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THE USE OF SUPERMARKET SCANNER DATA IN THE DUTCH CPI

Abstract: In January 2010 Statistics Netherlands hrdroduced a new
method for computing price indexes based on scadater in the CPI.
At the same time the number of data providers wpareded from one
supermarket chain to six chains. This paper desesrithe new method,
including the index number formulae, and the scanlia¢a used. Some
results are also presented and compared with imderbers computed
using a recently proposed ‘benchmark’ method.

Keywords: consumer price index, index number thesamgnner data.

1. Introduction

The CPI-Manual (ILO, 2004; 54, 92, 478) notes tisaanner data constitute
a rapidly expanding source of data with considergadtential for CPI pur-
poses. .... Scanner data obtained from electronitpoif sale include quan-
tities sold and the corresponding value aggregatea very detailed level.
.... Scanner data are up to date and comprehensive.”

Some countries in Europe are already using scattatarin the compilation
of their CPlIs, albeit in different ways. Statistidsrway has been exploiting
scanner data since August 2005 to compute thersidxifor food and non-
alcoholic beverages (Rodriguez and Haraldsen, 2@@jistics Netherlands
introduced supermarket scanner data into the CRuime 2002 (Schut, 2002),
initially for two chains but after some time onlgewas left. In Norway and
the Netherlands both prices and expenditure wei(jbtsa large sample of
items from each product group) are derived fromsttenner data. The Swiss
Federal Statistical Office follows a more pragmaipproach. Scanner data of
some major retail chains are used as an additsmale for price collection;
prices taken from scanner data simply replace titepformerly collected in
the outlets without changing the underlying pritegpof computing the price
indexes (Becker-Vermeulen, 2006).

In January 2010 Statistics Netherlands has expatidedse of scanner data
for the compilation of the Dutch CPI. Seven morpesmarket chains have
been found willing to co-operate and supply scamata on a regular basis;
the data of five of them were incorporated in Japn2810. The six chains for
which scanner data are currently utilized have &aetahare of around 50%
and account for slightly more than 5% of the CPlght It is anticipated that



scanner data from the other two supermarket chailisbe implemented
during 2010 or in 2011 at the latest.

The potential advantage of using scanner data fatisBcs Netherlands is
twofold. First, the quality of the CPIl and HICP da@ improved since both
prices and quantities are available for all traheas on a very detailed level.
Second, cost efficiency will increase. Visiting suparkets is a major cost
component of producing a CPI in the traditional wayeduction of around

15,000 price quotes each month has been attairredllfgix supermarket

chains together. The use of scanner data is béaldfc the data providers as
well. They will no longer be bothered by price ealiors who walk around in

the stores or ask staff for help. Lowering the o&se burden for enterprises
is a key issue for Statistics Netherlands.

The wider application of scanner data is part ofomarall re-design of the
Dutch CPI, a project that started at the beginmihthis century (De Haan,
2006). Key words in this project are: quality, eéncy, and flexibility. The
implementation of new practices began in 2007 witenusual five-yearly
updating of the base year and the expenditure wsegas replaced by annual
updating and chaining. The weights (at the uppeellef aggregation) are
now taken from the national accounts instead ofhinesehold expenditure
survey. In 2009 a two-dimensional weighting schemas implemented. In
addition to the well-known COICOP-classification fhe goods and services
(the first dimension) a classification of branchess introduced (the second
dimension). In the traditional sense a branch epamses all companies or
stores that belong to the same type of trade, asdupermarkets, department
stores, butchers, hairdressers, etc. A branch lbamatively be defined as a
single retail chain for which statistics are cas#tatl. This is the choice made
for scanner data in the Dutch CPI.

This paper is structured as follows. The formercpdure for treating scanner
data from one supermarket chain will be outlinedention 2. This procedure
turned out to be very labour intensive and too lgast extend it to six or
more retail chains. Statistics Netherlands hastbex chosen to implement a
new computation procedure which requires muchnemsual work. The new
method is explained broadly in section 3. Sectiotedcribes the available
scanner data and a number of activities, like di#aning, that are carried out
before computing the index numbers. Section 5 ptegbe formulae for the
new method, followed by some first results in secti. Section 7 compares
the results with those found using a promising metiecently developed by
a group of academic researchers.



