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1. Overview of the system of quarterly accounts

1.1 Organisation and institutional arrangements

Statistics Netherlands (SN) and the Central Comiomisior Statistics (CCS$)were established under
the Statistics Act of 2003The main objectives of SN are to promote offisitatistics that meet the
demands of users for purposes of practice, polay] science, and to promote accuracy and
completeness of all statistics published. Agaihss background, the responsibility for collecting,
processing, and disseminating (at the national iatefnational level) all macroeconomic statistics
(excluding balance of payments and monetary dta)stests with Statistics Netherlands. This
responsibility is clearly defined in the StatistAst, sections 3 and 4, which state that:

- The task of SN is to carry out statistical reshafior the government for practice, policy, and -
research purposes and to publish the statisticpibeenon such research; and

- SN is the national authority for the productiofh (&uropean) Community statistics for the
Netherlands.

The Netherlands’ membership in the European Unked) (implies that European law applies to a
large portion of the Dutch statistical programsrdpe@an Council Regulation 322/97 stipulates that
national authorities shall be responsible for poioly European Community statistics at the national
level and that Community statistics shall be preduon the basis of uniform standards and, in
specific duly justified cases, of harmonized stadslaThe production of national accounts statisics
not only subject to EU law but also to verificatiby the European CommissidrAs part of the
European Statistical System (ESS), SN compiles diaseminates a significant share of its data
according to the legal requirements of this system.

Quarterly National Accounts (QNA) and Annual NagbrAccounts (ANA) are products of the
National Accounts Department which is a departnanthe Division for Economic and Business
Statistics and National Accounts (EBN). Additiomalormation about the organisation of Statistics
Netherlands and more particularly on the Nationeddunts Department can be found in Chapter 1 of
the ‘Gross National Income Inventory 2610

For inquiries please contact Mr. N.T. van Stokromskin@cbs.nl/ 0031703374800) or Mr. M.
Pommeéerfipoe@cbs.nl / 00317033748600th project manager QNA.

1.2 Publication timetable, revisions policy and dissemination of QNA

! According to theCBS Act, 2003 (Statistics Acthe CCS is an independent administrative bodyowit
corporate rights and has the following duties) {o foster the provision of statistical inforneatifor the
government which meets the needs of practice, paliw science; (b) to foster the accuracy and cetepéss

of the statistics to be published for the governimg) to assess the multi-annual program and i wrogram

of the CBS; (d) to ensure that the CBS acquirea dasuch a way as to minimize the ensuing admatise
burden for companies and institutions; (e) to emdhat the statistical work carried out by the CiB6third
parties does not lead to competition with privaippdiers of similar services which would be undasie from

the perspective of the proper operation of markeatds; andff to oversee the exercise by the Director-General
of the power to make available sets of data forptimpose of statistical or scientific research.

2 This Act replaced thBletherlands Statistics Act, 199ich, in turn, replaced tHeoyal Act of 1899

% The European Statistical System (ESS) comprises Statistical Office of the European Communities
(EUROSTAT) and the statistical offices, ministriagiencies, and central banks that collect offisfatistics in
the European Union Member States, as well as Idelaiechtenstein, and Norway. The ESS functionsaas
network in which EUROSTAT's role is to lead the wiaythe harmonization of statistics in close coagien
with the national statistical authorities. The ES®ork concentrates on EU policy areas, but withektension
of EU policies, harmonization has consequently lidanded to nearly all statistical fields.

* Publication forthcoming



Data on GDP and its main components are dissendingbecalendar days after the end of the
reporting period (flash estimate). Revised figuaes available 90 calendar days after the end of the
reporting period (regular estimate). The breakdéovoomponents includes consumption expenditure
by households and by government, gross fixed ddpitanation, changes in inventories, exports and
imports of goods and services, value added andoitgponents by economic activity. In the flash
estimates consumption expenditure by householdgores< and imports, total value added and
components of value added are disseminated atharigvel of aggregation or are not disaggregated
at all.

1.3 QNA compilation framewor k

As with the compilation of ANA, supply and use ®&bl(SUT) are the balancing framework for
compiling QNA. These tables are simultaneously dtedpboth in current prices and in constant
prices. The quarterly SUT distinguishes about 1&hthes of industry and 220 categories of goods
and services. After filling the SUT with initial tamates, discrepancies between supply and use of
commodities appear. Subsequently these discregaacie eliminated in a process of simultaneous
balancing.

1.4 Balancing, benchmarking and other reconciliation procedures

In the balancing procedure for each commodity supgpta on production and imports are confronted
with data on intermediate and final use. The ihitiscrepancies are eliminated in the balancing
process, so that in the end a consistent SUT miredat with all the commodities (rows) in balance.

This consistent SUT vyields identical macro-aggregdor the three approaches to GDP, i.e. the
production approach, the expenditure approachlanttome approach.

There are benchmarking procedures of QNA and ANAexgdained in chapter 3, that provide a

complete reconciliation of QNA and ANAMoreover the SUT-data are harmonized with the Labou

Accounts and the Quarterly Sector Accounts

1.5 Volume estimates

In compiling SUT in constant and current pricescanbination of a Laspeyres volume index for
extrapolation and a Paasche price index for deflats applied. Important assumptions are fixed
input/output ratio’s in volume terms (the quantitylices for production are also used to compile
intermediate consumption in constant prices) armd ahsence of price discrimination amongst the
different producers and users of a commodity.

For the purpose of chain-linking and seasonal &eljuseries SN applies the recommended annual
overlap method. This technique is used for calmgatjuarter-on-quarter growth rates, which are
considered the most important figures for busirgste analysis.

QNA are based on a large variety of data sourceslly compiled by different departments of SN. In
general the quantity and quality of quarterly imf@ation is inferior to annual information. Source
statistics, in practice usually based on sampleestst, yield many different types of information.€jh

can refer to physical output quantities, but mashimon are data on sales and turnover. For some
industries input data are used as indicators fewuiuExamples of external sources are VAT records,
business accounts of large enterprises or quarggilyernment accounts. In some cases, notably
healthcare services, volume estimates are demgdying modelling techniques. Source data are
mostly available as level estimates in nominal @alar as index numbers in prices, volume or values.

1.6 Seasonal and calendar adjustment

Seasonally adjusted series are available for @ latgnber of variables including output, expenditure
and income components. Adjustments are made wetiCénsus X-13-ARIMA-SEATS method. In the
pre-adjustments phase corrections are made fondalesffects (including the number of working
days) and outliers. Seasonally adjusted seriesegiged and updated each quarter.



1.7 Additional information

The most exhaustive information on concepts, saurdassifications and methods is available from
the Gross National Income Inventory, 2010. In addjt National Accounts of the Netherlands,
Revision 2010 provides a detailed overview of cpteal and methodological improvements that
were recently introduced and their effect on thiéional accounts estimates for 2010, while the ahnua
publication National Accounts of the Netherlandastatns summary metadata on concepts and scope
(available in both Dutch and English). These puatians and key data are all available from the CBS-
websites:

National accounts 2010 benchmark revision

Nationale rekeningen 2015

National accounts of the Netherlands 2015




2. Publication timetable, revision policy and dissemination of QNA

2.1 Release palicy

The timeliness of the quarterly national accouA&days after the end of the reference quartethor
flash estimates 90 days after the end of the quotehe regular estimates) meets the internationa
requirements (of T+60 days). The publication offltash estimates coincides with the European-wide
coordinated release dates of the QNA.

The revision cycle for both quarterly and annuaiamal accounts is clearly indicated in the CBS
publication calendar and follows a very regulartgrat each year. The official release calendar is
available from the CBS-website, about one yeadiraace.

The quarterly data are provisional when first reéeh The data become final when they are adjusted t
the final annual accounts. This varies from 16,5he after the first release for a fourth quarter t
28,5 months after the first release for a firstrtgra The revision policy is explained in the annua
national accounts publication and a brief explamais provided in each press release.

A total of four versions of the annual national @aats are published for each reference year. The fi
annual estimate for year t is simply obtained bgitagl the regular estimates of the first 3 quaréerd

the flash estimate of the fourth quarter (publisihydmid-February, year t+1). The second annual
estimate is obtained by addition of the four regglaarters (end of March, year t+1). The third ainu
estimate is also based on the quarterly estimbtéssupplemented with some first annual data (July,
year t+1) and with the adjusted quarters of yehr(the definitive year t-1) as a new basis. These
estimates are referred to as the Provisional arestahates. Fourthly, the Final annual estimates ar
released about one year and seven months afteefdrence year (July, t+2). These are based on the
full set of Production Statistics.

The regular estimates of the QNA are consistent tie Quarterly Sector Accounts and the Short-
term Public Finance Statistics (STPFS). The QNA thiedLabour Accounts are consistent as well and
released on the same day.

2.2 Contents published

Data on GDP and its main components are dissemlinatmillions of euros at current and constant
prices (average prices of the previous year). lditech value changes, volume changes and price
changes vis-a-vis the same quarter of t-1 are ghidi. Breakdowns are available by expenditure
category, economic activity and value added compisne

The breakdown by major expenditure category inductensumption expenditure by households and
government, gross fixed capital formation by goweent and corporations, changes in inventories,
and exports and imports of goods and serviceshé&urore, final consumption by households is
broken down by type of goods and services. Finalsaomption by government is split into an
individual and a collective part. Data on gros®dixcapital formation is broken down by type of asse
and economic activity, while data on imports angagis are broken down by groups of products
(according to the CPA 2008). The breakdowns arsedinated both in current and in constant prices,
including value, price and volume indices vis-athie same quarter of t-1.

The breakdown by economic activity comprises obdait gross value added. The breakdowns are
disseminated both in current and in constant pricesuding value, volume and price indices. The
following main activities are distinguished:

1) Agriculture, forestry and fishing

2) Mining and quarrying

3) Manufacturing
3.1) Manufacture of food product, bevesaged tobacco
3.2) Manufacture of textile and leathesdarcts



3.3) Manufacture of paper products, piiitig and printing
3.4) Manufacture of petroleum products

3.5) Manufacture of chemicals and pharmacals products

3.6) Manufacture of rubber and plasticdueis and non-metallic mineral products
3.7) Manufacture of basic metals and fatiad metal products

3.8 Manufacture of electrical and optieglipment

3.9) Manufacture of machinery and equipihmee.c.

3.10) Manufacture of transport equipment
3.11) Other manufacturing
4) Electricity, gas, steam and air conditioning@y
5) Water supply; sewerage, waste managementamediation activities
6) Construction
7) Trade, repair, hotels, restaurants, transpuitstorage
7.1) Trade and repair
7.2) Transport, storage and postal andi@oactivities
7.3) Hotels and restaurants
8) Information and communication
9) Financial services
10) Real estate activities
11) Business activities
11.1) Professional, scientific and techng=alices
11.2) Administrative and support service\atos
11.2.1) Rental and leasing adésit
11.2.2) Employment activities
11.2.3) Travel agencies
11.2.4) Other business suppoivisieis
12) Public administration and defence, compulsonjad security
13) Education
14) Human health and social work activities
15) Arts, entertainment and recreation and othevities

The breakdown of cost components of value adddddes compensation of employees, consumption
of fixed capital, taxes on production and impost#hsidies and net operating surplus. The breakdowns
are disseminated both in current and in constac¢grincluding value and volume indices.

All quarterly tables of the ESA 2010 questionnaire submitted at T+45 days and updated at T+9Q days

Tables according to the ESA 2010 questionnaire:

Table 0101 — Gross value added at basic pricegassd domestic product at market prices
Table 0102 — GDP identity from the expenditure side

Table 0103 — GDP identity from the income side

Table 0107 — Disposable income, saving, net lerdorgowing

Table 0109 — Real disposable income

Table 0110 — Population and employment

Table 0111 — Employment by industry

Table 0117 — Final consumption expenditure of hbakks by durability

Table 0120 — Exports of goods (fob) and serviceslbynber States of the EU/third countries
Table 0121 — Imports of goods (fob) and serviceMbynber States of the EU/third countries

Seasonally adjusted data are made available gjtalglhigher level of aggregation. For the seasona
adjustment procedure chain linked series are ceapising the “Annual Overlap” procedure with
2010 as the reference year. The series are the fopuhe seasonal adjustment procedure to get
seasonally adjusted figures (see section 3.3.2asosal adjustments).



2.3 Special transmissions

Special transmissions are submitted to the OECE @SA 2010 tables and historical series),
Netherlands Bureau for Economic Policy Analysest@rical series, disaggregation of international
trade in goods, and computation of seasonal adarg)nand the Central Bank (historical series and
gross fixed capital formation by destination angetycomputation of seasonal adjustment).

2.4 Paolicy for metadata

The most exhaustive information on concepts, saurcassification and methods is available from
the Gross National Income Inventory, 201l addition, National Accounts of the Netherlands,
Revision 201(rovides a detailed account of conceptual and odetiogical improvements that were
recently introduced and their effect on the naticaacounts estimates for 2010, while the annual
publicationNational Accounts of the Netherlandsntains summary metadata on concepts, scope and
classifications (available in both Dutch and Englis



3. Overall QNA compilation appr oach
3.1 Overall compilation approach
3.1.1 General architecture of the QNA system

Classifications

As with the compilation of ANA, supply and use &bl(SUT) are the balancing framework in the
compilation of the QNA. These tables are simultaisgo compiled both in current prices and in
constant prices (i.e. in average prices of theiptevyear). For the quarterly supply and use tafaes
well as for the provisional annual accounts) ak22® categories of goods and services and 130
branches of industries are distinguished. Concgrifia final annual national accounts, compilatibn o
goods and services takes place at a more detaledl df about 600 products. The classification of
commodities is generally based on the central mrodiassification (CPA), while the columns
(industries) are classified according to CBS’ 2@8ndard Industry Classification (SBI'’2008) which
is linked to the NACE.rev.2.

Supply and use framework

Valuation differences between supply and use caafgs the SU-framework somewhat as the output
of industries is expressed in basic prices whike wse of commodities is expressed in purchasers’
prices (excluding VAT). On the product level thadge between the different valuations of both
tables is included in the supply table, by additmitrade and transport margins and taxes and
subsidies on products. In practice, the SUT hasitalveenty valuation layers for taxes and subsidies
on products, while margins are split up in transpaargins, wholesale trade and retail trade margins
Wholesale margins are further divided into marginsexports and other wholesale margins. Scheme
1 below shows the elementary structure of the Dsigiply table.

