parameters are hiased.

« Durbi test only first-order autocarrelation

= autocorrelation frequently occurs at higher orders,
especially in seasonal series.
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u PROCAUTOREG: B PROC AUTOREG: continued
y « Dptionally produces DW tests and assoclated pvalues at
« Examines the correlated stucture atlags1iop,
whmphthnuwmpl‘l!mumberoﬂlgs%:bc P lags 4 to the order specified by the user
analyzed. = In Version 6.08, supports
= Uses detected autocomrelation to produce predicted mode! and cormect for non-constant ‘wmmm:s.
values of the dependent variable which areless
statistically biased that those from OLS regression. Uses « Predictad, actual and forscasted values easily output to a
Yule-Walker methodology by default, other methods new SAS datasstforsubsequentinspection and analysis.
optionally available, - gxmmmmwm[f;&a:’::&m
» Non-significant autoregressive parameters can be rlexed variable beyond those in
stepwise fashi BACKSTEP optio: Substantial user invantion is required fo gensrate forecasts
migximglﬂ. s!ah':nnf. on using the r " of future values in the time sn';zs gen
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= PROC FORECAST: Produces forecasts of mPROC FORECAST (continued):

univariate time series using one of three + Generates two output SAS data ssts, but no printed cutput.
methods: -oundametcmumumnmummmm

+ Stepwise Autoreg (STEPAR): Takes the diff batwesn rasiduals, upper and lower confidence interval

M"ﬂ«mﬂmmﬁgmmmm standard deviations. comemsunﬂnnhadiaphyod

veﬂ-'ﬂm s‘lmdd statistical model mmhd by PROC using PROC PLOT T

AUTOREG and used to genarats forecasts of futune valuas of tha "°mm’“mmm

e cataat metod In PROG FORECAST. generated durl -

. \ ke & trand with an atial conhnhunbavimdthROCPRINT Ussfulfor
Ting st 101 o e st b e oot o oo oot orocese i o BY
Mvnldrts. Ch th n pdor can adj apable of producing ple using
wmunamon-mmwmmsrmm-mm by the +» Limited user intorvention is required to generate many

waar, 1o ety l mmm ¥ forscast serlas, butat the loss of some statistical precision.
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m PROC ARIMA (Autoregressive s —
Integrated Moving Average) Mﬁmﬂm'““’"ﬁw CE LACE i BCF of
L. lmmmwwdm:m o series, as well asa rwhite noles, Come lograms
serles, astimating its component parts, generating future mmwhoﬂwmamnumm.mmgm
values of the series, and chacking adaquacy of modei orboth, and tha correspond! of the model, and are
output. alsoused to pravidea vielaal checkfor stationarity and/or
+ Pesforms differsncing operations for both stationarity overdifferencing.
andlor seasonality i the user's request . ggﬁ:.g:’e&s:rsmeornmmwﬂm&mm
+ Ganeratas farecasts for univariate series, transfer IDENTIFY phasa. Dutputmm‘innclud“ “.'s' m° avers d'l'! statisticsto
tunctions, and inlervsniion madels check for model adequacy and campare competing models for
« invoked by PROC statemant and controlled by .ﬂn Bo the same time series.
hlerarchical set of statements caesparnding o X - Forscast; Once an sppropriate model ia found, future forecast
Jenkins forecasting methedology. values of the sories are generated and output to a SAS data
) LOWS Anivew M, Kapitiams wiormation Ssmvioss © 1954 Andrew M. IGRSIacra Indarvaliss Senvices
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mPROC ARIMA (continued):

» Produces mathvemati pracisa
dmndlngmmu::awawmmlmmm
from the IDENTIFY and ESTIMA

mm&ummm
intervention.

» Several iterations of PROC ARIMA are usuafly
required to produce one forecast.

» Cannot produce simultaneous forecasts of subsets
of tha time seriss.
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& What's nsw?
* Subsunﬁ.wm“udocummmn

and nmpltSAScode
Mlllbh mms-mnusainondmsmm
documentation for Veraion &.

= New, two volume, umwms uide, -
provides stap-Dyatep instructions as well as theoreti
and applied datails underlying correct carrect application of theze
procetduras

» MACROS to perform important statistical tests not implementsd in
ETS procadures.

- Box-Cox Transformations

— Dickey-Fuller unit root test

— Signifizance of the Dickey-Fulier unit reot test
-Tm:mmdlwmﬂewcnmﬁmhaﬁm

eﬂ-mu.lhuhlmw
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ef TOTecasung proceaures.
+ PROC X11; implements the U.S. Census Bursau’s X-11
Seasonal Adjustmant Program.

« PROC SPECTRA: s of -domain data.
Is aiso capable dmﬁm%’mmmm
to time dornain data,

+ PROC DATASOURCE: extracts ime series datafromfiles
available from vendors and stores them In a SAS data set.

+ PROC EXPAND: interpolates missing values In & time series,
aggregatea and interpolates data to erent highes/lower

« PROC TCSRES: perfonms time-series cross-sectional
regression.

« PROC PDLREG: applies polynomial distributed lag modesls to
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