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A House Price Index Based on the SPAR Method

Abstract

Within the European Union there has been a pugtdeide European governments and
the European Central Bank with the statistics thegyd for monitoring the owner-
occupied sector. This paper reports on the resdlts project to develop a house price
index for the Netherlands. From January 200&jaster, the Dutch land registry office,
and Statistics Netherlands began jointly publishimogise price index numbers for the
whole country and for some specific dwelling ty@exl regions. A number of special
institutional features of the situation in the Nextands contributed to the choice of index
construction method. The indexes are computed ugiagSale Price Appraisal Ratio
(SPAR) method, which utilizes the ratios of trartiac prices and previous appraisal
values. We describe the SPAR method, compare lit rgpeat sales methods and assess
the reliability of the official Dutch appraisal veds. Empirical results for January 1995 —
March 2009 are presented. The SPAR method perfaraiscompared to repeat sales,
and the results reported will be of interest toeottountries that have, or could instigate,

institutional arrangements similar to those inKetherlands.
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1. Introduction

In 2004, the Netherlands initiated a project toedep a house price index for the owner-
occupied sector. The efforts were part of a brgaaled urgent, push within the European
Union to provide European governments and the E@mopCentral Bank with the
statistics they need for monitoring the owner-o¢edsector- The current credit crunch
has underlined the importance of having reliablaseoprice indexes. The objectives of
the Dutch project have recently been achieved aadaing reported on in this paper.
From January 200&adaster, the Dutch land registry office, and Statisticshéelands
began jointly publishing house price index numidersthe whole country and for some
specific dwelling types and regions. The indexes @mputed using the so-called Sale
Price Appraisal Ratio (SPAR) method. A number afcsal institutional features of the
situation in the Netherlands contributed to theiah®f index construction method. The
results reported may be of interest to other caemthat have, or could institute, similar
institutional arrangements.

Prior to the introduction of the SPAR indexEsdaster already started publishing
house price index numbers for the owner-occupietbsén May 2005. A set of fifty-five
monthly indexes was computed, consisting of a nati@e index, four regional indexes
and indexes based on combinations of region andlidgi¢ype. These indexes, described

extensively in Jansest al. (2008), were estimated using a weighted versfdherepeat

! Apart from house prices as such, the treatmemmafer-occupied housing in the HICPs, the consumer
price indexes produced in European Union MembeeStan the basis of harmonized standards, is dlso o
interest. HICPs are needed in particular for theessment of price convergence, for monitoring fidfia
and for conducting monetary policy in the euro zdf@r an extensive discussion on alternative method

incorporate owner-occupied housing into a consyriee index, see Diewert (2003).



sales approach (Case and Shiller, 1987; AbrahanSahduman, 1991; Calhoun, 1996).
The repeat sales method was originally develope8diley, Muth and Nourse (1963).
They argue that this method is more efficient thirer methods as it utilizes information
on prices from earlier periods and includes iteflisg prices in later periods. However,
there are a number of drawbacks, which make regzes indexes unsuitable for official
statistics. One of the most serious drawbacksvision, which means that past values of
the index will be revised by present-day informati@aroni, 2004). In other words,
additional sales reverberate on the index valueaus® new pairs provide information on
movements in the house prices which goes beyondntbemation obtained from the
sample.

Bourassaet al. (2006), who also discuss the problem of revisiowl ather
drawbacks, present the SPAR index as an alternttivedonic or repeat sales indexes.
Like the repeat sales method, the SPAR method sed@n matched pairs but, in
contrast, uses (nearly) all price data that islakbs for the period under observation.
Since the majority of the houses sold during theeolmtion period were not sold during
the index reference or base period, there is argesgleortage of transaction prices for the
base period. The base period prices are therestiraaed using appraisals of the houses.
In the Netherlands official government appraisatés@llected under the Real Estate Law
[Wet Waardering Onroerende Zaken]. In contrast with a repeat sales index, the SPAR
index is not revised when data for new periodsided. Bourasset al. (2006) “maintain
that the advantages and the relatively limited thaaks of the SPAR model make it an

ideal candidate for use by government agencieg\weldping house price indexes”.