2. Why a new method?

2.1 The former method

In the old method a large sample of items was tadeat the beginning of the
year which was representative for the previous.yEach item is identified

by the European Article Number (EAN) and was gigeneight representing

its relative importance, i.e. its turnover shar¢himi the supermarket chatn.

The monthly price index for an item was calcula&sdatio of the unit value

in the current monthand the unit value in the base year. Next, eleamgnt
price indexes were computed for each 4 digit COIG@Rp as a weighted
average of the constituting items’ indexes. Thatliging a calendar year the
product category price indexes were calculated rdaog to the Laspeyres
formula. This was also true for price indexes ghbr aggregation levels. At
each level of aggregation these short-term indesgs subsequently chained
in December to create long-term index series.

During the year the sample of items shrinks. Thgmitade obviously differs
between product groups, depending on the particukket circumstances.
To enhance representativity and keep the sampéefigied, new items were
selected as replacements for the ‘old’ ones. Tdused the question whether
or not to adjust explicitly for any quality diffarees. In practice, implicit
methods, typically bridged overlap, have mainlyrbased; only in a limited
number of cases quantity adjustments were caraéd o

2.2 Considerations underlying the new calculation mdtho

One problem with the former method was that simtieins were selected as
replacements for most disappearing items. While tfinimized the need for
guality adjustment, it is not good practice sineally new items will not be
included in the sample, at least not until the ny@drly sample revision. But
quality change does not seem to be the most imotaue in this respect.
What may be more important is the lack of represerty. A quick look at
scanner data reveals that market dynamics areasuiast Each month many
items disappear from the existing set of ‘supermtaigoods’ and many new
items are introduced on the market. A fixed iteraket — which is what the
former method essentially boiled down to — will réfere rapidly loose its
representativity. An example of the high attriti@tes of goods observed in
scanner data is given in figure 1.

1 A fraction of the expenditures could be businesforeign household expenditures rather
than domestic household expenditures. We assurhthtedraction is negligible.

2 Based on the expenditures and quantities solaeiffittst two full weeks of the month.



Figure 1. Number of matched items; deter gents
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This figure displays the number of matched itenrsnfionthly data on deter-
gents in three ways. The downward sloping curvevshmow the set of items
at the beginning of the period (January 2007) &isrmver time. Only 19 out
of the 67 initial items can still be purchased by end of the period (October
2009). The upward sloping curve should be readeuense order: it depicts
the number of matches between the last month ackl earlier month. A
comparison with the downward sloping curve indiséateat the total number
of different types of detergent increases ovelydags. Apparently there have
been more entries than exits. The third curve depiee number of monthly
matched items, i.e. items which are available jla@ht months. In the short
run some marked changes occur. For example, itseesnif in April 2008
the supermarket chain refreshed a part of its getés assortment.

Another, more practical problem is that the anmastruction of the item
sample and the ongoing selection of replacememisit@ppeared to be a very
time-consuming exercise due to the large numbéenfs involved. It laid a
heavy burden on the capacity of the CPI departraeStatistics Netherlands.
Our conclusion was that the application of this hodtto more than one or
two supermarket chains would be impossible givengrevailing time and
cost constraints. Dealing in an efficient way wsitanner data from several
supermarkets requires having a computation methtdmuch less manual
interference. This suggests the use of a monthdyneld matched-item index
at the elementary (product group) level. Such graach makes the annual
construction of a basket of items superfluous andlavalso actively follow
the market dynamics.

As expenditures are available for each item in eaohth, at first glance it
seems quite natural to use a superlative index erufabmula like the Fisher
or the Tornqvist for the computation of price indeXased on scanner data.
However, when chaining is applied frequently, sirctexes can suffer from



what is known as chain link bias or chain drift @L2004; 283). This type of
drift arises from the fact that prices and quasgitibounce’ as a result of
promotional sales; households tend to stock upndwsales periods and con-
sume from inventory at times when the goods arendatale’ The quantities
sold at times of sales can rise to a hundredfoltho§e at times when the
goods are sold at regular prices. A typical exangflgrice and quantity
bouncing is shown in figures 2 and 3 for a certgpe of dishwashing tablet
sold in a particular supermarket chain. The maskisg feature is that pur-
chases made at the regular price (of approxim#étélyeuros) are negligible.

