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5esearch question

3a\Pent instruPents in GerPan\
² BBk consuPer surYe\s �200�, 2011, 201�, 201�� Micro data
² &ashless Ys cash Graduall\ increasing Ys decreasing SoSularit\
² Ke\ driYers Age, incoPe, leYel of education, Slace of Sa\Pent,
t\Se of transaction

9erification froP Pacro data"
² &urrenc\ in circulation Notional stocks
² Monthl\ reSorting /ast banking da\
² 3otential influence Weekda\ of last da\ of a Ponth

Ke\ question
² End�of�Ponth �EOM� effects Decreasing absolute si]es"
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Data
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Data Podel 	 trend
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Stochastic trigonoPetric seasonal
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EOM regression Yariables

EOM contrasts
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0, otherwise
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STS Podel ingredient
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² tD̃i,tu tDi,tu centred around Ponth�sSecific Peans
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EOM effects 	 Podel Yariants

EOM effects

δt = δt´1 + υt, υt
iid
„ N

(
0,Σ(diag)
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&oPSetitors

² Σ
(diag)
υ = 0 &ON�EOM Podel

² Σ
(diag)
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,nterYentions �,/,,�
,dentification

&ON�EOM Podel
² AutoPatic outlier detection Default Pode
² ,teratiYe user sSecification /eYel 	 irregular au[iliar\ residuals
�|t�Yalue| ą 4�

9A5�EOM Podel
² User sSecification ,dentified &ON�EOM Podel outliers
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,nterYentions �,,/,,�
,llustration� &ON�EOM Podel after autoPatic outlier detection
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EstiPated interYention effects
Estimated additive outlier (AO) and level break (LB) effects

&ON�EOM Podel 9A5�EOM Podel
EstiPate t�Yalue p�Yalue EstiPate t�Yalue p�Yalue

AO 03�19�3 0.022 4.251 ă 0.001 0.017 4.175 ă 0.001
/B 12�19�� 0.031 4.391 ă 0.001 0.027 4.719 ă 0.001
/B 0��1990 0.057 8.063 ă 0.001 0.061 10.565 ă 0.001
AO 12�1992 0.030 5.887 ă 0.001 0.027 6.832 ă 0.001
AO 09�2001 ´0.036 ´4.927 ă 0.001 ´0.033 ´5.350 ă 0.001
AO 10�2001 ´0.085 ´8.425 ă 0.001 ´0.087 ´9.423 ă 0.001
AO 11�2001 ´0.181 ´14.095 ă 0.001 ´0.176 ´14.625 ă 0.001
/B 12�2001 ´0.511 ´32.356 ă 0.001 ´0.513 ´34.443 ă 0.001
AO 01�2002 ´0.049 ´9.387 ă 0.001 ´0.047 ´12.717 ă 0.001
AO 12�2003 0.026 4.995 ă 0.001 0.020 5.162 ă 0.001
/B 10�200� 0.044 6.120 ă 0.001 0.049 8.481 ă 0.001
/B 01�2009 ´0.084 ´11.669 ă 0.001 ´0.078 ´13.495 ă 0.001
/B 01�201� ´0.056 ´7.895 ă 0.001 ´0.049 ´8.459 ă 0.001

 Underlined interYentions haYe been identified Yia autoPatic outlier detection�
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EstiPated disturbance Yariances

Estimated UC disturbance variances
,n units of 10´5

Model σ̂2
η σ̂2

ζ σ̂2
ω σ̂2

ε

&ON�EOM 1.112 0.675 0.004 0.917
9A5�EOM 1.503 0.683 0.003 0.000

EOM effects �9A5�EOM Podel�

Σ̂
(diag)
υ = 10´8 ˆ diag

(
1.590 3.645 6.195 0.693 6.290 2.233

)
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EstiPated EOM effects
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EstiPated calendar coPSonents
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Model adequac\
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SuPPar\

EOM effects
² D\naPics TiPe�Yar\ing �rather than tiPe�constant�
² Absolute si]es Decrease to ]ero �e[ceSt for MON�
² )indings &onsistent with forPer BBk surYe\s

)uture research
² EOM regression Yariables Other than weekda\ contrasts
² EOM effect d\naPics Other than randoP walks
² Software Other than O[Metrics �Pa\be -D�"�
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