Regigtration of trade and transport margins

Trade and transport margins are registered twidbarsupply table. First, as output of, mainlydé&a
and transport industries. Secondly, on the protewal, as a layer in the valuation bridge between
supply at basic prices and use at purchasers’gringhe columns of trade and transport margies th
total is included with a minus sign to correct fiois double counting, which implies that both thevr
totals of the product groups trade and transporgims.and the column totals are equal to zero.

Scheme 1. Supply table
Branches of industries (130)

Trade and > Total
Commaodi Imports transport supply of
ties Output of domestic producers (CIF- margins and commodities
(220) (basic prices) prices) taxes less (purchasers’
subsidies on prices)
products

2 Total output

The structure of the Dutch use table is given este 2. The table is expressed in purchasers’sprice
excluding VAT. The final expenditure categories @oise of consumption of households and
government, gross fixed capital formation, changesventories and exports of goods and services,
divided into exports to EU and non-EU and re-exptotEU and non-EU.

10



Scheme 2: Usetable
Branches of industries (130)

> Total
Commodi demand of
ties Intermediate consumption Final commodities
(220) use (purchasers’
prices)

Gross value added
(basic prices

2 Total input

Treatment of VAT

In the Dutch system only non-deductible VAT is netam: VAT on purchases by households, VAT on
intermediate consumption and fixed capital formatiand for VAT-exempted activities. VAT-
exempted activities are not charged by VAT wheun.sbhis implies that for these activities paid VAT
on related purchases of intermediate and capitadigcannot be settled with VAT received on sales.
For this reason VAT paid for VAT-exempted activitis considered a final levy. In the use table this
appears on the row non-deductible VAT in case ofi@empted activities.

Theoretical VAT is calculated by applying the stajupercentages to the relevant goods and services
transactions. Theoretical VAT differs from VAT aatly paid to the government. This is due to
bankruptcies, acquittals, bad debts, fines, remguiatfor small entrepreneurs and VAT evasion. The
difference between theoretical and paid VAT isstggeed in a dummy column in the use table and not
distributed over industries.

General compilation procedure

The first step is to fill the supply and use tablgh initial estimates for the branches of industry
Usually only output (or turnover) and price infortina is available on a monthly or quarterly basis.
The volume change of output is used to estimatevtheme change of intermediate consumption of
the branches of industry (in other words: a productfunction with fixed coefficients of the
corresponding quarter of year t-1 is assumed).eAndices are used to obtain value estimates of
intermediate consumption by commodity.

The next step is to add data on household and gmestt consumption expenditure, exports and

imports of goods and services, fixed capital foforaind estimates on the change in inventories and
work in progress. The result is a completely filleat unbalanced SUT both in constant and current
prices (thus with discrepancies between the suppiyuse of commodities). Total output of industries

and total input of industries are automaticallyamaled as operating surplus is used as a residunal it

In a final step the differences between supply asel of commodities are eliminated in a process of
simultaneous balancing: data in current and cohgréres are adjusted in the same, single process.

Besides the SUT, which serves as a framework ferlthlancing of statistical data on goods and
services, three other economic frameworks arezatlli These are the Quarterly Sector Accounts, the
Labour Accounts and the Government Accounts. InCthich system of national accounts these three
frameworks are directly connected to each otheramadnutually consistent.

11



3.2 Balancing, benchmarking and other reconciliation procedures

3.2.1 Quarterly GDP balancing procedure

The supply and use of commodities is balancederfriamework of the SUT. This applies both to the
annual and the quarterly accounts. For each contyngdpply data on production and imports is
confronted with data on intermediate consumptionl &nal use. The initial discrepancies are
eliminated in de balancing process, so that iretig:for each commodity total supply equals total us
The balancing process takes place simultaneouddgtim current and constant prices.

Scheme 2 Simultaneous balancing of a supply and use table

supply & use table

of year t-1

in prices of t-1

supply & use table

of year t

in prices of t-1

supply & use table

of year t

in prices of t

NN/

supply & use table

supply & use table

volume indices

price indices

For each variable (cell) in the Dutch quarterly SttAmework a total of 3 level estimates and 3
indices are instantly available (this is called #wpack). Values are expressed in current prices,
constant prices (average prices of the previous)sad (average) constant prices of the previous
year, with corresponding value-, volume- and pirgiees.

The initial discrepancies may vary per commoditnira few million euros for agricultural produce to
more than 0,5 billion euros for some fuels (aboi® per cent of GDP volume change). In the
balancing process the discrepancies are eliminfatedll commodities (rows) so that in the end a
consistent SUT is obtained. The industries (colyrbasance automatically as the operating surplus is
used as a residual item. The consistent SUT yidktgical macro-aggregates for the three approaches
to GDP, i.e. the production approach, the expengliapproach and the income approach. The GDP
estimates in the Netherlands are in fact the resulthe combined production and expenditure
approach. The income approach is not independeaplied as operating surplus is used as a residual
item as insufficient data are available for indegeily estimating this variable.

The balancing process is pursued for every singlartgr leading to a consistent set of macro-
economic aggregates and their components. Besidedadlancing, the quarterly data have to be
aligned with the annual estimates. This benchmgriprocess is part of the regular Dutch NA
compilation cycle. The quarterly data are alignethwhe newly compiled estimates for the final and
provisional estimates.

Until recently, the processes of balancing and bewcking have been pursued mainly manually.
Given the level detail this was a very labour isiea way of working. In order to increase efficignc
gain more organizational control over the balangingcess and make balancing adjustments more
transparent, it was decided that more automateahbalg was desirable. In addition, there was the
aim of making better use of quarterly estimatescampile preliminary annual estimates and to

12



eliminate the step problem between the first quart@ne year and the fourth quarter of the prewiou
year that commonly occurred when benchmarking edsirtlata to new annual totals.

What has emerged is a new compilation process &danbing and benchmarking. From an
organizational point of view, the most notable deatof the new national accounts process is a
separation between, on the one hand, the idenitficanvestigation, elimination and documentation
of a relatively small number of large discrepantigsational accounts specialists (i.e. manualhy), a
on the other hand, the elimination of a large nundieemaining small discrepancies by automated
methods, i.e. by the use of balancing ‘machinesatfrmatical optimization models): a Balancing
Machine to balance a single quarter and a Quartddghine to align the 12 quarters and 3 annual
estimates.

Large and small discrepanciesand evaluation of the results

In the new compilation process a large number dllsdiscrepancies is eliminated in an automatic
way by the Balancing Machine. However the firspdtethe process is to identify large discrepancies
which need to be resolved manually. The identiiicabf large discrepancies is pursued with a so-
called scoreboard: an overview of all discrepanitstisig the absolute and relative difference betwe
commodity supply and demand and indications whethemBalancing Machine is able to resolve the
differences (based on the relative strength ofddi@ sources and presupposed error margins). The
scoreboard also shows some consistency-indicatetselen production and domestically based
exports and between import of goods and re-expBdsed on this scoreboard about 25 to 30 large
discrepancies are identified each quarter andwedahanually.

About 10 of these large discrepancies are relateghergy products. The results of important data
sources for these products, specifically the BadaBbeet Petroleum Products (Balans Aardolie
Producten, BAP) and the Dutch Energy Accounts (Nadds Energie Huishouding, NEH), only
become available in the course of the balancingge®, and, for various other reasons as well, requi
manual treatment.

Other commodities which are normally selected fanoal balancing are FISIM, bank fees, recycling
and licences and royalties. The remaining largerelEmncies are usually related to goods produced in
the manufacturing; conflicting sources of the manitroduction index (MPI) and the international
trade statistics are the main cause of these gisooees. The goods usually selected have a
discrepancy between supply and demand of more 1B8nmillion euro’s. Goods are also selected
when large differences exist between the discrgpancurrent prices and constant prices (indicating
inconsistencies in applied price-indices). The#era should not be interpreted in an absolutessen
but must be considered as ‘rules of thumb’, baseexperience with past quarters.

M acr o-economic aggr egates

The results are also monitored and evaluated thrthug reportM acro-economic aggregates’, which
shows estimates of GDP applying the three appreadhe production approach, the expenditure
approach and the income approach, and the mainarmanys, further specified in current and constant
prices and the corresponding value-, volume- andepndices. This report shows ‘real time’
outcomes and the development of the macro-econaggoegates are continuously monitored during
the balancing process.

The components shown are total production, interatedconsumption, taxes and subsidies on
products, wages and salaries, employers’ socialibations, other taxes and subsidies on production
and imports, operating surplus, household consumptconsumption of NPISHs, government
consumption, gross fixed capital formation, changesnventories, exports of goods, exports of
services, imports of goods and imports of services.

The macro-economic estimates are evaluated diraftty the unbalanced (but adjusted to national

accounting concepts) data have been plugged iBtleand are continuously monitored during the
balancing process. They give a global overview wbhement of inconsistencies between the

13



production and the expenditure approach and thelolement of the macro-economic aggregates.
Outcomes are evaluated cross-section and on the bfsecent time-series (often the previous 4
quarters). Attention is paid to both volume andt@rindices. Suspicious or notorious developments
are selected and if necessary further investigatesllaboration with the departments producing the
source data.

The above mentioned report ‘Macro-economic aggesgajives a global overview of the economic
developments and the relationships between therdiff components in the accounting period. It
shows developments in the overall production td ¢iosermediate consumption) ratio, relationships
between production and domestically based exponizorts and re-exports of goods, and import of
goods and domestic demand.

Table of branches of industry

This report shows volume-indices of productioneintediate consumption and value added for all the
distinguished branches of industry. Where substhrithanges occur further investigation and
explanation is warranted. Plants may have shut dmwuost started operation, may have moved to or
from abroad, may have changed production becauseeather conditions or special festivities,
government regulations or just because of posiivadverse economic conditions. Smoothing those
changes is a real danger which may lead to misjudgés of economic reality. These indicators are
also continuously monitored during the integratpmocess. As only total turnover information is
available for most industries the estimates foerimiediate consumption and value added are initially
simply estimated using these numbers. The unbaladega for the industries start with similar
volume changes in production, costs and valuedcadidee government and the financial institutions
are an exception to this general rule, as spetifarmation on costs and wages and salaries are
available for these industries.

Processtablesfor the international trade in goods and services and for the industries

Process tables are available to monitor the adprsisrmade to the source data. The process table for
the international trade in goods shows the varamjastments made to imports and exports of goods
in current prices (14 main groups) from source datanbalanced national accounts data (including
adjustments for the change in ownership concejijymtion abroad, etc.) and to the final results
(balancing adjustments). For the exports, a distincis made between ‘export from Dutch
production’ and ‘re-exports’, imports which areeditly or with minor modifications exported. As the
source data make a clear distinction between cgeé&esponse and imputations, the error margins per
commodity are used as a reference for boundindpalencing adjustments. A similar process table is
available for the international trade in services.

For the branches of industry the Monthly Productiotiex (MPI), which is based on the turnover of
the main activity is utilized, as a process indicafhe process table for the industry compares the
results of the MPI with the data for the Quarteklycounts for 16 branches of industry. As a general
rule the changes in the valued added in the glya@counts should not be lower than the MPI to
avoid underestimation.

During the balancing process, the data are sutgeginumber of plausibility checks (rules of thumb)
changes in inventories cannot be only positive iy megative for longer periods of time, often a
relation exists between producer prices and expares. Import of goods should be above or equal to
the re-export of goods. Extreme volume and pritesiges warrant explanation.

It goes without saying that the weakest data arst fileely to be adjusted in the balancing procéss.
many cases this means that changes in inventaeeadjusted, given the lack of source data in the
current procedure. In some cases imports and/oorex@are judged as the weakest estimates and
therefor adjusted, especially in de case of sesvarewhen substantial discrepancies occur between
industry statistics and international trade datan&imes production (output) is adjusted, for examp

in the case of health services where only quartéatg on government outlays is available.
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3.2.2 Benchmarking of QNA and ANA

Given the time constraints for compiling quartemgtional accounts, benchmarking and balancing a
large SUT with appropriate care is burdensomejquéairly in a time series context. In recent years
Statistics Netherlands has developed semi-autorbatichmarking and balancing methods that help
the Dutch national accountants to achieve the tilgeof balanced and temporally consistent accounts
whilst giving time to resolve manually the signéitt problems in the data. This last point needseto
emphasized: the mathematical methods are usedt@r@liiminate small discrepancies in the SUTSs,
whereas large discrepancies are handled ‘manuallyiational accounts experts. The base period for
SUTs and machine input and output is always theesponding quarter of the previous year (over the
year method). Seasonal adjustment — comparisohegmtevious quarter - is undertaken after the
balancing process has concluded.

Both the benchmarking and balancing methods haga hdly implemented for annual and quarterly
SUTs since 2011. They also have a more generabndeare applied in balancing the institutional
sector accounts (both annual and quarterly) asagelarious national accounts satellite accoungs (e
regional accounts) and in national accounts subsys(e.g. gross fixed capital formation estimates b
type of asset and industry).

The “machines” are part of a redesign of the prtidocsystem for the Dutch National Accounts. This
redesign covered the complete production sequeheeamomic statistics: from data collection via
surveys and administrative records (input), througjhtistical data validation and processing
(throughput) to the compilation and disseminatidntle statistical products (output), of which
national accounts statistics are a prominent exampl

The “core” of the Dutch benchmarking and balancingthods are the so called the Balancing
Machine and the Quarterly Machine. Both “machinasg operationalisations of a general quadratic
optimization problem. The mathematical aspecthe$¢ “machines” as well as their implementation,
i.e. the software tools and the way these toolsuaegl to define and solve the optimisation probjems
are broadly described here. However, within thepeaaf this inventory, many details are ignored. A
reference for further details is provided below.

The Balancing Machine can be used to balance af8tJa single period (quarter or year). Given a
certain base period, the dataset for a single gagobalanced whilst minimizing the adjustment
needed to the growth rates provided by NA-expentsndustries and final expenditure. It is used to
balance the SUT for a single period with autonomiopsit. The Balancing Machine is essentially a
special version of the technology of the Quartdthchine.

The Quarterly Machine balances the SUTs of twetwesecutive quarters in a single procedure. It is
used to produce balanced SUTs when data are reaisddvhen new final annual estimates become
available. When a new final annual estimate has lseenpiled, the Quarterly Machine allows for a
complete benchmarking of three years of quartealya do these new annual totals. Not only are the
twelve quarters benchmarked, but new balancedpiredry estimates for the quarter beyond the latest
annual benchmark are derived.

