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Structure of the talk

* What is seasonality?
* How to seasonally adjust in general?
» What Is specific about national accounts?

» Options for seasonal adjustment of the national

accounts data

» Conclusion




What is seasonality?

» Factors of non-economic nature affect the economic
activity and act eachyear during eachof the seasonf
the year

« Thus it i1s very difficult to assessthe economic
developmentscomparedto the previousperiod and we
mustrely on datafurther backin the past

« Economiandicatorsare alsoaffected by calendareffects
andworkingdayeffects

* It maybe expectedthat thesefactorswill continueto act
In the same way in the future if the circumstances
remainunchanged ( - J




Why seasonally adjust?

» Seasonally adjusted series provide
timely information

» Usefulfor policymaking
* Modelingand Forecasting

* FInding turning points iIn economic
developments




How to seasonally adjust?

» Thesimplestmethod would be the calculationof a yearly
growthrate

« Works when the seasonalmovementsare regular with
respectto both the time profile and the magnitude of
the seasonapattern
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Annual growth rate

The following time series

exhibit the same yearly growth rate

M01 MO02 MO3 MO04 MO5 MO6 MO07 M08 M09 M10 M11 M12

year 1
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year 2




More advanced methods are needed

- b I On@b8eds use moving averagesto
smooth the data and eliminate the
residualsasseasonafactors

» Structural or component models assume
that the data generating processcan be
decomposed into different components
whichhavetheir specificcharacteristics
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Component models

Additive model Multiplicative model
X=Tt+GC+S+1 X=%*G*S* It




Component models decomposition
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Component models decomposition

Seasonal factors

Trend-cycle
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Component models decomposition

The final seasonally adjusted series are the combination
of the trend-cycle and the irregular component

Trend + Irregular

Trend-cycle
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Component models estimation

» Both the additive and multiplicative model assumethat
the observed series can be split into a number of
unobserveadomponents

« Unobservedcomponentscanonly be indirectly observed
by beingestimated

» Severabtatisticalpackage®xistfor that purpose
TramdSeatsg generallyusedin Europe
X-12-Arimag mostlyusedin North America

- Both packagesonsistof a number of proceduresaimed
at estimatingthe Y 2 R Sdnfpanentoptimally

» Theyalsoprovidethe possibilityof calendaradjustments
andoutlier detection




Billion BGN, chathnked volumes

Seasonally adjusted GDP - Bulgaria
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What is specific about national accounts?

« GDRsspecifichecausat isanaggregateseries

» Furthermore, it can be obtained from three
different approaches

* |t ispublishedon aquarterlyandon anannualbasis
» Quarterlyestimatessumup to annualfigures

- Exports - Imports - GDP c:?
Q-l 65 20 15 10 90 %
Q2 70 10 20 20 80 é
Q3 75 20 20 25 90 8
Q4 80 25 25 20 110 g
Year 290 75 80 75 370 §

Coherence in time




Seasonal adjustment of aggregate series

- Seasonal adjustment of aggregate series can be
performedusingdifferent approaches

* The direct method consists in a separate seasonal
treatmentfor eachseries

* The indirect method consists in obtaining the GDP
through summing up the seasonally adjusted
components

 The multivariate seasonal adjustment consists In
adjustingthe seriessimultaneouslythus respectingtheir
covariance

[16)




[ssues

» Economic analysis

» Modeling and Forecasting




Economic analysis

» TheseasonallyadjustedGDHs informativein itself

* Neverthelessone would normally want to know how

mucheachcomponentcontributedto the changein GDP

* WetypicallyanalyzeGDRhroughits components

 Final Expenditure Approach, the Production Approach

andthe IncomeApproach




Contributions to annual growth - Final Expenditure
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Contributions to annual growth - Production Approach
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Billion BGN, chain-linked volumes
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Billion BGN, chain-linked volumes
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Billion BGN, chain-linked volumes

Direct vs Indirect method (3)

15000 -
14000 -
2
13000 - 7 W
Yy >
12000 - /4
//
11000 - Y.
10000 - v
//
9000 - P
N
i 7 Vv
8000 j\ Z -—GDP - Direct Seasonal Adjustment
7000 4~ GDP - Indirect Final Expenditure
Source: NSI, BNB GDP - Indirect Production Approach
6000 [ [ [ [ | | | | | | | | | |
A O O DA D> O DA DO DD [J
3 X L LS, DD 23
TR T AT AR AR AR AR AR AR AR AR AR AR AD