Figure 2. Weekly unit values; dishwashing tablet XY Z
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Figure 3. Weekly quantities sold; dishwashing tablet XYZ
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The potential problem of drift in monthly chaineeighted indexes has led
to the choice for using the unweighted geometriamer Jevons formula at
the elementary level. In sections 3 and 4 we wiihpout that a number of
adjustments had to be made in order to get acdeptadults.

% The underlying problem is an asymmetry in the Weigf items that are on sale. Suppose
that some items are on sale in montlf their weights in the post-sales mortttl would
return to their values in the pre-sales momntih then a monthly chained superlative index
would not be subject to chain drift. For a moreadet description, see De Haan and Van der
Grient (2009).



3. An overview of the new method

The distribution of expenditures across the itenthima product category is
usually highly skewed; it quite often happens #a50% of the items count
for less than 10% of aggregate expenditure. Pidréifitly, a relatively small
number of items may be responsible for the majaitgxpenditures. The use
of the (unweighted) Jevons index would ignore ti¥& decided to introduce
a crude type of implicit weighting by applying aff- sampling: important
items of an elementary aggregate are included ensdmple with certainty
whereas unimportant items are excluded. More dpeltif, an item will be
used in the computation of the index between twaseoutive months if its
average expenditure share (with respect to thefsetatched items) in those
months is above a certain threshold value. Theshimld was chosen such
that roughly 50% of the items in an elementary aggte will be selected,
representing 80-85% of the expenditures.

A drawback of a strict matched-items method is thatporarily unobserved

items are excluded from the computation. This mehasthe price changes
of those items occurring between the last montly there in the sample and
the month they re-enter the sample would be ignoradse ‘missing prices’

are therefore imputed by multiplying the last oledrprice by the (Jevons)
price index of the matched items within the samaneintary aggregate, as
usual. In a way a panel element is forced ontodyramic matched-items

approach. Price changes that occur after a perittdmissing prices are now
included in the index.

Like any other matched-items method, the new metihmes not explicitly
take quality changes into account. Since implicildgy-adjustment methods
have been most prominent in the Dutch CPI in th&, pa this respect the
new method is similar to the former one. Howeviee, hewly-built computer
system does allow for making explicit adjustmejust in case. In particular,
guantity adjustments for changes in package sizeotents could be made
when deemed necessary, but we expect this featlre esed infrequently.

The procedure for computing indexes at higher kwtlaggregation has not
changed. They remain to be calculated as yearlynetid aspeyres indexes,
where the previous year serves as the index- aightweference period for

the short-term index series. To make optimal ush®favailable expenditure
information, the elementary aggregates are defasedetailed as possible. To
avoid manual recoding of EANs a lower boundaryeishy/ the classification

provided by the supermarket. As an elementary agdeeshould be robust
and contain enough items on a structural basisilady these lowest possi-
ble product groups have been grouped togetherrdatipe the elementary



level which is still supermarket-specific in mosises, is comparable to the
six digit COICOP level.

The expenditures at each level of the COICOP dlaason are available for
each supermarket chain and are used to aggregatsdbe different chains.
This detailed weighting information, which was uagable prior to the use
of scanner data, increases the quality of the mtodategory price indexes:
the relative importance of product categories apgpéa differ significantly

between the various chaifs.

4. Scanner data and data cleaning

4.1 Available scanner data

Every week each supermarket chain sends a data f8eatistics Netherlands
containing bar code scanning data on expenditurdgjaantities sold for all
individual items, which are identified by Europearticle Number (EAN)’
The chains provide these data either for all irdlial stores belonging to the
chain, for a representative selection of storem @ggregate form across all
individual stores. We believe that the second #irdl toption do not pose a
big problem. The assumption that stores belongnthé¢ same supermarket
chain provide similar services seems reasonabléhatoaggregating across
stores of a chain (for each item) can be defendiedt supermarket chains in
the Netherlands have a nationwide pricing politye prices of most items
are the same across all outlets. So even in casesample of outlets (the
second option) it is unlikely that the unit valugsuld differ much from the
‘true’ values.

Each record of a data file pertains to a particllAN and contains weekly
expenditures, quantities sold, and a (mostly shmdyluct description, often
including the weight, contents or package sizenefitem. Especially for the

“ Although the availability of expenditure data thah be used as weights is a big advantage,
at the same time it can lead to inconsistenciels #ata from other sources used to construct
CPI weights (national accounts, household expergisurvey, retail trade statistics, etc.).
Adjustments will then be necessary to create aistam overall weighting scheme.