The quarterly machine (benchmarking)

Benchmarking of the 4 quarters of t-1 takes plases@on as the final annual estimates of t-1 are
finalized (end of March year t+1). The four quastare adjusted to the annual estimates of t-1 on a
proportional basis (each cell in the quarterly SiTgroportionally scaled to its annual total). Bese

the quarters of t-1 are benchmarked, the quarfdrare proportionally adjusted as well.

The Quarterly Machine uses a benchmarking methocthwis a multivariate extension of the
univariate first order Denton method. The key featof the first order Denton method is minimizing
the sum of the quadratic adjustments in (eitheritiawddor proportional) first differences of the
quarterly series, also known as the “movement pvaten principle”. The minimization is subject to
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the constraint that the adjusted quarterly serésth be consistent with the annual series. Deston’
method is therefore an example of a constrainedrgtia minimization problem

Statistics Netherlands uses semi-automatic methpagplying a multivariate version of the Denton
method in which the various quarterly series atgext to ( i.e. connected through) exogenous (or
“hard”) linear, contemporaneous constraints. Hanustraints need to be satisfied exactly. This tyfpe
constraint is necessary for national accounts egibns so that all the accounting identities ia th
framework are satisfied and temporal consisteneglgeved.

Next to the accounting identity and temporal caists a few extensions are used. Firstly, weigtgs a
assigned to the individual time series in orderetitect the relative accuracy of the underlyingrseu
data and any assumptions. For example, in the DQdA output estimates are regarded as more
accurate than estimates of intermediate consumpftemause the former are based on actual data
whereas the latter are estimated by assuming sopiapal relationship to output in volume terms.
These relative degrees of accuracy of the diffeteme series are taken into account in the
benchmarking process. Secondly, “soft” linear caists and “soft” ratio constraints are introduced.
Soft constraints are those that need to be satiafproximately by the adjusted series. An exaraple
soft ratio constraints applies to price indicesjolhare formulated as the ratio of values in curren
prices to values in average prices of the previmss and as the ratio of values in average pri€es o
the previous year to values in the average pri€é¢seoreference year. Preserving both types ofepric
indices of the unadjusted series as well as pe@ssigs proved to be necessary in the benchmarking
process to achieve satisfactory results. Soft iaitstraints are also used to keep the volume ehang
of intermediate consumption in line with the volurokange of output during balancing and to
maintain the links in volume between the supply dachand of goods and related trade margins. The
soft ratio constraints are assigned a weight labekflect the relative accuracy of the preliminary
estimates.

The upshot is that the original multivariate Dentorethod (including only linear exogenous
constraints and no weights) has been extendedatisti®ts Netherlands to include weights for the
individual quarterly series and weighted soft linaad weighted soft ratio constraints. An essential
feature of the extended method is that the weighthe quarterly series as well as the weightdef t
soft constraints have been parameterized in sughyathat weights labels are assigned to reflect the
relative accuracy of the different series and cairsis. These weight labels (in order of reliapilit
letters A to G) subsequently appear as numericaghi® in the quadratic terms of the objective
function to be minimized.

In formulating the benchmarking problem, numericales of the weights do not need to be specified
because they are calculated from the assigned tvéadpels according to the parameterization
formulae. The parameterization of weights is afleejure of the extended method because it makes it
feasible to apply the method in practical situatiovhere all that is known, at best, are the redativ
accuracies of the quarterly and annual estimatdsatie fed into the model.

The balancing machine

The Balancing Machine is an extension of the megrogosed by Richard Stone (first formulated in
1942) for balancing an accounting system whilertghinto account the differences in accuracy of the
preliminary estimates of the variables in the gystén Stone’'s method, the discrepancies (or
residuals) are distributed among the variablesuchsa way that the more accurate estimates are

5 An elaborate description of the machines can baddn: Economic Systems Research, BENCHMARKING LARBCCOUNTING
FRAMEWORKS: A GENERALIZED MULTIVARIATE MODEL, by Rénier Bikker, Jacco Daalmans and Nino Mushkudi@gpartment
of Methodology, Statistics Netherlands, The Hagues Netherlands, 31 May 20183tip://dx.doi.org/10.1080/09535314.2013.8010XH)d
also in: Eurostat, HANDBOOK ON QUARTERLY NATIONAL @GCOUNTS - 2013 edition, chapter 8 annex C
(http://ec.europa.eu/eurostat/en/web/products-mararad-quidelines/-/KS-GQ-13-0D4
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adjusted less than the less accurate estimatesharkhown (i.e. precise estimates) values are not
adjusted at all.

As formulated here, Stone’s method is a constrafuediratic minimization problem in which the sum
of the weighted quadratic adjustments to the piekny estimates is minimized subject to the
condition that the adjusted estimates need to lxsatisfy all relations among the variables, sash
the accounting identities.

As discussed above in the context of the Quartstchine, additional soft linear and soft ratio
constraints are implemented in order to make thihoaesuitable for application to national accounts
systems. Accordingly, at Statistics Netherlandgaesh was carried out to extend Stone’s method to
include these types of soft constraints.

A set of parameterization formulae was developedruter to calculate the appropriate numerical
weights for the variables and soft constraintshie tbjective function to be minimized, such that
weight labels can be assigned to the variablescandtraints that reflect the relative accuracyhef t
preliminary estimates. As explained earlier, thasgoneterization is an essential aspect of the appro
because it makes it feasible to apply the methqutdntical situations.

Several experiments were carried out with actualAQf\ata sets and they demonstrated that
satisfactory results could be obtained. During ¢ixperiments, the balancing “set-up”, i.e. all the
necessary relations among the variables, were algegland tested. The weight labels of the variables
were optimized using the manual balancing procggbsequently, work was started to implement the
method and it was applied for the first time todomle the QNA estimates of third quarter 2010 in
December 2010.

The tools and the organization of the balancingg@se using the Balancing Machine are very similar
to the tools and the organization of the benchmarkprocess using the Quarterly Machine. In
particular, the clear distinction which is madehie process between large discrepancies, which need
to be investigated and resolved manually by natiacaounts experts, and the (large number of)
remaining small discrepancies which can be reced@utomatically, is identical in both approaches.

3.2.3 Other reconciliation(s) of QNA different from balancing and benchmarking

The SUT-data are subject to further plausibilitecks with the Labour Accounts, especially changes
in labour volume, labour income quote and labowdpctivity by branches of industry. Apparent
inconsistencies are eliminated. They lead to adijests in the SUT.

A similar procedure is applied for the Governmeatad These data are included in the SUT and
apparent inconsistencies are eliminated. This mdetds to adjustments at the commodity level,
keeping the overall subtotals for the governmeikie fkotal government consumption, generally
unaffected.

The QNA and QSA are harmonized with respect tteatks and subsidies on products and other taxes
and subsidies on production and imports. The dataalected from the Ministry of Finance.

The QNA results are finally adopted by the QSA. Tihal demand categories are directly used in the
QSA and a cross-classification procedure is utllize transform the industry data into the
corresponding sectors.

The end result of these procedures is a fully ratisgl and consistent set of accounts, i.e. QNA, QSA
Labour Accounts and Government Accounts

3.2.4. Amount of estimation in variousreleases

Chapter 10 describes extensively the degree tohvthie successive releases of QNA are covered by
direct (measured) sources and by indirect soustes$, as models and the like. For this purpose the
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‘GDP source coverage indicator’ was developed.hsw in table 1 the (absolute) source coverage
on the supply side (production) is 80 per centduogs to 49 per cent for the flash estimate, wirile
the expenditure side the coverage results in 68grand drops to 55 per cent for the flash eséima

3.3 Volume estimates

3.3.1 General volume policy

Both the supply and the use tables are compiledmstant and current prices. Current price valaatio
means that the quantities of the quarter undeevewire expressed in the prices of the current guart
Constant price valuation means that quantitieshefdguarter under review are expressed in average
prices of the previous year.

In the Netherlands a combination of a Laspeyreamelindex for extrapolation and a Paasche price
index for deflation is applied. This combinationindices ensures consistency in both index formulas
(a “full” breakdown of value changes in price ches@nd volume changes) and constant price level
estimates (where constant price estimates of tted #muals the constant price estimates of its
components).

The Laspeyres volume index shows the extrapolatioa base period value with a quantity index
number:

The Paasche price index shows the deflation ofr@icuperiod value with a price index:

Y QPR iQtR/(ZQtVZQtPOJ'

> "QR = Current price value
th P, = Constant price value
Y"Q,P, =Base period value

First the supply part is compiled in constant @ity multiplying the data in the base period with
guantity indices. The row totals (domestic produtiper commodity) are converted to current prices
with the use of price indices. It is assumed thatd is no price discrimination amongst the diffiére
producers of a commodity. Thus a single price isdufor each cell in the entire row, and so the
average price of the row is equal to the price dsethe subtotal. By addition of all the commoeliti
produced by an industry the column totals also imecavailable at current prices.

Due to the assumption of fixed input/output ratidlse quantity indices are also used to compile
intermediate consumption in constant prices in tise table. The row totals of intermediate
consumption are also converted from constant pticesirrent prices with the information on prices
per commodity. Here too, there is no price disanetion between users. As in the supply table, the
column subtotals (intermediate consumption) becawadable at current prices.

The supply columns (margins, taxes and subsidigsrmaports) and the final expenditure columns
(consumption of households and government, expgmtss fixed capital formation) are all compiled

in both constant and current prices. The compitatibconstant prices is based on the volume changes
of the underlying variables.
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The value added components compensation of emp@pyadue-added tax, taxes and subsidies on
production are compiled in constant and currerggsti Gross operating surplus in both constant and
current prices is finally compiled as a residuaiit(where total output and total input of each owiu
are equal).

The contributions of the macro-economic componéntihie growth of supply and demand of goods
and services are calculated in a straightforwardrmaraas their (absolute) volume change divided by
the GDP in the base period. The growth of GDP amgoits yield the supply growth of goods and

services. This matches with the growth of the deinemmponents; final consumption expenditure,

gross fixed capital formation, changes in stocks export of goods and services.

3.3.2 Chain-linking and benchmarking

There are several methods for linking quarterlyrfeg to a chained index that is consistent with the
independently estimated annual index. In the N&hds the recommended annual overlap method is
applied. As the quarterly data are consistent withannual totals, no benchmarking is needed. This
technique is used for calculating quarter-to-quagtewth rates. These growth rates are considéed t
most important figures for business cycle analysis.

3.3.3. Chain-linking and seasonal adjustment

Time consistency exists between quarterly calemdarected seasonally adjusted data and annual
calendar adjusted data. A direct approach is usedhe aggregation of seasonally adjusted data.
Concerning the raw data consistency exists betv&®2R and its components in both current prices
and volumes (previous year’s prices, unchained}. tBis consistency does not apply to the chain
linked series and the seasonally adjusted data.

3.4. Seasonal and calendar adjustment

The results of the Dutch Quarterly National Accauf@®NA) are published both seasonally and non-
seasonally adjusted. Seasonally adjusted figuresuaed to calculate quarter-to-quarter volume

changes. Volume changes of the corresponding quairtbe previous year are calculated from non-

seasonally adjusted figures.

Seasonally adjusted series are available for a lagnber of variables including breakdowns of

expenditure, value added (in basic prices) andrit@me components. For a complete outline please
refer to Statline:

http://statline.cbs.nl/Statweb/publication/?DM=SLEN&PA=82601ENG&D1=0-71&D2=1%2cl&D3=100-
103%2cl&LA=EN&HDR=G1%2cG2&STB=T&VW=T

3.4.1. Policy for seasonal adjustment

The X13-ARIMA-SEATS method, implemented in the J¢ra+ software package, is applied for

seasonal adjustment. The settings of the seasajataent (pre-treatment and the filters) are
analysed and updated once a year in June at ttsgorewof provisional annual figures. The magnitude
of the outliers and calendar effects are determovesk a year in order to minimize revisions during
that year. Also the shape of the Arima model aaadefficients are kept during constant during that
year. If necessary new outliers are found in thetmecent data, they are added to seasonal adjstme
settings during the year.

3.4.2. Policy for calendar adjustment

As there is no information available on the actuwaimber of days worked in a particular quarter,
therefore calendar effects are based on the thearelifferences in the number of working days
between corresponding quarters. Working days areddlgs to Fridays, except when they are a
national holiday, i.e. January'1Eastern, Kings day, Liberation day, Ascension dagl Christmas.
February 28 is counted as a normal working day when it isina weekend.
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The consequences of one working day more or lessamewhat complicated. One working day more
often implies one non-working day less (in comparido corresponding quarters). But in some
sectors work continues on non-working days (podind public transport, for example) and in some
others production is even highest on non-workingsdamusement parks, for example. The total
effect of one working day more or less is thereftine result of many positive and negative
adjustments.

The method used at Statistics Netherlands starsdgsdo a ‘normal’ number of working days per
guarter. The deviations to this standard calendaused as correction factor in a structural tigvies
model to estimate the working day correction. Tdtalteffect averaged over a relatively long peisd
then around 0.3 of a percentage point per working @his coefficient is updated once a year.

3.4.3 Revision policy for seasonally adjusted data

Every time a new quarter is added, the seasonastagnt procedure is applied to the entire time
series, potentially affecting all quarters. Normathough, seasonal adjustments to earlier figares
small. The most recent seasonally adjusted tiniessean be found on the website of Statistics
Netherlands.
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4. GDP and components:. the production approach
4.1 Grossvalue added, including industry breakdowns

4.1.1 Source data

The compilation of QNA and the estimation of thg@gates involve the use of a lot of statistical
information usually referred to @®urce statisticsMost data sources are specific statistics cormpile
by several departments of SN. Some data are owg external institutions like the Central Bank
of the Netherlands (DNB) and branch organisati@gi¢ulture). Obviously, the more complete the
set of source statistics and the higher its quétlity more reliable the resulting set of QNA aggteg
will be. In general the quantity and quality of geay information is inferior to annual informatio

Characteristics of QNA source statistics oftenattiffom those of the annual accounts since theodim
these statistics is essentially to capture andribesshort-term economic movements. In general
sample surveys are used for short-term surveysei@ty all firms with more than 50 employees are
fully covered, but only a (stratified) sample icluded of firms with less employees. In addition,
surveys are not (yet) available for all types afustries, in particular for health care and otlegvise
activities. After data collection, the sample sys/eequire a grossing-up procedure, i.e. which mean
that the sample based results are adjusted to towevhole population.

One important feature of the main data sourcedes(increased) use of administrative data. This
implies that VAT data are used as a major sourceufoover statistics on a quarterly basis for salve
branches of the economy and thus as an importaot for the QNA. The efficiency advantage of
using VAT data includes the reduction of the adstnative burden. The flash estimate of economic
growth for the first quarter of 2012 was the figstarter using VAT information for some branches.
Currently VAT data are the major source for thenestion of the value change of production of the
following activities: transportation and storagetdis and restaurants, information and communigatio
and business activities.