Indirect seasonal adjustment and quarterly growth rates
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Contributions to quarterly growth - Final Expenditure
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Contributions to quarterly growth - Final Expenditure
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—Gross domestic product - Indirect seasonal adjustment



Contributions to quarterly growth - Production Approach
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Contributions to quarterly growth — Production Approach
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Types of solutions

« Benchmarkinghe components in order to sum up to the
direct seasonal adjustment

« Multivariate seasonal adjustmeim order to stop treating
each series separately and obtain GDP series coherent with

the dynamics with its components




Benchmarking seasonally adjusted data

» Thedirectseasonahdjustmentbreaksup the accounting
coherencein national accountsbecauseof the separate
treatmentfor eachseries

« Benchmarkings anad-hoc method usedto restorethose
identities

» In BNBwe developedan algorithm which distributesthe
discrepancieghroughoutthe components

* |t Isconstrainedto keepthe samequarterly growth rates
for the GDPseriesaspublishedby NSI

« And minimizes the deviation from the originally
publishedguarterlygrowth ratesfor the components

[20)




Restoring the Accounting coherence
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Multivariate seasonal adjustment

» Thetrue sourceof the discrepanciess the univariateseasonal
adjustmentperformedby TRAMO/SEATERd X-12-ARIMA

+ Solution Usemultivariate seasonaadjustment

« Themultivariate seasonahdjustmentconsistan adjustingthe
seriessimultaneousliythus respectingheir covariance

» Fewavalilableuserfriendly softwarepackage®xist

* One iIs a module called STAMP (Sructural Time Series
Analyser Modeller and Predictor) found in OxMetrics
developedby SiemJanKoopman Andrew Harvey JurgenA
DoornikandNeil Shephard

* It uses Kalmanfilter techniquesto extract the unobserved
componentgtrend, cycle,seasonaéndirregular)




Multivariate seasonal adjustment
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Contributions to quarterly growth - Final Expenditure
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Contributions to quarterly growth - Final Expenditure

8 _ -
6 _

g 4 - l

<

S 2 - .

= [

& 0 b "I —

g v-' l

(e B

O

g I

Q B

Q.

X -6 - .
8 - ;
10 Source: BNB

2007 2008 2009 2010 2011

mm Net exports

mm Gross capital formation

mm Final consumption expenditure of general government ( 35 J
Household and NPISH final consumption expenditure

—Gross domestic product - Multivariate Seasonal Adjustment




Contributions to quarterly growth - Production Approach
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Contributions to quarterly growth - Production Approach
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Contributions to quarterly growth - Final Expenditure
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Contributions to quarterly growth - Final Expenditure
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EU27
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EU27 Expenditure approach
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Conditional multivariate seasonal adjustment

 Once multivariate seasonally adjusted series are
obtained, they can be (re)usedfor additional seasonal
adjustmentsof other series

» Seasonahdjustment of the Income Approachseriesby
preserving the already obtained GDP and Taxesless
subsidien productsseasonallyadjustedseries




Contributions to quarterly growth - Income Approach
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Contributions to quarterly growth - Income Approach
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Modeling and forecasting

« Multivariate seasonal adjustment may produce
seasonallyadjustedseriesinconsistentwith the officially
publishedseries

« Becauseofficial figures are used as a starting point for
forecasting from many organizationsand institutions
datainput consistencysdesirable

- Conditional multivariate  seasonal adjustment
approximatesasmuchaspossiblethe officially published
seriesbut keepsthe accountingconstraints




Contributions to quarterly growth - Final Expenditure
(Conditional multivariate seasonal adjustment)
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Contributions to quarterly growth - Production Approach

%, percentage points

Source: BNB, NS
-8 - - -8
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

mm Taxes less subsidies on products
i Services
B Industry
Agriculture, forestry and fishing
—Gross domestic product - Multivariate Seasonal Adjustment
—Gross domestic product - Official NSI Estimates




Future work

« Multivariate seasonaadjustmentwith respectto
both the Accountingcoherenceand the Time
coherence

* In other words matching the sum of the
seasonallyadjusted quarterly estimatesto the
annualofficially publishedfigures




Conclusion

» Theseasonahdjustmentis first of all a procedurewhich
Isaimedat providingtimely information

» Thereare different methodswhich can improve certain
characteristics of the seasonally adjusted series
dependingon the needsof the final users

« Multivariate seasonal adjustment by STAMP can provide
seasonally adjusted series which respect the Accounting
coherencend probablythe Timelycoherence




