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Disclaimer

Views expressed are those of the author/presenter
and do no necessarily reflect official positions of De
Nederlandsche Bank or Randstad Nederland

This presentation is accepted conditional on not
showing confidential source data
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Outline of the presentation

Introduction:
flexible labour and staffing employment

The data
Disaggregated data set of Randstad Nederland

The model
Dynamic factor model to handle large data set

Results
In-sample classification of regions and sectors as
leading and lagging
Forecasting properties of different models
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Flexible Labour: terminology

Self-employment: no official employer-employee relationship
fast growth in the nineties
Concentrated in services sectors

Part-time work: permanent contract, <30 hrs/week
Netherlands 1/3 compared to EU15 1/6

Temporary work: limited duration contract (both mediated and self-recruited)
Screening device for a tenured position

Sectors with fluctuating production: seasonal and rush hour effects.
agriculture, retail trade, hotels and restaurants.
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Staffing employment (uitzendwerk)

Triangular relationship between
Staffing employee (agency worker): stepping stone to permanent job

User firm: offers employment and supervises the staffing employee,
flexibility without incurring the usual hiring and firing costs.

Staffing services organization: private labour market agency that mediates
between employee and employer.

Staffing agencies create spot market for labour: Staffing employment is
segment of labour market that is most sensitive to business cycle motions

Netherlands: 0% in 1960 to 5% in 2004 (% of labour force)
Market leader Randstad covers a stable market share of 40%
Data instantaneously available,

Staffing employment as indicator of GDP growth, cf De Groot & Franses 52005),
EICIE.
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Randstad data set

observations on the amount of contracted staffing hours
registered in 3 dimensions:

Time period: 4-weeks period covering 1998.1-2005.1

Region: 4-digit postal code

Sector: 4-digit sbi code (compare NACE/ISIC)
Create balanced data set by aggregation:

15 regions, 58 sectors (2-digit sbi) of which some disappear
(f.i. fishing, forestry, mining, personal services, extra-territorial
bodies). Finally, N=307 time series remain.

Number of obs: 97.4%, number of staffing hours: 98%
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Factor model (1)

cope with many variables without running into scarce degrees
of freedom often faced in regression based analysis (or N>T)

summarize large data sets in few underlying forces (diffusion
Indices): common signals and (regional, sectoral or variable)
specific shocks.

Applied to business cycle analysis and macroeconomic
forecasting (f.i. forecasts published by CEPR / Bdl, European
Commission, Chicago FED)
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Factor model (2)

Factor model decomposition:
Xit — Zit T 5i’[ = bil(l—)flt U biq (I—)fqt T 5i'[

Static factor model: b;(L)=b;
2-sided filtering allows decomposition into cyclical and non-cyclical

C nc
Xii = Xir T Xit +§it

Classifying)(itcas leading/coincident/lagging
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year-on-year growth rate

Year-on-year growth rate of total employment and cyclical component of staffing turnover
I | | | | |
Total employment in the Netherlands in growth rates, left axis (shifted backwards in time by 10 quarters

""" *-— (with *) Standardized cyclical medium- long-run component, right axis
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standardized deviation from trend



A note on aggregation

Stationarity induced transformation of data into growth rates
X,=dlog(X,), corrected for outliers and seasonal effects and
standardized

Let X=X+ X5, then X =g, * (Xq 1/ Xiq) + Xo (Xp14/Xi 1)~ @5"X g +8y% Xy, SO
time varying (pro-cyclical) weights.

More generally:

X, ©O

X

><i t-1 Oy . .
a, = f| ——,——,seasonal + outlier correction
t

Projection of linear combination on common factors equals the linear
combination of projected variables if weights are constant
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Empirical classification

Classifying variables according to criterium

Iij*:argmlax‘p(yt,yij’t_l)‘ for y:(x4,)(c)

The correlation coefficients of the year-on-year growth rates x# reflect
the cross-correlations between the cyclical common components
Z and the idiosyncratic components.

The aggregated results (,0,|) reflect the average characteristics, while
the aggregate results(p, I) reflect the characteristics of the most
dominant underlying variable
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Preliminary results: sectors

o

Table 2 The empirical resulis of the staffing labonr evele ab tle sectorval level

ety 4 II-__“"_'_: Figla) 7 :"l

Apricultare, Toolieg and relalod sory e aelivilms o o, 1 [ 1]
Manuwlcture ol Tood products and beverages 0.7 0,12 1.11
Manuwlicture ol tobaces producis 0.8 0,63 .66
Manuwlaciure of taxiiles 045 0.43 a.27
Manuwlcturs o waaring apparael 02T 0,32 .78
Tamuwing awd drassing of leatlor : 0.04 045
Mlanuwlcture o wood apd of producis of woeod and cork ol .24
Manuwlactire ol paper and paper products 0.01 .13
Fiblisking, priating aad production of recardaed media 013