® Around 570 Mb of data from the six supermarkess #ire currently included in the CPI are
received on a weekly basis. The total number abndsamounts to 300 min per year. Note
that Statistics Netherlands does not pay for thaser data.

® In the short run however, sometimes small diffeesnin monthly index changes have been
observed. In the long run there is no differenteindievelopment when using a sample of
outlets.



compilation of the constant tax HICP it is neceggarknow the amount or
percentage of alcohol contained in bottles of beare, etc. This information
is not always available in scanner data, and estsrthen have to be made.

Every supermarket chain adds its own classificatiotle which indicates to

what category an EAN belongs. Having a classificatode attached to the
data is indispensable for an efficient CPI proaggsen the huge attrition rate
of EANs. Once the relation between the chain-speclassification scheme

and COICOP has been established, EANs can autaiatie assigned to

the 4 digit COICOP-category they belong to. To préwegular recoding, a
prerequisite is that the chain-specific classifarat should be stable through
time. Of course they should also be more detahea the 4 digit COICOP-

scheme.

Supermarket chains may group together all kindgroflucts that are related
to occasions like Christmas, Easter or childremthbtays. Products may also
be grouped together which serve a certain aimgkample meat, charcoal
and sauces used when organising a barbecue. i ¢hess the EANs cannot
automatically be assigned to one of the COICOPgeaites, and we therefore
decided to exclude them.

Records identified by the same EAN are considevedfer to the exact same
(physical) item. This is true for the big majority products where the EAN
has been assigned by the manufacturer. For sondeigsoon the other hand,
such as fresh fruit, supermarkets may assign amN'Efemselves. A specific
group of EANSs is available for this purpose; shantth codes are sometimes
used at the checkout. This is not problematic ag ks the store would use
the same code over time for a specific item. Howedentical store-specific
EANSs are irregularly assigned to different produatslifferent months. The
obvious problem is that we would not be comparikg With like over time.
Fortunately, this phenomenon does not happen oftea.number of cases
where the prices of different items would be coredaappears to be so small
that the impact on the results can be neglectededer, if the resulting
(wrongly measured) price changes were substattigy, would be eliminated
during the data cleaning procedure or during thatiig routine of checking
and analysing the results of the index computdtion.

Different EANs are treated as different produatsséme instances the EAN
level could be too detailed for CPI purposes. Itevith different EANSs, but

which are identical from the consumers’ point awj should in principle be
treated as the same product. If an item (identifig@ts EAN) disappears and

" For those supermarkets where it is known which EAKe used for store- or chain-specific
coding, we could decide to exclude those EANs infthiure from the index calculation.



a completely comparable item (with a different EAdypears, then the prices
should be directly compared. An example could package of coffee which
is normally wrapped in red paper but, for promatioreasons, is suddenly
wrapped in blue paper. The new method however doematch such items.
As mentioned before, the possibility to make expédjustments is built into
the computer system. So if such situations are kfioavthe CPI statisticians,
they can choose to make direct comparisons.

In recent decades supermarkets in the Netherlaas éxpanded their range
of products considerably. Nowadays, their assortmealudes clothing,
glassware, tableware and household utensils faanoe. Statistics Nether-
lands decided to restrict the calculation of indekased on scanner data to
the more traditional product categories. Tablestislthe COICOP categories
for which scanner data indexes are calculated.

Table 1. COICOP groupsfor which scanner data indexes are calculated

Code Description

010000 Food and non-alcoholic beverages

021200 Wine

021300 Beer

055000 Tools and equipment for house and garden
056000 Goods and services for routine householdterance
061000 Not reimbursable medical and pharmaceuyticaiucts
093400 Pets, pet foods and products for pets

131300 Appliances, articles and products for peakoare

4.2 Data cleaning and preparation

The Dutch CPI figures for monthare published in the first week of month
t+1. The consequence of this timeliness is that gd&ring to the last week
of montht cannot be used. Price collection in the fieldhisréfore restricted
to the first three full weeks of each month. A samprocedure is applied for
scanner data. That is, the unit value of an itebaised on the data pertaining
to the first three full weeks of a calendar momtmft all stores within a chain
for which scanner data is received.

