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= SEATS: Seasonal Extraction in ARIMA Time Series * STL: Seasonal-trend decomposition using LOESS
LOESS: Locally Estimated scatterplot smoothing: local regression

Decomposition of total US retail employment using SEATS STL decomposition
Employed = f(trend, seasonal, irregular) Employed = trend + season_year + remainder
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= STL: Seasonal-trend decomposition using LOESS, Y =T + S + R

* LOESS: Locally Estimated scatterplot smoothing: local regression
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* STL: Inner loop + Outer LoopiEft A
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* Inner Loop: seasonal and trend components are updated

= Outer Loop: inner loop followed by a computation of robustness weights

An initial pass of the outer loop is carried out with all robustness weights equal to 1

m:

= cycle-subseries: {RIZEIARNRIHEARHEREE Ip > (AR BWEREUED = 12) S B

1980 1981 1982 1983 1984 1985 1986 198

Fig. 1. Decomposition Plot of Daily Carbon Dioxide Data. The units on the vertical scales
are ppm.

Robert B. Cleveland, William S. Cleveland, Jean E. McRae, and Irma Terpenning. STL: A Seasonal-Trend Decomposition Procedure Based on Loess. Journal of Official Statistics. 1990 6(1): 3-73.



LOWESS (locally weighted scatterplot smoothing)
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Willian S. Cleveland. Robust Locally Weighted Regression and Smoothing
Scatterplots. Journal of the American Statistical Association. 1979.

- }ARE: LOESS (locally estimated scatterplot smoothing)
[Cleveland and Devlin, 1988], FHFDetrend
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= Inner Loop
- 1. Detrending: ¥REXY — T
- 2. Cycle-subseries Smoothing: {#Hloess¥&detrend/GHcycle-
subseries, XKEZETERFFIC
= 3. Low-Pass Filtering of Smoothed Cycle-Subseries: XJC{H§ZZIR seasonal-smoothing
moving averagelLAMloess, KIERFFIL

- 4. Detrending of Smoothed Cycle-Subseries: Z=ET3%R73S = C — L
- 5. Deseasonalizing: ¥REXY — S
« 6. Trend Smoothing: XY — SHloess™¢i&, BHT > trend-smoothing
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= OQuter Loop: R=Y-T-3S * Inner Loop

* Robustness weights reflect how = 1. Detrending

extreme R, is - 2. Cycle-subseries Smoothing

= h = 6 median (|R,]|)

" TEEX

= 3. Low-Pass Filtering of Smoothed Cycle-
> Subseries

= B(|R,|/h
Pv (IRy]/h) = 4. Detrending of Smoothed Cycle-Subseries

B(u): (1—u2)2 f01‘0<u<1

= 5. Deseasonalizing
0 foru>1

* 6. Trend Smoothing
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Seasonal ARIMA
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- multiple strong seasonalities

* Trend changes
= outliers

= Holiday effects

Number of Events on Facebook
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