Source statistics supply many types of informatior. example, in compiling GDP according to the
production approach, the amount or the quantitgudput expressed in physical terms, represent the
basic information. One can refer to production adps, milk and eggs in agriculture, produced
guantities of gas and petroleum in mining and thenler of produced cars in manufacturing. In
construction, manufacturing and business servitgitaes, sales and turnover are the most common
information. Also employment and purchases of ingatia are sometimes used as indicators for the
output of some industries. Final consumption of dedwlds is mainly derived from retail trade
statistics, and final consumption of general gowent is derived from administrative data on
intermediate consumption and labour statisticsherviages and salaries of civil servants. For sigecif
items, particular sources can be used. An examspieei amount of productive hours per employee as
an additional indicator for the output of constroit

When the aim of surveys does not directly meet Qi¢&ds, e.g. monthly price statistics, quarterly
information is derived from these sources. In additto data collected by SN itself, raw
administrative data (data that is not translated & specific statistic) from external sources ban
used for the QNA. Examples are the quarterly acdsowf some large enterprises, reports by
supervisory bodies on banking, private insuranag tatecom and quarterly accounts of the central
government and social insurance bodies. Furtherradieles in newspapers and magazines may
provide information on developments or specificragdike big investment projects. This information
can be used to complement available data or tckahedr plausibility.

Source statistics are usually available as leviel stanominal values (for example household suryveys

balance of payments data, surveys of sales andveirs) or as index numbers for prices, volume or
values (business indices, industrial productiorinadonsumer price index etc.).
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In some cases the quarterly figures are not baseslioveys but are derived using extrapolation and
projection techniques (modelling). These methodsuged when source statistics are not available at
the desired frequency, not available at all, ondbmeet the QNA requirements of timeliness. Is thi
respect modelling techniques may yield estimatssdban historical data.

Source statistics are often adjusted in order lfd the requirements of the national accounts. Séhe
adjustments relate to completeness, comparahilityme, plausibility and definitional issues. When
the source data meet the national accounts regeirsnthey are fit to be entered into the supply use
framework. This applies to all the output and ateta of industries, the final demand categories as
well as the components of value added (except tpgrsurplus which is residually derived)

1. Completeness for cut-off statistics (or the hiddennomy): data should be representative for
the whole economy. Since the national accountsiregomplete estimates for all branches of
industries, data from surveys have to be grossefupmall firms (which is usually done in
proportion to the number of employees). Occasignaltimates are made for hidden
transactions (like allotment gardens in agriculture

2. Continuity of figures over time (comparability iimie): data should be checked on continuity.
Do year-on-year changes in the data repressaitgrowth ratesor are they perhaps partly
caused by a change in the classifications of sitatisunits? For example, source statistics
provide actual data. However, if an establishmeiwtadssified into another industry because of
a mistake in the past, the national accounts edl/é this establishment where used to be until
the next revision (in contrast to the source dtesis If not, growth rates per industry would
not reflect aeal change.

3. Plausibility of figures: data are further subjecteglausibility checks. For example, to check
labour productivity year-on-year changes of totalpat can be compared with changes in
labour input; or: the output/input ratio of an isthy can be verified if source data of the
output as well as input are available.

4. Consistency of definitions: the source statistissusd be brought in line with the concepts
and definitions of the national accounts. For eXamgource statistics usually give sales (and
purchases) while the national accounts require ymtomh (and intermediate consumption),
taking into account the changes in stocks.

5. Compatibility of the nomenclatures or details: ofource data are not directly compatible
with the classifications (taxonomy) of the supphdause tables. The classifications and data
from source statistics usually have to be mappedddaxonomies of the supply and use table
(using distribution keys). These keys are normeliracted from the supply and use table of
the base period.

4.1.2 Agriculture, forestry and fishing

An important part of agricultural products is sttdthe food processing industry. The estimation of

agricultural output is thus closely linked to therghases of the food processing industries. These

purchases cover:

* The supply of animals to slaughterhouses;

*  The supply of milk to the dairy industry;

* The supply of raw materials to flour factories, thdder industry and breweries (grain), the starch
industry and potato factories (potatoes), the sughrstry (sugar beet) and the fruit and vegetable
processing industry (fruit and vegetables).

In addition, the food processing industries may etmmes sell a substantial part of their output to
agricultural units, most notably is the case offtider industry which sell their products to farme

In this case a commodity flow method is used tonege agricultural inputs for these products. Also
for some agricultural outputs a commodity flow nueths used.

Sour ces

The main sources for estimating agricultural ougmatthe surveys on agricultural quantities of SN,
some secondary sources and the price statistite sigricultural Economics Research Institute
(LEI). In particular, it relates to the following@usrces:
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» The SNAgricultural Censugplays an important part in the estimation of adtural output.
This comprehensive survey covers approximately O2,@gricultural units, which are
operating at a significant level in any agricultuaetivity. The survey covers cultivated areas,
numbers of cattle, the workforce and main and sgagnactivities.

» The SNharvest estimate of arable crofsan important source for calculating the outiout
a number of arable products. The estimate is madbe base of data from a sample survey
conducted by Statistics Netherlands among arabtesfarhe sample comprises approximately
2,500 of the approximately 20,000 units that beltmghe target population as stated in the
Agricultural Census. The response is grossed upmeto estimates for the total target
population.

* The SNharvest estimates for vegetables and fruibvided by Statistics Netherlands are
important sources for calculating production fornamber of vegetables. This includes
estimates for fruit, field-scale vegetables ancegh®use vegetables. The estimate for-field-
scale vegetables is based on data from a sampleysamong agricultural farms. The sample
comprises approximately 1,500 of the approximaB0@00 units that belong to the population
as stated in the Agricultural Census. The respimsgossed up to estimates for the total
target population. The estimate for of fruit (agpband pears) is based on a sample of 1,000
units of the approximately 2,000 units that beldongthe population. The estimates for
greenhouse vegetables are largely based on theofréand as recorded in the annual
agricultural census. For these vegetables no sasypley is carried out as it is possible to
determine the quantities harvested of these velgstaising of data from the Quality-Control
Bureau for fruit and vegetables (Kwaliteits-Congr@ureau; KCB). These data are based on
export figures. An expert working group, includingpresentatives of Statistics Netherlands
and the Ministry of Economic Affairs discusses tlata and approves the harvest estimates
after adjusting if judged necessary.

* The output of bulbs, flowers and plants, trees seelds is calculated mainly using data on
exports with domestic origin supplied by Royal Blddolland. This is a conglomerate of
auctions of cut flowers and plants. The organirai® the world's largest of its kind and
handles more than 90% of the Dutch trade in thoséyzts.

* Additional Sample Survey on Agricultu(@igs and cattle): There are a few moments
throughout the year where additional information gsthered by Rijksdienst voor
ondernemend Nederland (RVO): in August, Novembed &ecember. These collected
information refers to pigs (August and Decembep eattle (November). This survey is used
to derive seasonal structures. RVO supports ergargrNetherlands with grants, business
partners, and regulatory knowledge regarding tdaseble, agricultural, innovative and
international business.

* The CBSDairy Products Statisticeompiled on the basis of weekly reports by the GBS
conjunction with the RVO. It contains comprehensta@a on milk deliveries to dairy
factories, direct consumer supplies, farm buttest aheese production and poultry rearing
both for sale and own consumption.

 The CBSSlaughter Statisticeover the authorised slaughter of domesticallye@acattle
(including domestic pig and poultry slaughter). S&eare comprehensive monthly statistics.
Data on the numbers of slaughtering’s are gathérech the Dutch Food and Goods
Authority / Department for the Inspection of Livesk and Meat (NVWA / RVV). Data on
the weight per species of animals are gathered RYO.

» Agricultural Daily (Agrarisch Dagblad).

* Websites of the above-mentioned bodies, corporsit@md organizations.

* Foreign trade statistics

M ethods
Some of the agricultural products, e.g. cerealgtpes, vegetables, fruits and other farming prtsluc
like sugar beets, have a longer production prodbss: the period under review (quarter).
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Conceptually, the growth process should be seepraduction. If the growth process lasts for
example three quarters and the harvest takes plattee fourth quarter, the production should be
registered as work in progress (additions to stdck)his way coherence between costs and output is
maintained. However, as information on the growtbcpss is not available, the information on
estimated sales of these products (often basedryedt estimates) is used as an indicator for eutpu

Cereals, potatoes, oil containing seeds: in termsutput value, cereals are the least important
component of agriculture. This commodity is haredsin the third quarter, but costs are incurred
throughout the year. The estimated sales and téte o@urred are used as an indicator for prodactio
Estimates are made of the harvested area anddlteper hectare (using the SN harvest data). The
prices used for deflation are obtained by usingpttiee data of the LEI In the same way changes for
potatoes and (oil containing) seeds are estimated.

Sowing seed: for this commodity a commodity flowthael is used. The prices that used for deflation
are obtained from price data of the LEI.

Other farming products: these products, predomipanigar beets, are harvested in the third or fourt
guarter. The sowing period is from March to Aptihe harvest takes place from September to
December. An important purchaser of beet is thasuglustry. The costs are made throughout the
year. Therefore the estimated sales and the cusiged are used as an indicator for production.

Vegetables: Information on the production of vegkts is obtained from SN harvest estimates and
information the Quality Control Board. About sixper cent of the vegetables are exported (including
re-exports) and therefore under supervision ofQue@lity Control Board. This board gives monthly
updates on the export of fruit and vegetables.

Plants and flowers: the composition of this catgga@ries throughout the year. To make an accurate
estimation for the production of flowers a distinotis made between bulbs, cut flowers and products
of tree nurseries. Bulbs are produced year-rount approximately 50 per cent are produced in the
third quarter. Cut flowers are produced mainlyhia second quarter. Other flowers are predominantly
supplied in the first two quarters of the year.

Information on plants and flowers is taken from Bayal Flora Holland. This organisation provides
monthly data about the supply and turnover of fieagnd plants. A value, volume and price index is
derived from these sources. The LEI also has usatde data.

Fruit: fruit, mostly apples and pears, is grownopen land and in greenhouses and is supplied lgirect

to consumers and to contractual buyers (such asrsapkets and the processing industries)

throughout the year. The SN harvest estimates yieldme data about pears and apples. Again the
price data of the LEI are used. Also informationfruits form the Quality Control Board is used.

Other crops: most other crops are imported and aseéaput in the food processing industry. Thus the
output of these products is not part of the Dutghcaltural industry. A few examples are coffee
beans, cacao beans, raw tea and raw tobacco. Ttmesaised for these products are the foreign trade
statistics.

Cattle: this group only consists of live cattle andudes productive cows for the dairy industry an
cattle for the meat industry. As the prices ofalifint categories of cattle differ greatly, a breatal is
necessary. For the calculation of livestock prodmca number of sources are used; i.e. the slaughte
statistics, the Foreign trade statistics relatimgjvte cattle (values and numbers) and the Agricelt
Survey used to determine annual livestock variat{ommbers).

The gross production of cattle = cattle for slaeghg + exports minus imports of live cattle +
investment in productive livestock (dairy cows)hanges in livestock (normal cattle)

The Agriculture Census in May gives an estimateaifle numbers. An additional sample survey is
held in November. The Agriculture Survey is an gnéd survey used for the quarterly estimations.
The quarterly structure is obtained from historidata, the additional survey and data on the other
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components of production (see formula). Changetherprevious period are estimated for two types
of cattle: investment (productive) cattle and ndrmoattle. The changes in livestock relate to the
normal cattle. Other sources for the estimationhainges in cattle numbers are the Agriculturalybail
and RVO and the SN slaughter data. The Netherlalsdsexports cattle. Data on the foreign trade are
provided by the SN international trade departmdrite LEI data are used to obtain prices. For prices
of imports and exports, the LEI data are compargl N data, the prices provided by the foreign
trade specialists. Agriculture specialists exantivgeprices during the process of balancing.

Pigs and poultry: the method used for pigs is taesas the one used for cattle.

Raw milk: raw milk production is estimated on thasits of the dairy product statistics, which are
derived from the weekly reports by the SN in cogjfion with RVO. These contain data on milk

deliveries to dairy factories, direct consumer diggp farm butter and cheese production and poultry
rearing both for sale and own consumption. Coveragecomprehensive and includes price

information.

Agricultural services, gardening services, forestigrdly any information is available on agricudtur
services, gardening services or forestry. Hourlgeveates per industry are used as an indication for
the price. The volume change of agricultural sewiis assumed to correspond to the volume change
of overall agricultural output.

Fishing: CBS compiles monthly data on the supplyisif in Dutch ports and on prices of fish. Data
on the supply of fish are provided by the MinistfyEconomic Affairs. Price information of the fish
product board is used.

4.1.3 Mining and quarrying
Mining and quarrying consists of coal productiomde petroleum production, natural gas production,
exploration activities, metal ore production ankdestmining and quarrying.

Sour ces and methods

Coal and metal ore: these commodities are not pextliin the Netherlands. They are imported mainly
for intermediate use in production processes. Allgpaat is re-exported. Data on foreign trade flows
are provided by the foreign trade statistics depant.

Crude petroleum production and natural gas prodocta limited amount of information on the
purchases of these commodities Netherlands isalaifrom the Dutch exploration and production
company (NAM). From this information a productioovsumption ratio is derived. Since NAM
accounts for approximately two-thirds of crude opletnm and natural gas production in the
Netherlands, this ratio is considered represemdty the entire category. For the QNA the ratio of
previous year is utilized.

The Dutch gas supplier (Gasterra) purchases alh#teral gas produced by NAM and also imports
some natural gas. Gasterra, classified in ISIQufpkes the natural gas to regional gas distritsutor
(mainly large, electricity producers classifiedl81C 35) and to other countries. For the compilation
of a natural gas account, Gasterra data are edrifitt survey data on ISIC 35. The survey fully
covers the largest enterprises but only a sampteeomedium seize enterprises. The volume changes
provided are used for the QNA. Producer pricesiaeesl as deflators.

Crude petroleum is mainly imported by oil refineridhe amount produced by NAM and other oil
extracting firms is also bought by the oil refimarior sold abroad. The monthly survey among oil
refineries and other oil extracting companies isdumgether with information from NAM to compile
a crude petroleum account. The volume changes @givérs account are used for the QNA. A price
for deflation is obtained by using the producecgiindex (see section 4.1.X).