Manuwlacture ol wlin

d petraleum proeducts and oweboar Twel
Mlanuwlacture ol < i
Bloanuwla

e ol aid plast
Manvloctire ol other aop-matallic mineral prodicts
Manuwlctirse ol hasic malals

Mlanuwlacture of Tabs ted metal producis

Manuwlcturse of machinery apd sguipnest w.eoe,

accownting and compuling machinery
1 maehi ¥ and apparatus o
b v Esfzn 1l sommunicalion aquipmant and apparatus
Mlanuwlcture o medical, procision and aptical instroments, walches and elocks
Mlanuwlacture of metor vebhicles, trailers and sesmi-trailars

Mlanuwlcturs ol ather transport aguipmant

Manuwlacture of affices

Manuwlacture of o
Mlanuwlacture of radia, ©

[

Manuwlcturs of Teraiture:; manulacturing w.eoe,

moand ot watar supply
Pion and distribution ol watar

Conslruclion

HSale, maintenames and repair of motor vehiches and moborey cles
Wk lesale teade and ecmimission Dreade

Retail trade, axcopt ol moior vehicles and motorey elos

Haotals and resfaurants

Lamd transporl; bransport ¥ia pipelines

Waker [ransport

Alir Lransport

Suppaorting and auxiliasry transport aetivilies

Fost and te
Fimaieinl

o En o et iullh
termadintiocn, axcepl intarapes and pansion laoading
Inswrance asd pension Dunding., axcept compulsory secinl secarity

Activitios auxiliaory to hoancial intermediation

Real aababe aclivilias

Reating of machinery and eguipment withoul aparabor
Conipu dvivel ralated aelivilies

pel devalepmant

i imaas aebivilio

Faiblic adin
Education
Haalth and sacial work

slFmlion nEd dal

pow eoinpalaary social securily

Sewage and relase disposal, sanitation amd similar aetivilies .20
Activitics ol membership organizalions s e, .36
Recraationsl, cultuval aivd saporting aclivities .43
Deher sarvics activilies .20 .46

The varianee (var) of the common component reports te fraction explained by the static factor model. The correlation g and the time shift I arve calealated
with respect to the aggregate cyele at the countey level, The table reports tle result Tor both the signal & and the growih mtes o for botls the aggregate resulis

and the aggregated resulta. The latter ones are denoted with a bar and aggregated using the weights by,



Preliminary results: sectors

More variation in explained variance, correlation and lead (-26<I<19)
Leading Sectors:

Supporting and auxiliary transport activities (I=+16)

Sale, maintenance and repair of motor vehicles and motor cycles

(1=+9)

Retail trade (except of motor vehicles and motor cycles) (I=+5)
Lagging sectors:

Public administration and defense (I=-20)

Insurance and pension funding (I=-12)
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Forecasting

Exploit leading variables to forecast country aggregate: Xm
Model specifications m={SF,DF,DFC,AR(2),u}
—m

vs aggregating the forecasts X tint

t+hit

Forecasting the aggregate th+h|t

Recursive forecasting exercise starting in 2002.9, which produces 32
forecasts for each forecast horizon h=1,...,13

Forecasting performance measured by mean squared error (MSE)
and the variance (=MSE-ME?) as a ratio of the benchmark AR(2)-
model
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Preliminary forecasting results