Price indexes can be either value weighted or gquaighted. A value-weighted
price index explicitly or implicitly weights the dexes of individual dwellings by their
base period prices (values). The literature steesbat the choice between a value-
weighted and an equally-weighted index should degenthe aim of the index (see e.g.
Wang and Zorn, 1997). Our focus is on an index &ivats at measuring the price change
of the owner-occupied housing stock, and the weuliarithmetic) variant of the SPAR
method seems a suitable choice. Some users, ailtbehand, may wish to have a price
index for a ‘mean dwelling®. An unweighted (geometric) mean index, which ariees
example from a standard repeat approach, might dre @ppropriate in that case. The
intention of Kadaster and Statistics Netherlands, however, was to pmdatse price
index numbers according to a single method.

The paper is organized as follows. Section 2 costa brief review of the
literature on two ‘traditional’ methods, hedonic deding and the repeat sales method,
and gives background information on the SPAR metl8®ttion 3 argues that in the
Netherlands individual property appraisals can $eduor constructing the SPAR index
and presents some empirical evidence on theirbitia Section 4 compares repeat sales

and SPAR index numbers. Section 5 concludes.

2. Three approaches to measuring house price indexe

Houses are sold infrequently and the compositiorguality mix’, of the properties sold

usually varies substantially from period to periddhis introduces bias in simple price

2 This most likely holds for the Dutch Central Bahlat requires financial institutions to specifyittrésks

by estimating the actual liquidation value for gvgingle dwelling in their mortgage portfolio.



index measures such as the mean or median. Forpéxaihin the current period a

disproportionate number of high-priced houses wgetd, then the mean or median price
would rise, even if not a single house had incréasevalue (Case and Shiller, 1987).
This drawback has led to the development of alter@anethods, particularly to hedonic
and repeat sales methods. An advantage of the twedpproach over other methods is

that, at least in principle, it can adjust for diyathanges of the individual properties.

2.1 Hedonics

Hedonic regression models were initially used tpasate price and quality changes in
capital goods and for durable consumer goods ssiatas to calculate quality-adjusted
price indexes (see e.g. Griliches, 1971). Latedph& modeling came to be widely used
in housing market research (Mason and Quigley, 19®&edonic model expresses the
price P;; of house in periodt as a function of a set of physical (and possitdyp ather)

characteristics;, and timet:

P =f(Q.1). (1)

The hedonic coefficients can be interpreted as@hautices which reflect the value of a
characteristi¢. For example, an extra room will push up the vaifi¢he property by a

specific amount. Specifying the correct functiof@m and including the correct set of

% The multi-period time dummy variable hedonic pricdex seems to have dominated the literature.éher
are other types of hedonic indexes that may be ragitable. Hill and Melser (2007) argue that ‘daibl
hedonic imputation might be a better choice: tharatteristics parameters are allowed to change over
time, and this method seems to be less prone tétemmvariables bias. However, just like repeat sale
indexes (see Section 4), multi-period time dumndeies are subject to revision — they violate ‘terapo
fixity’. Nevertheless, the advantage of the mubiipd time dummy method is its efficiency sinceadat

across different time periods are pooled.



quality characteristics is an essential elemerttiagfonic modeling. Mason and Quigley
(1996) argue that the functional form assumptiopagicularly awkward in the housing
context because the hedonic price function summanmot only consumer preferences
and production technologies but also various gtiastwhich are historically determined,
hard to measure, and inaccessible to economicythsee also Vries and Boelhouwer,
2005). They furthermore argue that the existenceutmarkets might go some way
towards explaining why the standard hedonic spEtiin may not work. Despite the
drawbacks, researchers have examined numerousstdatasd model specifications to
determine the marginal effect of housing charasties on house prices and to construct
house price indexes. For a recent review, see 8snMacpherson and Zietz (2005).

In the Netherlands, the prices of all houses soédracorded byKadaster, the
land registry office. Unfortunately, dwelling chateristics other than built surface area
and type of dwelling (detached house, corner haeseced house, semi detached house)
are not registered. This prevents the use of hedowdeling for the construction of

quality-adjusted house price indexes.

