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SAS® OnDemand for Academics

Dashboard

Planned Events Notices

SAS® Studio (O N NG

SAS Programmer
IApplications

cee

+ Server Files and Folders [#4 UCM.sas X [& RegressionMethods.sas X
. *«., ™ $ CODE LOG RESULTS
sAs® studio [ESASELEEETICENE NS o
e Write and run PR TRete EIe RIS, £ O HRR LGB B & & « L R ® % b @ E I
Actions: Clea b [ Folder Shortcuts |
43 Files (Home) *¥*** project Libraries **#%*;

Other Ways to Access > [l Astrophysics

SASPy access

Use Python app
Required)

libname tsa '/home/dcorliss/TimeSeriesMethods';
> [ my_system_notices proc datasets lib=tsa; run; quit;
b [l PeaceWork

4 [l Regression Methods libname geo '/home/dcorliss/PeaceWork/GeoResources’;

roc datasets lib=geo; run; quit;
EEacsfeducatiorwfsurvey.sas?’bdat P geas 19 ’

R admissions.sas7bdat
B bankruptcy.sas7bdat /* UCM Tutorial */

552} epa_timeZ2event.sas7bdat data seriesG;

R hfh.sas7bdat set sashelp.air;
R homelessstudents.sas7bdat logair = log( air );
FR htlc survev.sas7bdat run;

b Tasks and Utilities proc timeseries data=seriesG plot=series;

b Snippets id date ?nter‘val:month;
var logair;
b Libraries run;
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Model Type: State Space Time Series Model, A. Harvey 1989

Decomposes a time series into unobserved components that together form
the time series, including trends, periodic behavior, and irregular
components

Supports measurement of changes in long-term baseline values of the time
series => good for modeling high-impact events

SAS: PROC UCM, R Package: rucm
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proc ucm data=seriesG;
id date interval=month;
model logair;
irregular;
level;
slope;
season length=12 type=trig print=smooth;
estimate;
forecast lead=24 print=decomp;
run;

* irregular, level, slope, season = potential components in the model

* id is the name of the date / time variable, interval is the time
between observations
 forecast specifies the lead = number of periods in the forecast
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Final Estimates of the Free Parameters

Approx
Component | Parameter Estimate Std Error
Irregular Error Variance | 000023436 | 00001079
Level Error Variance | 0.00029828 | 0.0001057
Slope Error Variance | 8.47922E-13 | 6.2271E-10
Season Error Variance | 0.00000356 | 1.32347E-6

Fit Statistics Based on Residuals

Mean Squared Error

Root Mean Squared Error

Mean Absolute Percentage Error
Maximum Percent Error
R-Square

Adjusted R-Square

Random Walk R-Square
Amemiya's Adjusted R-Square

t Value
217
282
0.00
269

Approx
Pr > |t|

0.0208
0.0048
0.9989
0.0072

logair

0.00147
0.03830
0.54132
2.190987
0.99061
0.98039
0.87288
0.99002

Number of non-missing residuals used for computing the fit statistics = 131
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CHANGES IN BASELINE LEVELS WITH UCM
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A UCM Classic Example: Depth of the Nile River
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proc timeseries data=nile plot=series;
id year interval=year;
var waterlevel;
run;
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Final Estimates of the Free Parameters

Approx Approx
Component Parameter Estimate Std Error  tValue | Pr> |t
Irregular Error Variance 15099 31455 480 =.0001
3
id year interval=year;
model water ].E"-J'E'l_; Fit Statistics Based on Residuals
ir-r-.egu lar«; Mean Squared Error 20689
est ima-te ; Mean Absolute Percentage Error 13.09656
-FD rﬁecast plDt =dec Dmp; Maximum Percent Error 32 91501
Adjusted R-Square 0.25950
Random Walk R-Square 0.26066
Amemiya's Adjusted R-Square 023684

Number of non-missing residuals used for computing the fit statistics = 99
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Smoothed Trend for waterlevel
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data nile;

set nile;

shiftl1899 = ( year >= '1janl1899'd );
run;

proc ucm data=nile,
1d year interval=year;
model waterlevel = shift1899;
irregular,
level;
estimate;
forecast plot=decomp;
run,
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COVID QUESTIONS
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proc ucm data=work.covid;
id month interval=month;|
model unemployment =[shift2020;]|
irregular;
level;

estimate;
forecast plot=decomp;

run;

Smoothed Trend for unemployment
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Sum of Smoothed Trend and Regression Effects for covid_deaths
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proc ucm data=tsa.gdp,
|id qtr interval=gtr; |

model GDP_ABS Pct_Change =|shift220 shift2021:|

irregular;

level;

estimate;

forecast plot=decomp;
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[ where qtr ge mdy(1,1,2011) and gtr le mdy (3, 31,2023

run;
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LIMITATIONS OF UCM
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This method decomposes a time series into baseline (it’s called
“level”), trend (“slope”, periodic (‘seasonal”) in irregular which is
everything left. Where irregular dominates, the method isn’t very

Informative — consider local regression

Noisy or chaotic data often do not model well, as the components are

difficult to distinguish

Needs sufficient data in the time series following a change to the
underlying behavior to accurately predict the new parameters e.g. a

new baseline
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CONCLUSIONS
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Unobserved Components models decomposes time series data into

level, slope, periodic, and irregular components

Through the use of a binary dummy variable, PROC UCM in SAS

can estimate changes in baseline levels

When changes in levels are numerous, large and irregular, UCM

tends not to perform well — Local Regression is a better choice

The COVID pandemic has ended but the characteristics of the US

economy have moved towards new values dissimilar from before the
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