Both the natural gas account and the crude petroacount constitute a part of the energy account.

® SIC 35 are industries that supply gas, electriaitgt water to the consumers.

25



Exploration activities: monthly turnover data araitable. Estimation of these activities is based o
deflated turnover data.

Other mining and guarrying: this industry, whicklirdes peat and matrl, is subject to the methodology
described earlier. Processing starts with the proolu statistics of large and medium sized
enterprises, supplemented by the Industry Survey fda the smaller sized enterprises. Monthly price
indices and, where available, production unit valaiee used for deflation.

4.1.4 Manufacturing

The manufacturing industry contributed about 12qeett to GDP in 2015. As explained in chapter 2,
the assumption of a production function with fixedefficients necessitates a classification of
production processes with input structures thafaryy homogeneous. Consequently, the supply and
use table distinguishes about 44 manufacturingsingis and 89 manufacturing commodities.

Sour ces

For each industry the quarterly changes in theevafuproduction are estimated, both at constant and
current prices. In virtually all cases source gatacollected by SN. The data may measure the wlum
changes in production both directly (e.g. numbepmfduced cars) or indirectly (deflated turnover
data). The following five types of information atestinguished:

1) Quantities produced (e.g. cars and fuel).

2) Turnover data: turnover data are given by tltstrial turnover index which shows the monthly
value of own products and services invoiced (exolyidgoods purchased for resale in the same
condition as received and excluding VAT, excisaeetuiand other taxes). Turnover is divided into
domestic sales and exports. The main source #iatital survey.

3) Use of raw materials: for a few industries ingiibrmation is used as an indicator for outpug (e.
starch potatoes, raw milk, slaughter animals).

4) Information about hours worked.

5) Industrial output price indices: a statisticahvey is used to obtain domestic output pricespexp
prices and import prices (whereby VAT and excisteduare excluded). These prices correspond to
the price set at the moment of delivery. Price dediare used to deflate values of production and
turnover

Methods

The above mentioned types of information are aldu®r the compilation of the production index by
branch of industry (volume index). The main sowtthis index is a statistical survey.

The production index aims to show the monthly cleamd gross value added at basic prices.
Depending on the type of activity, enterprises regmss production, turnover, physical quantioés
products, energy consumption, and use of raw nadgeor hours worked. As far as turnover is used
for the calculation of the index, industrial outguice indices are used for deflation.

The industrial production index is the main soussed for the QNA. This volume index is used to
calculate the constant price value in the currezdry Industrial output price indices are used to
calculate the current price values. However, tlaeeea few exceptions. These are described below:

Manufacturing of food products, beverages and totraa lot of activities in this group are based on
deflated turnover data. For the remainder physjcalntities are used to estimate a volume index. A
few examples are information on the number of alsrdalivered to the slaughter industries (e.g. pigs
and cattle), information on raw milk supplied te tthairy industry, and output of physical quantités
dairy products by the dairy industry (e.g. tonduwfter, cheese and litres of consumption milk).

Manufacturing of textile and leather products: ddiéion to the turnover data of the industriesaitet
trade information on clothing is used.

Manufacturing of petroleum products: quantitiegyirthe energy accounts are used for the estimation
of a volume index. The industrial output price el are used to calculate the current price values.
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Manufacturing of basic metals, metal products, nmaaly and equipment n.e.c.: estimation of these
activities is based on deflated turnover data anohimrmation on hours worked.

Manufacturing of transport equipment: a combinatafnthree sources is used for these activities.
Deflated turnover data, information on hours workedy. production of ships and aircraft) and on
guantities produced (e.g. cars and trucks).

4.1.5 Electricity, gas, steam, water, sewer age, waste management and remediation activities

Sour ces and methods

The sources mentioned in section 4.1.3 (mining guetrying) are also used for these industries. In
addition to information on natural gas and cruddérgeum, the energy accounts also include
information on the energy and water supply corpongt Constant-price analysis of output,
intermediate consumption and value added is basethe monthly output price index and, where
available, unit values of production. Some eleittrits traded internationally. Data on these foreig
trade flows are provided by the foreign trade stas. For waste management and remediation
activities additional data from the labour accowrts used.

4.1.6 Construction

In the QNA 7 branches of construction industries distinguished: development, construction of
dwellings and other buildings, construction of tiengineering works, site preparation, installation
activities, completion of construction activitiegher construction activities. These industriedpoe

13 types of commodities: new dwellings, maintenaotcewellings, new buildings, maintenance of
buildings, construction of civil engineering, spdisied activities new dwellings, specialized atitg
maintenance dwellings, specialised activities newldings, specialised activities maintenance
buildings, specialised activities other buildingsinstallations/isolations for dwellings,
installations/isolations for buildings, installat®civil engineering.

Sour ces

Turnover index on construction: this monthly suryaypvides a turnover index for each of the 7

branches of construction industries. This indexnede out of a comprehensive survey among the
large and middle sized companies (over 10 emplQyees the use of VAT data for small companies

(1-10 employees) .

Statistics Progress Buildings: this monthly statigtovides information, based on building permits,
regarding the production of new buildings and dingh. All projects with total building costs of 50
thousand euros or more with a new building perm# @eported to the SN on a monthly basis.
Building costs are valued exclusive of VAT. Theeparts contain information on the location, type of
building (building or dwelling), kind of building cdivities, building costs, content, floor area and
estimated building time. This information is usedcalculate on a monthly basis the different stages
of the building process to monitor the progress.

Production price indices of dwellings and buildingsorder to obtain a building permit, information
must be provided to the local authorities, e.glding costs, size and estimated building time. This
information is used to construct a production piirndices for newly built dwellings and buildings.
Both are constructed through a hedonic method. e explanatory variables used are volume,
number of dwellings in the plan, type of principantal or ownership and type of soil. The indegslo
not cover site preparation, repair and maintenance.

The Consumer Price Index (CPI) on the maintenanderapair of dwellings: this monthly index is
used to deflate the maintenance of dwellings arildibgs.

Input price index of civil engineering works: thigdex is compiled for sewerage construction, road
construction with brick paving and asphalt/concrgtaving, mechanical excavation for road
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construction and maintenance work on roads witlhasfgconcrete paving. The index is provided four
times a year, the figures refer to January, Aptily and October.

Productive hours in construction of dwellings arideo buildings: this statistic provides monthly alat
on the number of productive hours per employee.ddta only concern the construction of dwellings
and other buildings. Data on unproductive hours #relloss of working hours due to frost and
precipitation are also utilized.

Production volume of building materials (e.g. waodl concrete): The supply of building materials is
mainly used for construction activities. Furthermathe changes in construction production volume
corresponds to the changes in the use of theseialsite

Methods

The turnover index provides the changes in curpeices for each of the 7 branches of construction
industries. For the construction of dwellings arideo buildings the Statistic Progress Buildings is
used to split the turnover into new dwellings aed@/uildings.

To deflate the turnover per commodity use is mafldhe production price for dwellings and
buildings, the input price of civil engineering Wwerand the CPI on maintenance and repair of
dwellings. For the QNA, there is no information éaale for the deflation of the commodity other
building activities and therefore an expert gussssed. The volume change of the supply of building
materials is compared with the volume change oftrantion output in each industry. These volume
changes should be in line over a longer period, rbay differ within a quarter. The number of
productive hours is used to check the plausibitifythe volume change of the construction of
dwellings and other buildings.

4.1.7 Wholesale and retail trade; repair of motor vehicles and motor cycles

Sour ces and methods

The calculation of retail and wholesale marginsia based on direct surveys. Instead, the retail
margins are directly linked to household consunmptié/holesale margins are linked to household
consumption, gross capital formation, imports amxgoets and intermediate consumption. Every
aggregate is linked with a certain ‘tariff’ thattéken from the most recent annual data.

The calculation of the retail margins in the QNAgisen as an example. For each commodity the
volume changes in retail margins are equal to tludsleousehold consumption. Valuation of retalil

margins in current prices is such that the consiamgtrice excluding the retail margins equals the
price of supply disposable for domestic consumption

4.1.8 Transportation and storage

Sour ces and methods

Estimates are based on VAT data on turnover onagteply basis supplemented with survey data of
large enterprises. Supplementary volume indicaaesused as a check, such as transport data and
traffic data for railways, air transport, sea tgaors, taxi, coach car and group transport comparies
well as trams, bus and related companies, numibgrisome calls, units of mail for the communication
industry and number of ton-kilometres for inlangpping.

4.1.9 Accommodation and food service activities
Sour ces and methods
VAT data on turnover are available on a quarterdsi® (value added tax) supplemented with

measurement of large enterprises. Hotels and rastizumake up about three quarters of this industry
For the remaining units, mainly canteens, catesagrices and camping sites, also VAT data on
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turnover are available. The output is deflated witRI's. Data on labour volume and compensation of
employees is used to evaluate the output volumegesa

4.1.10 Information and communication

Sour ces and methods
Estimates are based on VAT data on turnovers araeeyly basis. Supplementary labour information
is used as a check. Value changes are deflatediby available price indices.

4.1.11 Financial services
Financial services consist of banking and insuraeceices and other financial (auxiliary) services.

Sour ces and methods

Banking For the compilation of the regular quarter, datarfrthe Central Bank of the Netherlands
(DNB) are used. The dataset consist of regulateppnting’s as well as of statistical supplements,
which DNB collects from its responsibility of pruatéal supervisor. Whilst data dissemination is
obligatory for monetary financial institutions @mort MFI's) to attain a banking licence, the gatioe
set entails full coverage for these types of banks.

For non-MFI banks however, e.g. like building fundemmunal credit associations, holdings and
exchange dealers, registration with the centrakbamot required. As a result, quarterly data are
hardly available for these units. To overcome thfermation shortage, different statistical methods
are used. In most cases, annual data of the peyear are extrapolated.

After consolidating all different types of bankbkettotal levels of production, intermediate use and
value added in current prices are determined. Boh eategory the value index is calculated as the
change in the current quarter compared to the dpaeeter. In order to attain a value in constartqs;

a volume method is in effect for the largest groopsommodities and services, i.e. for direct sg¥si
like commissions and for FISIM.

For constructing the volume index for commissioasfeuse is made of the MFI dataset. On the basis
of this information, the total amount of commissian be decomposed down further into the different
services on which commission fees apply. For eachice a specific volume indicator is attributed.
Subsequently, the different indicators are weigldadthe base of the proportions of their adjacent
services in the total amount of fees. This resales composite volume index.

For FISIM the volume index corresponds to the deflachanges in the stocks of loans and deposits in
the current quarter vis-a-vis the reference quarter

Special purpose entities (SPES) are obliged testegthemselves to DNB and submit data on their
transactions on a monthly or annual basis, depgratirtheir size. For the QNA, SN uses international
trade data on financial services, royalties anehlaes and ‘other’ services.

The output of SPEs consists of three items: banféeg, licences and royalties, and intercompany
services. On the input-side banking services (Hotleign and domestic) are supplemented by
estimates of a whole set of smaller cost itemduding FISIM. The main item on the input-side is
intercompany services like legal, accountancy, mament advise or (business) advertisements
services.

The difference between export and import of rogaltiand licences is considered as domestic
production (of royalties and licences) by SPEs. Hssumption is made that the imports are

completely re-exported. Data on the import and expbfinancial and other services correspond to

the input and output of the SPEs. Output for doimeste are estimated additions. The value added of
SPEs is equal to (or consists of) wages, salanésacial security contributions.
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Constant price estimates are based on price changgages and salaries of the business services
industries.

Insurance and pension funds: DNB provides quarteldya on pension funds and insurance
corporations via a so-called Direct Reporting Sys{®RA). The DRA is a cut-off sample survey

which is annually benchmarked on basis of the alsél supervisory data. The audited supervisory
data on insurance corporations and pension funelsaeailable approximately 8 months after the
accounting year. At SN these DRA data are conventéd national accounting concepts and

definitions.

Value measurement of the output of life insuranervises and pension services is calculated as
operating costs plus the technical result (onlyliferinsurance services). Theoretically this altjon
gives the same results as the ESA2010 algorithnofitput measurement. For non-life insurance
services the value measurement of the output isulkedéd conform ESA2010 as total premiums
earned plus implicit premium supplements (equaéhéoproperty income earned on technical reserves)
less adjusted claims incurred.

Volume measurement of the activities of insurarmeganies is obtained by using data on the amount
of insurance policies provided by the Dutch Asstimiaof Insurers and by DNB (supervisory data on
yearly basis). For pension services the volume oreasent is based on the number of members,
deferred members and pensioners with claims oniggefsnds (yearly provided by the DNB) and the
number of filled vacancies available on a quartbdgis at Statistics Netherlands.

Financial auxiliaries (other financial services)nsist of activities in the field of financial
intermediation, consultancy etc. (not for insurarase pension funding), activities auxiliary to
insurance and pension funding, insurance market$utand management.

Quarterly output data are available for the nexr fgroups: 1.Administration of financial markets, 2
Mortgage, credit and currency brokers, bank anéhgawank agencies etc. and 3. Insurance agents.
Group 2 is split up in a part mortgage and a pankkand savings bank agencies etc.

For the other parts of the financial auxiliariessisupposed that the changes in output are the aam
the development of one of the four groups. Theere rav data for the intermediate consumption,
therefore this is supposed to have the same dewelopas production value. Constant prices are
based on changes in wages and salaries of theglsgsimin the field of financial auxiliaries.

4.1.12 Real estate activities

Sour ces and methods

Estimates are not based on direct surveys but weralevolume indicators, such as the number of
rental dwellings and owner-occupied dwellings (mogsstock) and by using available price indices
such as prices of rentals of commercial premises.

4.1.13 Professional, scientific, technical, administrative and support service activities

Sour ces and methods

Estimates are based on VAT data on turnovers arageyly basis supplemented with measurement of
large enterprises. Additional labour informationused as a check. Value changes are deflated by
using available price indices.

4.1.14 Public administration and defence, compulsory social security and education

Sour ces

The major part of the sector government is groupéal the industries of public administration and
defence or subsidised education. Some governmeitd are grouped into other industries like
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forestry, railway infrastructure or financial siees. These, however, concern only a small part of
total government consumption.

Direct information is used for a very substantiattpf the government; namely the Dutch State, the
Municipalities, Joint-municipality arrangement, #rces, Public Water boards and Social Security
Funds. These sources cover compensation of empgloyptieer taxes and subsidies on production,
intermediate consumption expenditures, sales awthlsbenefits in kind. However, the data on
compensation of employees are replaced by Labooouts data, which covers the whole economy
using data from the tax administration.

