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Motivation



Higher-frequency data

 Weekly
 Daily

 Seasonal adjustment with official methods 
not possible

X-11

 Method for seasonal adjustment
 Identifies unobservable components
 Filter-based approach

Motivation
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X-11 method
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Flexible Henderson filter



Default length γ

Based on ̅I/�C-ratio with

and 

γ = �
9,

23, ̅𝐼𝐼/ �𝐶𝐶 > 3.5
13, 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒

Length γ for higher frequencies

9    frequency * ¾
13  frequency + 1
23  frequency * 2 - 1

Are the default values suited for daily data?
e.g.

γ = �
275, ̅𝐼𝐼/ ̅𝐶𝐶 < 1

731, ̅𝐼𝐼/ ̅𝐶𝐶 > 3.5
267, 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒

Henderson filter length
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9 , ̅𝐼𝐼/ ̅𝐶𝐶 < 1
23 , ̅𝐼𝐼/ ̅𝐶𝐶 > 3.5
13 , 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒

275 , ̅𝐼𝐼/ ̅𝐶𝐶 < 1
731 , ̅𝐼𝐼/ ̅𝐶𝐶 > 3.5
367 , 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒



Optimal filter length
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Flexible seasonal filters



Motivation

 Longest seasonal filter: S3x15

 For day-of-the-week: Corresponds to just 19 weeks
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Structure of seasonal filters
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Symmetric seasonal filter

 S3xZ with  𝑣𝑣 = 1
3𝒁𝒁

𝑣𝑣, 2 ∗ 𝑣𝑣, 3 ∗ 𝑣𝑣, … , 3 ∗ 𝑣𝑣, 2 ∗ 𝑣𝑣, 𝑣𝑣 𝑇𝑇

Asymmetric seasonal filter

 Weights are approximated by

Ladiray, Quenville (2001). Seasonal Adjustment with the X11 Method. 
Springer. (p. 40,45)

Calculation of seasonal filter weigths
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𝑣𝑣𝑗𝑗 =

𝑤𝑤𝑗𝑗 +
1
𝑀𝑀

�
𝑖𝑖=𝑀𝑀+1

𝑁𝑁

𝑤𝑤𝑖𝑖 +
(𝑗𝑗 − 𝑀𝑀 + 1

2 𝐷𝐷)

1 + 𝑀𝑀 (𝑀𝑀 − 1)(𝑀𝑀 + 1)
12 𝐷𝐷

�
𝑖𝑖=𝑀𝑀+1

𝑁𝑁

(𝑖𝑖 −
𝑀𝑀 + 1

2
)𝑤𝑤𝑖𝑖

with D = 9.8



Deriving S3x65
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Prototype



R-Package: X11DailyData

 Implemented in JDemetra+ version 3.0
 Wrapper in R

 Available on GitHub.com/bbkrd

x11Experimental(
timeseries, 
freq = 365, 
trendFilterLength = 367,
seasonalFilter = “S3x65", 
decompositionMode = “Additive”
)
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