The prices (monthly unit values) are subjectedvio automatic data cleaning
procedures. Firstly, month-to-month price chandes factor greater than 4
are considered implausible and declared invalidusTlitems for which the

8 The newly built computer system provides the usith indicators pointing to major
changes in the assortment of the supermarket.



current price is 300% higher of 75% lower than e in the previous
month will be deleted.

Secondly, an algorithm, referred to as a dumpikerfihas been developed to
exclude items from the computation which exhibgt@ng price decrease in
combination with a strong decrease in expendituBasmping’ occasionally
occurs in case of stock clearances when an itesold at an extraordinary
low price. As the item will not be available anyéger, it does not return to a
regular price. The price decreases — without dffsgfprice increases — can
have an unacceptable downward effect on the indélieoproduct category
In question, as an analysis showed. In practiceltimping filter may delete
some more items than those related to stock cleasaonly. This should not
be viewed as a serious problem as missing priesrgouted.

5. Formulaefor index computation

After the data has been cleaned, price index nwndievarious aggregation
levels are computed. This section presents thexindenber formulae used.
We start with the elementary level, where unweidigeometric mean price
indexes are computed.

The following notation will be used. The price aexpenditure share of item
i in monthm of yeary are denoted by”™ and '™, respectively. Le be a
certain elementary aggregate aNd”™ ™ the corresponding number of
matched items between montimsandm-1 of yeary. To introduce a crude
type of weighting, each iternis given a probabilitys’"™ to be included in
the sample for computing the price change goinghfroonthm-1 to month
m. These inclusion probabilities or implicit weiglaie given by:

S 1
W =1 "= — > o om
2 N

wm™=0 otherwise.

Thus, if the item’s average expenditure share imthrom-1 andm exceeds
the thresholdl/ N®"™™™ x then it will be included in the sample. Notice
that the sum of all implicit weights determines #itective sample size, that
is, zgiy’m_l)'(y'm)va'm =n™B0m  parametery can be given any positive
value, although in practice there is a lower bouydé its value is too low,
the sample will be empty. Based on simulations axelchoseny = 125 for

all product categories; there was no need to diffeate between categories.
For example, ifN®"™™0™ = 80 then items with an average expenditure
share greater than 1% will be selected.
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The price change betwegm1° andy,mfor elementary aggregageis now
computed as

1/n{ymD.m

ngym-D.y:m) pym
y,m/y,m-1 _ i
7T, - |_J ( y'm_lJ : (1)
i= P,

Equation (1) is a (sample-based) month-to-montlode\price index. These
month-to-month changes are subsequently multigie¢dhained’ to obtain a
long-term time series with some reference or stgntnonthy,,m,:

pY™ YoM — pY:m1/Yom & ym/yml (2)
a a a 4

where P/ %™ denotes the chained matched-items price indexggoam
the starting month to month-1 of yeatry.

For items which are not sold in mongim but which were sold in previous
periods, a price is imputét

I’jIY,m — piy,m—l* ng/,m/ y,m—l. (3)

For higher aggregates short-term price indexes are calculated accortbng
the Laspeyres formula with index reference peydd

y-1%x pym/y-1
2 WER

PAy,m/ y-1 = alJA ) (4)

S
alA

The weightsw)™ in (4) are based on the annual expenditures oiteafis
belonging to elementary aggregateegardless whether items were included
in the sample or ndt Next, the short-term series are chained in Decembe
(the link month) to construct long-term series wiittex reference period’8.

y,m/y-1
I:)A

y-1 PT 12/t
Py,m/O - * A * PO,lZ/O (5)
chA Py—l,12/ y-1 Pr—l,12/ -1 A .
A 7= A

Short-term indexe$?™>™ and chained indexeB)'2'° are computed at all
COICOP-categories. This is done for each retailrckaparately and across
all chains delivering scanner data, each time usingulae (4) and (5).

°y.mlis equal to-1,12 in casen=1.
1% The previous price (in monghm-1) can also be an imputed price.

In the calculation of indexes for seasonal itesussh as fresh fruit and fresh vegetables,
monthly varying weights are applied.

12 Currently the Dutch CPI has 2006 as the indexeefee period.
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The final step is to combine, using the same proedgain, the aggregate
supermarket indexes at each COICOP-level with tiee pndexes that have
been computed for all other relevant branchesantiqular specialised shops
such as bakeries and butchers. The latter inderestih computed from data
collected in the field.