The Labour Accounts gives quarterly information fmbs, labour input and compensation of

employees, decomposed into wages and salariesoaiad sontributions. These estimates are usually
already used for the quarterly flash estimates.ouabnput plays an important role in the constant
price calculations.

Taxes and subsidies: data on taxes and subsidiesbtained from the Ministry of Finance. The cash
receipts from the various taxes are transformedhe accrual recording basis used in National
Accounts by applying the time adjusted cash metldichost all of these data are based on direct
information.

Methods

The standard procedures are usually followed tomest the various variables. Government
production follows from the expenses, while goveenimproduction less sales gives government
consumption, which is decomposed into an individual a collective part.

The calculation framework is given below.

Plus Wages (source: Labour Accounts)
Plus Social contributions by employers (source: Labooca@unts)
= Compensation of employees
Plus Consumption of fixed capital (PIM-method)
Minus  Other subsidies on production (direct sourcestesde
Plus Other taxes on production (direct sources, se tex
= Grossvalue added
Plus Intermediate consumption (direct sources, seg text
= Production (basic prices)
Minus Sales (direct sources, see text)
= Final production own consumption
Plus  Social benefits in kind (ZIN and direct sources)

= Final consumption (of gover nment)

For deflation a number of sources is utilized. Expenses of the government, broken down by
commodity, are deflated on the basis of the CPInfDmer Price index). The deflation of the
consumption of fixed capital is pursued on the dasihe PIM-method.

A volume index of labour costs is derived by défigtthe wages and salaries by the average change in
the hourly wage agreed in collective negotiatioesvMeen employers and labour unions. In the Dutch
circumstances this index, generally speaking,geal approximation of a pure price index. However,
a part of the ‘incidental’ wage change must be im1ed a pure price component. As a result, changes
in the wages and salaries caused by higher edacatiovorking experience and by changes in the
composition of the labour force are included into&ume index. So all quality changes are included
in the volume index. Employers’ social contribusain constant prices are estimated by multiplying
the value in the previous period by the volume xnofewages and salaries.

31



The volume measure of other taxes and subsidiealdsilated on the basis of the related variables.
VAT, for example, is calculated on the basis of moner expenses, investments and intermediate
consumption. Finally, the volume measure of goveminproduction is calculated residually, just like
the value measure.

4.1.15 Human health and social work activities

Sour ces and methods
This industry comprises of health, care and sog@k activities, Trends in this industry are mostly
extrapolated using budget information, professigudilications and information on hours worked and
wages and salaries.

In health and social work activities, changes @®eld on data on public financing and on a model fo
volume estimates of production. Supplementary daitehe number of employees and wages and
salaries is also used. Since the introduction efdbligatory health care system in 2006, almost 80%
of the health and social work activities are codeby final consumption of general government

(social benefits in kind). Therefore the estimatiocurrent prices is mainly determined by the aysl

of general government. For the production estimatesnstant prices a model for health care volume
estimates described below is used. Because othigigstimation of total supply of health caredael

in strong dialogue with the estimation of gene@leynment.

The volume estimates of the supply of health cagebased on a linear regression model using the
least squares method. This model uses year essinmtenstant prices of production and labour input
and for the current year also the quarterly laboput. The model consists of a function for theolaib
productivity and a function which describes thealepment of the total labour input in time.

4.1.16 Arts, entertainment and recreation, other service activities, household services

Sour ces and methods

Due to a lack of short term information, volumentte in this industry can be estimated using yearly
information such as annual reports, statisticedasts and publications from branch organizations.
More specifically, the sources and methods foiindevidual categories of ISIC are as follows:

Creative, arts and entertainment activities: Is thianch detailed consumer price indices are uked.
there are no detailed consumer price indices alaileontractual agreed wages from labour accounts
are used. Quarterly volume indicators are not alskel therefor the estimate for this branch is fgost
made by extrapolation the number of visitors andnier of performances based on yearly
information about entertainment from Statistics Hégands, publications from branch organizations
and information from the Ministry of Culture. Netd that information about the number of jobs is
used from labour accounts.

Libraries, archives, museums and other culturaliies: The use of prices indices is similar tatth

for the creative arts and entertainment activiti@siarterly volume indicators are not available,
therefor the estimate for this branch is made biyapwlation the number of registered users by
libraries based on yearly information about libearifrom Statistics Netherlands. Museums are
extrapolated based on the yearly information alibat number of visitors at museums from the
Netherlands Bureau for Tourism (NBTC). Statisticetierlands has also detailed data about
museums, but this information is only available rgv2 years. Next to that the annual report from
‘Natuurmonumenten’ is used for budget informatibow the number of hectares of nature reserve.

Gambling and betting activities: Price indices oftdry tickets and contractual agreed wages from

labour accounts are used. The volume is based twapelating the yearly information from annual
reports about the number of tickets sold and thebmr of visitors at casino’s.
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Sports activities and amusement and recreatiowitiesi In this branch detailed consumer price
indices are used. The volume is estimated on extatipn of the number of sportsmen based on
yearly information from the main organizations forganized sports in the Netherlands (Dutch
Olympic Committee and Dutch Sports Federation).oAdgtrapolation of the number of visitors by
amusement parks from the NBTC and the number adeledfrom an industry trade group for the
Netherlands water sports business ( HISWA) is udgecause of the side-production in this branch
also current price information from short termistads from hospitality and advertisement servises
used.

Activities of membership organizations: In this tch detailed consumer price indices are used. If
there are no detailed consumer price indices alaileontractual agreed wages from labour accounts
and contributions rates from a number of big orgaimdns such as ‘The Royal Dutch Touring Club’
(ANWB) are used. The estimate of the volume is #dasethe number of subscripted companies in the
Chamber of Commerce. Also extrapolation of the nemdd memberships by unions, political parties
and churches are used. Beside the population griovttie Netherlands is used.

4.2 FISIM

Sour ces and methods

The calculation of FISIM is based on two main sesrdnterest rate statistics by DNB and stock
estimates of Currency and deposits (AF.2) and LgARs4). The interest rate statistics comprise of
‘interbank’ rates and various tariffs relating #nding and borrowing differentiated according to
institutional (sub)-sector.

FISIM is calculated as the average of the openimychosing stocks of subcategories of Currency and
deposits and Loans times the difference betweenntkeest rates paid or received and the internal
reference rate (or external reference rate forNVIg-a-vis the rest-of-the-world).

Volume measures of FISIM are derived by deflatimg average of the opening and closing stocks of
subcategories of Currency and deposits and Loahstine CPI.

Financial corporations are the only producer oflAlSHouseholds (in their role as consumers) pay
FISIM as part of the final consumption expendituasl non-financial corporations (including
household enterprises and owner-occupied dwellipgg)FISIM as part of intermediate consumption.
The FISIM payments by industry are distributed agdicwy to their level of output.

4.3 Taxes less subsidies on products

Sour ces and methods

The most important taxes on products, apart fronTVare levies on gasoline, diesel, tobacco and
alcoholic beverages, taxes on insurance policaesest on purchases of existing homes and several
taxes related to environmental objectives. Subsidie products relate mostly to subsidies on public
transport, research and social and cultural aietéit

Nominal values of taxes and subsidies on produasohtained from the tax department of the
Ministry of Finance. These cash-based data arelgicgmverted to a valuation on transaction basis by
applying a one month delay. Thus for the first tgrathe tax data for February to April are taken,
assuming that tax payments are made after thearhoss have taken place.

Volume data on taxes and subsidies on productsaanputed on the basis of the volume changes of
the underlying commodities. The share of taxesutssiglies in total domestic purchases in the base
year is applied to the current domestic purchaBe&e changes are derived residually as the
difference between value changes and volume changes
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Three exceptions should be noted. The value chaofjekities on tobacco, taxes on the use of
electricity and gas and the vehicle registrationaee computed in the same way as the volume data.
The consumption of tobacco is quite stable durlmegytear while consumption of gas shows a clear
seasonal pattern. As a consequence, the compuigsl data for these categories are more line with
the volume data. The cash-based tax data show faralfif pattern due to specific payment
characteristics.
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5. GDP components. the expenditur e approach

5.1 Household final consumption

The monthly consumption index is the main souredif@l consumption by households in the QNA.
This index aims to give a first impression of hdudd consumption expenditure on a macro-
economic level and is an appropriate indicatottiiershort term business cycle. Although more detalil
are published, the over the year value and volumaages of a number of main commodity categories
are the essence of the consumption index. Thesgarads are the consumption of food, beverages
and tobacco, durable consumer goods, other goeddcas and total and domestic consumption by
households.

Sour ces and methods

Monthly turnover of the retail trade industry: hebisld consumption is directly linked to turnover of
retail trade. Consumers buy most of their goodsifretail outlets and, vice versa, retail outletsy
virtually all their goods to consumers. Informatiom retail trade becomes available five to six veeek
after the end of a reporting month at 5-digit lemethe Standard Business Classification.

Consumption of petrol and energy: SN collects migndlata (physical quantities) on the consumption
energy. Values are calculated with the use of prifl@mation. Turnover of petrol stations are uasd
an indication of consumption of petrol. A fixedicats applied to derived private and commercial
consumption of petrol and energy.

Consumption of other services: consumption of ses/iaccounts for about half of total consumption
expenditure. Some components of consumption ofroseevices are available on a monthly or
guarterly basis, but most data on services becontg available during the compilation of the
preliminary year, when the bulk of annual repors published. Components not available monthly
are calculated by extrapolation of quarterly ddatrapolation yields acceptable results as the
consumption of services is relatively less sensitor business cycles.

International trade in services: information onrtsiutraffic is used to derive the consumption ohn
residents (tourists) in the Netherlands and viasazeThe consumption of non-resident tourists e th
Netherlands is subtracted from domestic consumpénd added to the export of services. The
consumption of Dutch tourists abroad is added tb domestic consumption and import of services.

Other internal SN sources: data on dwellings/hap§information on stocks and rents) are used as an
indicator of consumption on housing (rents) andtesl services. Consumption of services of owner-
occupied dwellings is valued by applying the resitsimilar dwellings. Data on population growth
has an effect on consumption and is used as ailpléysheck.

External sources: detailed product specificatiosugfermarket turnover is used to distinguish betwee
food and non-food and to make a specification ofifeales. Vehicle sales to households is taken as a
indicator for the consumption of passenger carsallstnucks, company cars and motor cycles.
Turnover figures of hotels and restaurants areitddafrom an private research agency.

Consumer price index: the consumer price index Y@Rlised as a deflator. The CPI is compiled on a
monthly basis and covers most of the commoditisindjuished in the QNA. A few relevant prices
are missing in the CPI such as prices for some eaédervices. Usually in these cases total CPI is
used as a deflator for these items.

For the quarterly household consumption figures es@dditional information is used that is not
available on monthly basis: quarterly turnover fegi of hotels and restaurants, hairdressers and
beauty parlours and consumption figures of mediealices.
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5.2 Government final consumption

The scheme for calculating government consumptfamam production is given in paragraph 4.1.15.
The government production for own consumption d#id into two components: the individual
government consumption and the collective goverrimmensumption. The government expenses for
education (except consumption of fixed capital teelato research and development investments),
health, welfare and cultural activities are asatibe the individual consumption. The COFOG break
down of government expenditures is used to malkedpiits. All other expenditures are regarded as
collective consumption.

Sources

The National Health Care Institute (ZIN) gives quarngediata on the social benefits in kind. These
social benefits predominantly relate to compulssogial insurance, essentially under the Medical
Health Insurance Fund Act (ZVW) and the Long termakh Expenses Act (WLZ). The two Acts

form the majority of the expenditures on social éfés in kind. The remaining benefits concern
mostly expenses on disablement support, legal agbat, individual subsidies on rent, student
transport subsidies and other social assistanasy ate based upon direct information provided lay th
Dutch State, the Municipalities and other governntermlies.

Methods

The volume measure of government production for @ensumption is calculated as a residual.
However, for subsidised education a specific volungthod is utilised based on the number of pupils
and students.

Concerning the social benefits in kind volume measd@rom ZIN and the health accounts are used for
constant price estimates of health services. F®mther social benefits each commodity, is deflated
on the basis of the CPI.

5.3 NPISH final consumption
Source information on a monthly or quarterly basisot available. The figures follow the changes in
household consumption expenditure.

5.4 Gross capital formation

Gross capital formation consists of gross fixeditehformation and changes in inventories and
valuables. Hardly any information is available drarcges in stocks. The data are typically derived
residually during the commodity balancing procd3ata on valuables are not available at all on a
guarterly basis.

Gross capital formation is an important final exgieure category. For the sake of the SUTS, thetasse
types are broken down into product groups. Grosedficapital formation consists of producers'
acquisitions less disposals of fixed assets; tdmgis well as intangible fixed assets and major
improvements to land (reclamation, land consolatatand land preparation for building). Fixed
capital formation also includes:
e Construction work in progress, such as unfinishegllihgs, non-residential buildings and
civil engineering works, is recorded as fixed calpibrmation of the client.
» Military structures and equipment, similar to thesed by civilian producers, such as airfields
and hospitals.
* Improvements to existing fixed assets that go vkelfyond the requirements of ordinary
maintenance and repairs.
» Transfer costs of fixed assets, such as conveyi@eseand costs made by real estate agents,
architects and notaries.
» Entertainment, literary or artistic originals.
* Weapon systems
* Research and development
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Sour ces and methods

Gross fixed capital formation is based on the sppplthe relevant commodities (indirect method) in
the QNA. Information is based, for example, on ¢tartdion statistics, imports and turnover data of
different industries in manufacturing . In contrabe ANA are compiled by using direct information
on the expenses of industries, whereby the expemeespecified into different types of assets.

The value changes (over the year) are calculatéld thve aid of the turnover of the construction
industry (construction turnover index), the monthigustrial production index, the value changes of
the imports of capital goods, changes of the teansfxes, changes of the turnover of architect and
engineering agencies, changes in the different oomuts of the transport industry and changes of
cultivated assets.

For a large part (about 40 per cent), the estimagdde index for gross fixed capital formation is
based on the construction turnover index. As in dbestruction statistics on the supply side, the
construction of new orders received is used td gpkl production into construction of dwellingsda
other buildings, based on the value of buildingnpts. In addition to the construction statistics,
information from architect and engineering agenegesised to estimate developments of different
kinds of construction activities.

Gross fixed capital formation produced on own aotogross fixed capital formation produced on
own account, e.g. developed and produced softvesirevin use or production of machinery for own
use, is estimated by using the changes in groed firpital formation of the corresponding goods.