Tahle 3: Forecasting performance of different models using recursive windows

A e [T S ] [=F O T J ¥ ST L, P [ F Of s _DEC e N [ T — 1 —= —=F, Im —EIF Al — i E, e B S ) —DFC Fm
Tiin|t Tein|t Titn|t Tegm|t Fean|t Farn|t Tepn|e Tegn|t Teik|t Titn|t Tegh|t Fene Feane Term|e Tign|t Tegn|t
h e ratio ratio ratio ratio ratio ratio ritio ratio ratio ratin ratio ratio ritin ratio ratio
1 .75 1.04 1 5% 146 1.08 1.08 1.13 1.07 1.04 .04 1.6 1.37 1.05 1.1k 1.0% 1.08
2z 0.75 1.03 1.0 1.8 052 0.p2 1.05 1.05 1.01 1.03 1.08 1.0 .01 0.91 1.04 1.04
3 .75 1.02 1.o7 1.6 0.5 .08 1.04 1.04 1.01 102 1.06 1.06 .08 IR 1.04 1.04
4 0.75 1.01 120 1.20 0.97 0.87 1.07 1.02 008 1.1 1.19 1.20 0.85 095 1.08 1.02
5 B 068 1l 0.5 0809 0.=% 0.e7 b9 0.97 i.0% 0.98 .09 .01 IR .88 0.69
[ LU 11] 0.87 1&5 1.30 077 0.7% 0.m5 009 088 .08 1.32 1.32 0.77 .78 .96 0.69
T .75 1.00 il_BE 103 063 .68 .= 1.0% 003 1.0 1.07 1.04 .64 ] .82 1.03
E 0.75 0.69 .06 1L.05 0.%0 0.p2 1.1 1.00 1.01 1.0 1.06 1.07 .00 0.92 1.0 1.01
] 077 068 1.1 102 0.8G .= .04 .o 0.0 .0k 1.4 1.04 0.55 0.8 LUt ] 1.040
1o 0.74 1.03 105 1.0G 0.0 .08 1.05 1.041 1.05% 1.04 1.06 1.07 .08 0.0 1.06 1.05
11 0.TE 0.87 1o} 1.00 0BT .06 (] b.ag 088 .08 1.01 1.01 .08 087 .08 0.64a
12 0.74 0,85 107 1.10 0.82 0.83 0.0 n.o7 065 0.87 1.08 .09 0.7% 0.84 .86 0.68
13 0.Th 1.00 .55 056 052 0.74 (U] .o 0.61 1.0 .54 0.54 0.52 0TS LU ] 0.64a
h mse ratio ritio rakio rakio ratio ratio ristin ratio ritio ratin ratio ratio rivtio rit io ratio
1 0.75 1.04 (T 1.36 1.8 1.08 1.13 1.06 1.04 1.04 1.36 1.37 1.05 1.1 1.0% 1.08
2 .75 1.03 10 1.8 052 0.p2 1.05 1.04 1.01 103 1.08 .08 .81 IR 1.04 1.04
3 0.75 1.02 107 1.0G 0.0 .08 1.04 1.041 1.01 1.02 1.06 1.0 .08 0.97 1.04 1.04
4 .75 1.01 1.21 1.20 0.%7 0.a7 1.07 1.02 0.9 1.1 1.18 1.20 0.85 0. 95 108 1.02
5 .78 0.69 1l 0.5 0809 0.=% 0.m8 n.o9 0.495 i.0% 0.98 .09 .81 IR .88 0.69
[ 0.TE 0.87 [ 1.32 0n.79 0. =i a.e7 .o 0.85 .87 1.33 1.533 0.78 0.7 087 0.64a
T .73 1.01 1l 1.0 063 0.6% 0.g2 1.03 0.91 1.1 1.08 1.05 .64 IR .83 1.03
& .73 1.01 1.8 1.06 0.2 0.8% 1.1 1.0% 0.49 1.1 1.06 1.07 0.83 0.3 1.0% 1.02
B .76 1.00 102 103 087 .01 1.0 1.00 0.97 1.0 1.04 1.04 0.88 IR 100 1.0
1o .73 1.04 1.0 107 .58 0.80% 1.07 1.04 1.04 104 1.07 1.07 0.80% %] 1.07 1.04
11 .76 0.69 1.1 1.01 0.0 0.87 1.11 009 0.95% 0.0% 1.02 1.02 .08 0.97 110 0.69
12 .73 0.87 1.8 1.11 n.El .54 0.&8 b.ag 0.64 .87 1.10 (] 0.78 .83 .84 068
13 .78 1.00 .54 055 0.5l 0.74 0. 56 009 060 1.0 .54 .54 .51 0.7% .56 0.69

I:}L'E‘rrh i+ represents the h-step ahead forecast with the different model specifications me = {SF, DF, DFC, AR, p}. The specifications employ respectively static

2 rder autoregressive model and the first moment of the time series. Moreover, the forecast equation fe

= {u, fre} is unrestricted such that the time series variables are forecast directly, or, respectively, admits the factor model strocture such that the common

factors, dynamie factors, cyclical dyvnamic factors,

component 1= forecast. The firs column reports for each forecast horizon & the forecast performance of the AR-model. The upper part of the column reportz the
Mean Squared Error (mse] and the lower part the Varance {var] of the forecast errors. The other columns report the forecasting performance of the respective
models as a ratio to the performance of the benchmark AR-model. The forecasting exercise starts in 20029 and produces 32 forecasts for each horizon. All
forecasts are evaluated since the aggregate data at the country level are available until 2006 4. The forecasts are generated using & recursive estimation window,



Preliminary forecasting results (2)

AR(2) model slightly better than p

SF-model worse than AR(2)-model

DF-model best model: common dynamics matter
DFC-model slightly worse than AR(2): seasonalities matter

In general the aggregated results are slightly better than the
aggregate results
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