6. Someresults

The methods used to compile price index numbefsrdireatly between the
traditional approach based on field surveys andnthe approach based on
scanner data. The prices traditionally collectetha stores are usually shelf
prices, whereas scanner data yields average ttaorsgeices (unit values).
The sample size, i.e. the number of items obseirfeedield surveys is typi-
cally very small compared to scanner data. Tradkicamples are more or
less fixed-size panels, while for scanner data rmadyc matched-items ap-
proach is followed. Finally, the index number foitemui differ. The ratio of
unweighted arithmetic average prices (the Dutoinfda) has traditionally
been used at the elementary level, whereas theiginted geometric Jevons
index is applied for scanner data.

Because of these differences, it is not surprifiag) the resulting price index
numbers differ. Figure 4 compares the index numfsera both methods for
food and non-alcoholic beverages (COICOP-categd8000) and for two
specific product categories. These indexes retathd five supermarkets for
which scanner data has been introduced into thetDOPI in January 2010.
The scanner data index for food and beveragegaslgllower than the index
based on prices collected in the stores, althobhghgap narrows during the
second half of 2009. For soups and broths the ndexes show a systematic
difference in 2009. For pasta products, on therdthed, the trends are quite
similar, but there are some marked differencelenshort run.

Figure 4. Priceindexes; field survey versus scanner data
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Coicop 11930: Soups, broths
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7. Comparison with a benchmark index

A point of criticism that might be raised againsatstics Netherlands’ new
method for handling supermarket scanner data isattkeof weighting at the
elementary level in spite of the fact that expameiinformation is available
for individual items. As explained earlier, the magason for this is to avoid
chain drift when using monthly chained Fisher orffivist price indexe¥’

Recently, a group of academic researchers propasezty promising new
approach to construct superlative-type chainedepinclexes from scanner
data which make optimal use of all matches in @ dut which are free of
chain drift (lvancic, Diewert and Fox, 2009). Thewethod is an adaptation
of the GEKS-procedure, which is well-known from tsalgporice comparisons
(purchasing power parities), to price comparisomsrdime. The GEKS-
method is ‘transitive’ by construction, meaningttttee chained index equals
the direct index, so that it produces a drift freeasure of price change. The
authors propose a rolling-year version of this radtn order to circumvent
the problem of revising previously published figgire

'3 Schut (2001) mentions that Statistics Netherlanitiglly intended to introduce a monthly
chained Fisher index for scanner data at the elemelevel. She also shows some examples
of drift in the indexes, which was the reason t@lament an annually chained Laspeyres
index instead.
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In a follow-up paper we applied the rolling-year K& approach to a large
Dutch scanner data set (De Haan and Van der G&608), one of the aims
being to validate the new method of Statistics Re#mds. Our conclusion
was that in general the indexes computed with #ve method approximated
the rolling-year GEKS price indexes quite well. feient developments were
occasionally observed, but these were just tempofidre adjustments made
to a strict matched-items Jevons approach — chgdbm right value for the
parameter § ) which determines the size of the cut-off samjpigutation of
temporarily ‘missing’ prices, and implementing anthing filter — appeared
to be essential.

Figure 5 compares the price indexes computed aicgptd the old and new

method and the rolling-year GEKS method for fowrdurct categories. These
indexes pertain to the supermarket chain for wkmdmner data was included
in the CPI before January 2010. Using the GEKSxadeas our benchmark
measure, the new and old method perform equalliyfarethe category bread

and other bakery products. For cereals the oldnewdindexes deviate from

the rolling-year GEKS indexes, albeit in differehtections. For syrups and
detergents the current method clearly performsb#étan the former one.

Figureb. Priceindexes; old and new method, and rolling-year GEKS

Coicop 11130: Bread and other bakery products
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Coicop 012240: Syrups (Lemonade)
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Coicop 56120: Detergents
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The rolling-year GEKS-approach, while not so easgxplain to users and
CPI practitioners, has much to recommend it. Y&ti§ics Netherlands did

not implement this approach, amongst other thirggsabse of its policy of

applying only methods that are widely acceptedhaydtatistical community.

When more research on this important topic has lpeeiormed by national

statistical agencies, Statistics Netherlands migké the decision to change
over to the rolling-year GEKS approach.
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