Industrial output price indices are used to obtamitume indices. For deflators of the construction
industry we refer to section 4.1.6. For the fewetyf commaodities for which no data are available,
the price and value changes of a related commaditged or the changes are set to zero.

Disinvestments: disinvestments are assets thatsaleé abroad or domestically to consumers.
Estimation of disinvestments is done differently tifferent assets. For example, disinvestments of
leased cars are estimated by using investment fi@ast-4 and t-3.

Gross fixed capital formation by industry of deation: the totals of the rows that result aftertipgt
in the changes are distributed to 7 industriesestidation. The distribution is done accordingite t
base quarter. Only for the construction of buildiagtual information is available.

After the distribution to the different destinatirthe VAT per destination is calculated. The VAT
also depends on kind of product and type of asadlication of the quarterly gross fixed capital
formation is inclusive of VAT. Furthermore non- detible VAT on purchases of land is included in
the gross fixed capital formation.

5.5 Importsand exports of goods and services

Importsand exports of goods
In the QNA the import and export of goods are dpetiinto intra and extra EU trade. Exports are
further classified into domestically manufacturedducts and re-exports (exports of imports).

Sour ces
The major source for imports and exports of goaestlae International trade statistics compiled by
the international trade department (TIH).

Enterprises whose intra EU imports or intra EU etgpexceeds 5 million euros per year are obliged to
submit data to Statistics Netherlands on a moriihkis. Over 13,000 enterprises meet this criterion.
Enterprises whose trade flow is between 1,5 andllfomeuro per year are obliged to submit their
data to Statistic Netherlands on yearly base. Ahdu@00 enterprises meet this criterion.
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Estimates of the remaining units importing and/gpagting goods are based on individual Value

Added Tax declarations provided to Statistics Ndgingls by tax authorities on a monthly basis.

Data on trade with non-EU countries mainly origg;m&ibom the customs authorities. Some units that
trade with non-EU countries have permission to Bugata directly to SN, in a similar manner to the

survey units trading within the EU. All data fromrgey units, which may arrive up to the last day of
the month following the period under review, areudled as response in the month concerned.

M ethods

The input from TIH for QNA consists of: survey résuimputations for non-responding enterprises
included in the survey and estimations for entsgwithat are in the population but excluded froen th
survey. Following EU guidelines, TIH uses the Camaloi Nomenclature (GN code). For estimates and
imputations TIH uses its own classification of coadlities. For both classifications of TIH there is a
link (a bridge) to the QNA-commodity group. The sddication in the SUT is based on QNA-
commodity groups derived from CPA/CPC classifiaagio

Estimating the level of trade of a commodity granpQNA is done according to the following
method: firstly, the relative mutations per comntgpdiroup in the source statistics of the current
guarter with the respect to reference period adeulzed. Subsequently, using these relative
mutations and the level of the corresponding quartdhe previous year in the QNA, the level of
trade per commodity of the current quarter in aqurngrices is calculated. For some commodities
absolute mutations are used. This method is applieen the level of import or export of that
commodity in the reference period in the sourcéisties deviates much from the level in the QNA
The absolute mutation from the source statistitsea added to the level of the corresponding quart
of the previous year in the QNA which results ie thvel of trade in the current quarter in current
prices. The source statistics measure cross bordeements of goods as international trade, whereas
for the QNA change of ownership is the criteriom fisternational trade. The source statistics take
account of some but not all corrections to for eroic ownership. In the QNA the remaining
corrections are made explicitly if the necessara @both available and can be processed quiokly,

if not, implicitly by using relative mutations onMNevels.

The data are deflated on the basis of produceis plata, which comprise of price indices of export
imports and domestic prices. To deflate the expafrfgroducts manufactured in the Netherlands, both
to EU and non-EU, the producers’ price index ofaigis used. For imports and re-exports to the EU
and non-EU the price index of imports is used.dpat and import prices are not available, the
domestic price is used. In a limited number of @agtural commodities unit values are used.

As already mentioned above, the SUT contains tip®itrand export of goods specified into intra and
extra EU trade. It is also mandatory to divide Eade in EMU-members and non-EMU members.
However, as there is no balancing process at titikegel, the ratio of EMU and non-EMU countries
in the sources statistics is applied to the integkr@NA data.

Importsand exports of services

From the beginning of 2003 S|N started its quarteukvey on imports and exports of services (ITS).
The ITS-statistics has been revised several tgsimee then. The last revision took place in 20hé; t
current ITS-statics is fully consistent with ESA120 The main inputs of ITS are:

. Reports from 400 large enterprise groups;

. Reports from a sample of 5000 small and mediwaesenterprises;

. Household surveys and surveys with tourist accodation providers;

. Data from the Dutch Ministry of Foreign Affaire@ from the Dutch Ministry of Defence.

. Information on imports and exports of MFI's prded by the Dutch Central Bank (DNB)

. Information on imports and exports of serviceSS®E’s is based on the survey conducted by

DNB among SPE’s.

ITS distinguishes the following service categories:
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1 Manufacturing services

2 Maintenance and repair services
Transport services: further divided into sea tramsir transport and other transport (all
further divided into passenger, freight and suppgrservices)
Travel: Business (border, seasonal, other shari-teorkers / other), Personal (health

4 related / education related / travel related andegional)
5 Construction
6 Insurance: premiums and claims
7 SG Financial services
8 Charges for the use of intellectual property n.i.e.
9 Telecommunications, computer and information sewic
Other business services: R&D /Professional and gemant consulting services /
10 .
technical, trade related and other
11 Personal, cultural and rec.services: audiovisudlratated services / other personal,

cultural and recrational services
12 Government goods and services n.i.e.

Although merchanting is no longer considered aiseraccording to ESA 2010, gross merchanting
flows are surveyed by ITS for practical reasonscdBee these goods do not cross the Dutch border
they are not measured by the international tradmads statistics.

Since the QNA still uses more service categorheesséd services are further subdivided with the b&lp
a distribution key.
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6. GDP components: the income appr oach

6.1 Compensation of employees, including components (wages and salaries)

Total wages and salaries by about 130 branchesdofsiries is available on a quarterly basis from
administrative records of the tax and social ségwuthorities. These data are adjusted to ESA-
definitions by adding wages and salaries in kikd the interest advantage of employees of financial
corporations, free or reduced transport prices dimployees of specific corporations, grants for
kindergarten, free company cars, free meals, adgt td that ‘black’ wages and salaries, and gréouts
homework and commuting are added. The basic datacaimprise of continued payment in case of
sick leave. These payments are excluded from trgeesvand salaries and added to the employers’
social contributions.

Data on employers’ social contributions are deriftenn the administrative records of the tax and
social security authorities and the pension funds.

6.2 Taxes|ess subsidies on production

The taxes on production comprise mainly taxes otomeehicles, taxes on the ownership of houses
and environmental levies. Subsidies on productarsist mostly of wage subsidies for specific labour
categories and EU-subsidies on agriculture antedattteding. Data are obtained from the Ministry of
Finance and volume data are compiled in a similay as the taxes and subsidies on products (see
paragraph 4.2).

6.3 Gross oper ating sur plus and mixed income

Gross operating surplus and mixed income are diresidually as the difference between the output
of industries and their intermediate consumptiampensation of employees and taxes less subsidies
on production.
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7. Population and employment

SN produces Labour Accounts on a quarterly basisne and consistent with the QNA. The Labour
Accounts provide statistics on the number of jdoll;time equivalents (FTE’s), contractual hours,
hours paid, hours actually worked and compensati@mployees, including a break down into wages
and salaries and employers’ social contributioriee &ccounts are broken down into 130 branches of
industry (based on NACE), job size (full-time, pame) and dependency (self-employed or family
worker, employee). The major sources utilized aeerecently integrated administrative registers of
the tax and the social security authorities. Thaiagstrative registers of tax and social securiyars
almost all job of employees working in the Netheds. The information about the jobs and worked
hours of self-employed is obtained from the Labieoirce Survey (LFS).

7.1 Population

A complete database on legal persons in the Netm#slis available, based upon administrative
registers of municipalities. The temporal refereatéhe population is the average between two dates
(based on monthly averages).

7.2 Employment: persons

The total number of jobs is monthly available fréime administrative records of the tax and social

security authorities. The translation to numbeipefsons employed is pursued on the basis of the
corresponding annual ratios. For the self-emplayaiz on the number of jobs are available from the
LFS.

7.3 Employment: total hoursworked

The core of the Labour Accounts system containa datcontractual hours, paid hours overtime and
total hours paid. To estimate hours actually worttéigirent methods are used for employees and self-
employed:

Employees the so-called ‘component’ method is used. This meethat the number of contractual
hours is taken as a starting point. This numbéraisslated into the number of hours actually worked
by adding or subtracting various time componentdded time components are paid and unpaid
overtime. Subtracted components are sick leavegnareey and maternity leave, short leave, bad
weather leave and short-time. For data on the numbeontractual hours (the larger part) and paid
overtime of employees, the System of Labour Accausitused as the main source. The other time
components are derived from various other sou@ata on days lost because of strikes and on bad
weather leave become available from specific reggisns. Sickness and pregnhancy leave is recorded
quarterly in an establishment survey which appreacpersonnel departments. Data on maternity
leave is used from the labour force survey andnedibns for short leave are based on information
from the labour cost survey. Some of these dateoalg available on annual basis and additional
assumptions are needed to construct hours actuatked on a quarterly basis.

Self-employed: the hours actually worked per seippyed are taken directly from the Labour Force
Survey. The number of self-employed (per NACE gj)ogpaken from within the Labour Accounts

system. Furthermore, information from the tax atities is used as well to distinguish between-self
employed working more or less than 24 hours a week
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8. Flash estimates

8.1 Flash GDP estimate

The procedures for the flash estimates are coniplsimilar to the regular estimates. The only
difference concerns the availability of source détasome instances only two months are available
where for the regular estimates information relaethe full quarter. This applies for example siad

on energy and agriculture. In most cases three lmsoate already available but with a (somewhat)
lower response and in some cases data is not lbleaitd all for the flash estimates, such as the
wholesale and retail trade and the internatiorzadrin services; data are extrapolated on the bésis
the growth rates of the previous quarter.

8.2 Flash employment estimate

The procedures for the flash estimates and thdaegstimates are similar. As with the GDP flash
estimates less data are available, often only taoths or three months with less response. Moreover,
the availability of data sources for the succesestémates is discussed further in chapter 10.

8.3. T+30 Flash GDP estimate
The following section gives a brief descriptiontloé sources and methods for the accelerated GDP
flash estimate 't + 30', which is delivered to Etiab from the first quarter of 2016.

Sour ces and methods

The quarterly t+30 flash GDP estimate is compilsghg a production approach. This is first done on a
monthly basis. The monthly outcomes are then aggeeginto quarterly estimates. Estimates of
monthly GDP volume growth are built from the supplde, using structural information from the
national accounts and monthly over the year volgnogvth rates for separate industries. Over the year
volume change of total value added is then comgitethe summation of the weighted growth rates of
the separate components, using the value shatbe abrresponding months of the previous year of
each industry as weighting factors.

Next, total value added is converted from basicgwito market prices. Here we use the value of
individual taxes and subsidies of the correspondjungrter in the previous year, multiplied by the

growth rates of (mostly consumption related) atiigi associated with the individual taxes and

subsidies.

The monthly over the year volume growth rates fpasate industries are estimated using monthly
statistics on the output produced (whenever avaijabr using a model-based approach with related
indicators. Monthly statistics on the output progllicare available for Mining and quarrying,
Manufacturing, Production and distribution of efexty, gas and water and Construction. For the
third month of each quarter, early releases, wstnaily lower response rates, are used.

For other sectors, such as the commercial serg@etor, monthly statistics on sales, output anckpgri
are generally lacking and quarterly statistics geaerally not timely enough. Here, a model-based
approach is used. For commercial services Chow-Lin model for temporal disaggregation and
extrapolation using indicator series that are awdé on a monthly basis is emplo§e@ut of a set of

" This sector comprises: G. Wholesale and retailetra]. Transportation and storage, |. Accommodatiod
food serving, J. Information and communication, Mnancial institutions, L. Renting and buying and
selling of real estate, M. Consultancy, researah @her specialised business services and N. Reatid
leasing of tangible goods and other business stigporices.

8 Chow and Lin (1971) were the first to present aeceht and easily applicable econometric approaah th
handles interpolation problems for stock and floaviables. Assuming a linear relation between theesef
interest (series for which observations are missirg a monthly GDP) and other data with more deg
recording (related series), a univariate regressopration is estimated.
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47 candidates — indicators that are available amoathly and timely basis, that are available over a
sufficiently long period to enable us to thoroughhyalyse and test their performance and that have a
logical relationship with the series to be estirdatdive indicators were selected: domestic houlskeho
consumption (year-on-year volume growth), econodfiimate (a component indicator of consumer
confidence, seasonally adjusted), number of bam&ies of single-owner companies and trading
partnerships (year-on-year change, two months gegréhe assessment order position of manufacture
of intermediate goods (a component indicator ofNléherlands Business Survey) and the assessment
of realized turnover for Total services (a compdriadicator of the Netherlands Business Survey).
The Chow-Lin method is also used for Culture, rattiom and other services.

For Agriculture, forestry and fishing, year-on-yaarilume change is estimated with the help of an
ARIMA model. For Government and education and Healbhd social services, the last available
(quarterly) observation is replicated.

The approach for estimating the t+30 flash GDPestéé takes very little production time (less than
one day), which allows us to use the latest aviglaburce information till 28 days after the refere
quarter. Real-time simulation over the period 2005ill now has shown that, when the outcomes are
compared to later estimates, the approach perfquite well. For more details, the reader is reférre
to Hoven & Schreurs, 2014

Chow, Gregory C. & A. L. Lin, 1971Best linear unbiased interpolation, distributioncaaxtrapolation of time
series by related serieShe Review of Economics and Statistics, Vol. 534nNov. 1971, pp. 372-375.

°Hoven, L. & G.J. Schreurs, 20IBwards a monthly indicator of economic growghaper presented at the"32
CIRET Conference, Thu, October 9 —Sat, Octobe2@014, Hangzhou, P.R. China.
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9. Main data sour ces used

The QNA data sources are discussed extensiveheihapters 4 and 5. This section provides a
summary of the most important sources.

9.1 Production approach

The estimation of agriculture, forestry and fishiadpased on information collected by several sggve
on agricultural quantities of SN (e.g. harvestmaations, slaughtering, dairy products) including th
price statistics of the Agricultural Economics Rarsé Institute. The periodicity of the source data
monthly. Fishing is derived from fish processintgsalata. The source coverage is virtually complete
also for the flash estimdfe

For mining and quarrying, gas and water supply, Daéch Energy Balances are used for physical
measures of produced and used volumes. These balarne mainly based on monthly information of
the Dutch exploration and production company (NABHd the Dutch gas supplier (Gasterra).
Producer prices are used as deflators. The estimafi exploration activities is based on deflated
(monthly) turnover data.

The industrial turnover index (monthly) is the maurce statistic for manufacturing. This statadtic
survey provides turnovers divided into domesticesahnd export and additional information on
guantities produced, use of raw materials and haarked (see paragraph 4.1.4). The coverage for
the QNA estimates is almost 100 per cent.

The turnover index on construction is based on athip survey with a coverage of almost 100 per
cent. The coverage for the flash estimate is apmately 90 per cent. The statistics progress
buildings is used as additional information for #simation of the production of the construction
industry. This source on a monthly basis providdgsrmation, based on building permits, regarding
the production of new buildings and dwellings.

VAT data on turnover on a quarterly basis (suppleed with survey data of large enterprises) is a
major administrative source and is used for: trartsgion and storage, accommodation and
foodservice activities, information and communigatiprofessional, scientific, technical,
administrative and support service activities. Theerage is generally above 90 per cent. The flash
estimate has a much lower coverage, with an averbgpproximately 25 per cent.

Other administrative sources: e.g. data from theti@eBank of the Netherlands (DNB), quarterly
business reports of the largest banks, insurang@eamsion funds, government budgets and accounts,
budget information about health and care and dataxes and subsidies from the Ministry of
Finance.

The compilation on a quarterly basis of the Labdccounts provides variables such as the number of
jobs, full-time equivalents, wages and salariestands worked. The major sources utilized for the
accounts are the administrative registers of thewal the social security authorities. The accoards

a direct source for a number of industries, e g gibvernment sector, health and care, arts,
entertainment and recreation and household servitescoverage is almost 100 per cent. The flash
estimate has a coverage of approximately 70 pdr cen

9.2 Expenditur e approach

The monthly consumption index provides value andme changes of a number of main commaodity
categories. The index is based on a variety ofcasramong which monthly retail trade statistics,

19 For further details on the definition and methéthe source coverage reference can be made toecHep
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vehicle registrations and sales data on restauramts bars, but estimations are made for some
products, notably foodstuffs, which are purchasieglctly from suppliers as well as several services,
of which financial services and healthcare serviaes the most important. The total coverage of
household final consumption by measurement is #8cpat. The flash estimate has a coverage of
approximately 66 per cent.

With respect to the international trade in goodsrithly survey) about 95 per cent of total imports
and exports are covered by observation (hard dated.remainder is imputed for non-response or
non-coverage. The coverage of intra-EU trade isesdmat lower, while the coverage of extra-EU
trade is somewhat higher. The flash estimate ltav@rage of approximately 80 per cent.

The compilation of the international trade in seeg (quarterly survey) is mainly based on the ttspor
of 400 large enterprises, a sample of 5000 smdllnaedium-sized enterprises, household surveys and
data from the Dutch Ministries of Foreign AffairadaDefence and the Dutch Central Bank. The
coverage is approximately 93 per cent. The flasimase is based on a model. For a detailed
description of the international trade statisties paragraph 5.5.

The major part of the estimation of the gross eharmation is not based on direct observation but
on the basis of the origin of the investment gooasstly from import, construction and
manufacturing statistics. These data cover abopie8gent of total gross capital formation.

As the supply and use tables are balanced simoltzhein current prices and volume terms,
production, intermediate consumption and final exjieires have to be deflated separately by
applying producers prices for output, export andam (PPI’s), consumer price indices (CPI's), and
price indices for services. In a number of casesre/price indices are not available, volume
indicators are used; examples are FISIM, healthegludation. The compilation of price indices is on
a monthly basis. The timeliness is less than onetimafter the reporting month. However, the
response may be lower in the flash estimate.
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10. The GDP sour ce cover age indicator

10.1 Introduction

This section covers the definitions of the two aats of the source coverage of the quarterly es#sna
of economic growth, the principles of the methodtfee calculation of the source coverage and the
results of the calculations based on a updatechiowe of data sources. In addition, the development
of the source coverage in the course of time i$yaed for both the supply side (production) and the
expenditure side. The data coverage is calculatedht t+30, t+45 and t+90 quarterly estimates of
GDP growth. Finally, an overview is provided of reeees taken to improve the quality of the QNA
and hence the source coverage.

10.2 Methodology of the sour ce coverageindicator

A systematic investigation of the data sourceshef@NA was the starting point of the calculation of

the ‘absolute source coverage’. This is the peagentshare of GDP covered by direct source
information (i.e. the actual data measured). Sowtatistics are here also described as directly
measured information on certain variables suchradygtion, consumption, gross capital formation

etc. The calculations were made for the supply gdeduction) and the demand side (expenditures).
Initially for reporting year 2010 and then for thisventory for reporting year 2015 based on an
updated inventory of data sourtes

The definition of thesour ce coverage is as follows: The percentage share of GDP covbyetdir ect
(measured) sources. This is determined by the itiees (month or quarter) and the response of the
source statistic. Two variants of the source cayerare calculated: the absolute and the relative
source coverage. Thabsolute sour ce cover age indicates the degree of the actual coverage of PP
the sources and thadlative source coverage quantifies the extent to which the coverage change
(decreases) as the timeliness of the estimatecaates.

The method has the following principles:

- There is no qualitative distinction between sesrbased on comprehensive measurement and (in
case of 100 per cent response), based on a sample.

- There are no qualitative statements about indsearces, such as models and the like (including
imputation and grossing-up methods).

- All indirect estimation methods have an equdhggtnamely zero per cent.

- The source coverage of total GDP is calculatea wsighted average of the underlying components,
which means for the production at the level of goof economic activities (share of value added)
and for the expenditures at the level of the exjieralcategories). The weights are the shareslaoéva
added in GDP (in current prices).

- The t+90 GDP growth estimate applies as a bendhfoathe relative source coverage, which gets a
100 per cent score, regardless of the quality efsiburce information at the commencement time of
the production process of this estimate (= t+75).

1 The calculation of the data coverage ratio is basedhe sources of GDP at current prices. It isetioee
exclusive of data on prices.
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For clarification an example (absolute source cage)y of the use of both an indirect and a direct
method for the QNA flash and regular estimate. $8ppthe estimate for the ‘flash’ is based on
measured information for the first two months amat the third month is estimated with a model and
that the regular estimate has three months of mea@soformation. Furthermore the response of the
source statistic has a score of 70 per cent forftagh quarter and 80 per cent for the ‘regular
quarter’. Then the coverage rates are as follows:

T+45 ‘flash’ estimate | T+90 ‘regular’ estimate

Source Indirect (model) Direct (by measurement)

Source coverage| 46.7% * 80%

* Two months available means a coverage of 67%.direct method relates generally to 1/3 of the seuwtata and gets a coverage of
0%. 0.67*70% therefore provides a cover of 46.7%.

The table shows the absolute and relative soureerage’s for the production side and the
expenditure side. The following commencement tiofebe production process for the quarterly
estimates are distinguished:

T+21: This variant describes the accelerated ftetimate; the figures become available at t+30.
T+28: This variant describes the flash estimatefiures become available at t+45.
T+75: This variant describes the regular estinthie figures become available at t+90.

10.3 Theresults of the calculations

The table below shows that the relative source remeson the supply side (production) at the current
flash estimate drops to 67 per cent (with respethé regular estimate on t+75, which has a coeerag
of 100 per cent ). An acceleration to t+21 resulta substantially lower coverage of 40 per céittis

is due to a limited availability in source datacmmmercial and non- commercial services. The source
coverage is (slightly) higher on the expendituidesibut the reduction in coverage from the current
flash estimate (83 per cent) to t+21 (60 per cisngss compared to the production side. This @n b
explained by the relative high coverage of thermdtonal trade in goods and the consumption of
households andhe relatively stable or even equal source coveragall expenditure categories
(except final government consumption) for t+28 &riil.

Note that the effect of an acceleration from t+@8t421 on the relative source coverage of the
expenditure categories imports and exports of sesvand gross capital formation is negligible, but
that the actual (absolute) source coverage is loswen zero.

The source coverage of 2015 has improved in companvith the source coverage of 2010 (supply
and expenditure side). The main explanations aréntprovement of the response and timeliness to a
number of existing source statistics (for examplenovers of the industrial activities, construntio
and the international trade in goods statistids}, introduction of new or different source data (fo
example the use of VAT data for transport, postprimation and communication, other business
activities and other service activities, the usexaérnal volume indicators for real estate acgésiand

the use of labour accounts for activities of empient agencies), and finally that sometimes slightly
different choices are made than in 2010 in delmgitdirect and indirect sources. For example, the
recently introduced model for the estimation of ¢thee sector is considered now as a direct soirce,
so far as it relates to the input of labour datze consideration here is that the labour accodais is

an important indicator for the development of tladue added. In addition, the consumption of fixed
capital in both the government and the care seawiconsidered as a direct source, which also has a
positive effect on the source coverage at t+21. dhace coverage of the government also benefits
somewhat from the higher response of the internatiade in goods.

Note that for some activities the use of VAT data ked to a lower (absolute) source coverage. The
explanation is that VAT data have replaced turn®@eerce statistics, which scored higher in terms of
response. This phenomenon is even more visiblearcourse of the relative source coverage on the
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sections other business activities and care arat gtrvice activities. That explains why the 204te r
t+21 (relative data coverage, total productionyssavorse than the 2010 rate.

Table 1: Absolute sour ce coverage rates (macr oeconomic level) at t+21, t+28 and t+75,
asmeasured in 2015 and 2010

t+21 t+28 t+75

Production approach 2015 27 49 80
2010 22 37 68

Agriculture, forestry, fishing 2015 72 73 89
2010 52 56 69

Mining and quarrying 2015 80 93 93
2010 60 61 90

Manufacturing 2015 85 90 91
2010 67 76 86

Electricity, gas and water supply 2015 60 72 99
2010 68 69 100

Construction 201pb 90 90 99
2010 63 65 97

Trade and repair 2015 5 8 9
2010 2 5 10

Hotels and restaurants 2015 15 35 90
2010 15 30 90

Transport, post, information and communicatior] 120 0 27 94
2010 0 38 94

Financial activities 2015 35 50 100
2010 33 49 100

Real estate activities 2015 22 67 100
2010 12 12 60

Activities of employment agencies 2015 33 44 97
2010 17 17 93

Other business activities 2015 0 26 93
2010 0 0 81

General government 2015 26 73 97
2010 4 70 93

Care and other service activities 2015 5 46 61
2010 2 7 8

Expenditur e approach 2015 36 55 68
2010 24 38 53

Final consumption households 2015 51 66 78
2010 40 49 66

Final consumption government 2015 20 63 83
2010 0 35 50

Gross capital formation 2015 9 10 11
2010 10 11 17

Exports — imports of goods 20015 68 80 95
2010 62 77 92

Exports — imports of services 2015 0 0 93
2010 0 0 90

Changes in inventories 2015 0 0 0
2010 0 0 0
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Table 2: Relative sour ce cover age rates (macr oeconomic level) at t+21, t+28 and t+75,
as measured in 2015 and 2010

t+21 t+28 t+75

Production approach 2015 40 67 100
2010 49 66 100

Agriculture, forestry, fishing 2015 81 82 100
2010 83 88 100

Mining and quarrying 2015 86 100 100
2010 67 67 100

Manufacturing 2015 94 99 100
2010 78 88 100

Electricity, gas and water supply 2015 60 73 100
2010 68 69 100

Construction 2016 91 91 100
2010 65 67 100

Trade and repair 2015 96 99 100
2010 90 94 100

Hotels and restaurants 2015 17 39 100
2010 17 34 100

Transport, post, information and communicatior] 120 0 29 100
2010 0 40 100

Financial activities 2015 35 50 100
2010 33 49 100

Real estate activities 2015 22 67 100
2010 43 43 100

Activities of employment agencies 2015 34 45 100
2010 18 18 100

Other business activities 20115 0 29 100
2010 4 4 100

General government 2015 27 75 100
2010 4 75 100

Care and other service activities 2015 9 76 100
2010 93 99 100

Expenditur e approach 2015 60 83 100
2010 53 82 100

Final consumption households 2015 65 85 100
2010 71 80 100

Final consumption government 2015 24 76 100
2010 0 85 100

Gross capital formation 2015 91 91 100
2010 82 91 100

Exports — imports of goods 20015 72 84 100
2010 67 84 100

Exports — imports of services 2015 0 0 100
2010 0 0 100

Changes in inventories 2015 100 100 100
2010 100 100 100




10.4 Measuresto improve estimates and data sour ces

Estimates
In recent years several measures have taken towapne quality of the estimates. Some examples.

An important innovation is the implementation of antomatic balancing process (‘the
balancing machine’). For a detailed explanatiothcd phenomenon we refer to 3.2.3.

QNA continuously monitors the adjustments in thessgquent economic growth estimates,
which results in a variety of studies to improve #stimates and the data sources.

Recently the lead time of the flash estimate haslshortened by two days (by means of a
lean-6-sigma approach). Since 2015 Q3 the produgtiocess starts two days later, allowing
the use of source material with a higher responbkis. applies in particular for the quarterly
source data in commercial services, making thesamients in turnover between the flash and
regular estimate for this sector smaller.

Recently seasonally adjusted quarter-on-quarteeldpments are earlier available in the
production process of QNA. Previously this inforiroatwas only available during the final
consultation to validate the results of the estiomatThis additional information has provided
an important contribution to an adequate analysth@ economic picture that emerges from
the figures.

Data sources

A systematic investigation of the various data sesirfor the growth estimates of the branches and
expenditure categories in the economy was carnigdnorecent years, to raise the source coverage
measured in 2010. This revealed that there wellensiny opportunities to improve the use of data
sources. In general, it involves improvements ia tksponse and timeliness for several source
statistics and the introduction of new sources. M@ examples are:

Turnover of manufacturing and construction: improeats in the response and timeliness.
International trade in goods: improvements in #sponse.

International trade in services: improvements srgsponse and timeliness.

Hotels and restaurants, transport, storage and pdetmation and communication, business

activities: introduction of new source statistias @ quarterly basis, the ‘VAT based turnover
estimates’.

Banking: improved dataset on financial servicegftbe Central Bank of the Netherlands (DNB)
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