2.2  Repeat sales

The repeat sales model is extensively addressédkititerature (see Bailey, Muth and
Nourse, 1963; Case and Shiller, 1987, 1989; Goetami092; Calhoun, 1996; Drieman
and Pennington-Cross, 2004), so a brief descriptidirsuffice here. Baileyet al. (1963)

laid the foundations for the repeat sales methadth& name already suggests, the repeat
sales approach models the price changes of houseare repeatedly sold. Essentially, it
uses a collection of prices paid for single prapsrat different points in time to estimate

a vector of numbers that best explains the obsepvied changes over the sample period



(Abraham and Schauman, 1991). Specifically, it egpes the logarithm of the ratio of
the house pric®;y, in the second sale periad and the pricéPig in the initial or first

periods; (1< ) as
In(P,, /Py) = f(Dy), (2)

where D, is a set of time dummy variables. For the firdesa# a particular house the

time dummy has the value -1, for the second sdiastthe value +1. All other dummies
have the value O.

Case and Shiller (1987) proposed the weighted tegsdas method, an adapted
version of the unweighted method described by Basteal. (1963). They argue that the
longer the holding period becomes, the greatervdr@nce in individual house price
change will be. This type of heteroscedasticity numglermine the efficiency of the
repeat sales index (Wang and Zorn, 1997). Calh&@8f6) distinguishes three stages in
the estimation of the weighted repeat sales madéhe first stage the original model of
Bailey et al. is calculated. The second and third stages aimmpoove the efficiency of
the first-stage parameter estimates, accountinthiopossibility that the estimation error

is positively related to the time interval betweseibsequent transactidns

4 Janseret al. (2008) found that heteroscedasticity was of littigortance in the Dutch data — the amount
of explained variance was less than one percergy Tdiso encountered a problem with the weights
necessary to correct for heteroscedasticity. Irckmion, Jansegt al. (2008) argue that the original repeat
sales method of Bailegt al. (1963) seems more appropriate for calculatingbash price index in the

Netherlands than its weighted counterpart.



23 SPAR

The Sale Price Appraisal Ratio (SPAR) method h&n lapplied in New Zealand since

the early 1960s. It is advocated by Bouraatsal. (2006) as an alternative approach to
measuring house price indexes. Like repeat sal¢isoae the SPAR method is based on
matched pairs but, in contrast, uses (nearly) ridepdata that is available for the period
of observation. Since the vast majority of houses are sold during the current period
were not sold during the index reference or bas®gethere is a lack of transaction

prices for the base period. The base period pacesherefore estimated using (official

government) appraisals of the properties.

Haanet al. (2008) indicate that there are various types dABkhdexes; they can
be either value weighted or equally weighted. Ifegually-weighted index is preferred,
the geometric variant would be the best choice.dhdndex that tracks the changes in the
value of the housing stock, in which we are paldidy interested here, the weighted
arithmetic variant seems a natural choice. Theeralaighted arithmetic SPAR index can

be written in the following three ways:
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where P, and B, denote the transaction prices for houseadi in the current period
and the period O in which the houses were values gppraisal or base period);, and

A, are the respective appraisafs;and n, are the number of houses sold in petiadd

0 (the sample sizes). The second expression omgifichand side of equation (3) shows



the basic idea behind the value-weighted SPAR inbhethe numerator a price change is
computed for each house sold in pericas the ratio of the actual transaction price and

the appraisal. These house-specific price ratiestlan weighted by their (base period)
value sharew,, = A].O/ZLA].O , Which explains the name ‘value-weighted indexius,

more valuable houses have a greater impact omtlexithan less valuable houses. The
denominator of (3) is a scaling factor, independagnimet, which is needed to make the
index equal to 1 in the base period. It can alterely be interpreted as a factor that
corrects the numerator for possible over-estimationnder-estimation of the appraisals
with respect to the transaction prices. Obviousig, denominator of (3) goes to 1 if in
period O the appraisals would approach the traiwsaptices’

The third expression on the right of (3) shows tthegt value-weighted SPAR
index can also be viewed as the product of thelsimgtio of mean transaction prices and
a factor between square brackets. This bracket#drfes a ratio of mean appraisals and
adjusts the ratio of mean sale prices for compogli change. In practice it may be
desirable to apply the SPAR method to relativelgnbgeneous strata, since stratification
by itself reduces the effect of compositional chemg

Though the SPAR method controls for changes irgtladity mix of the sample, it
does not control for quality changes of individhaluses; the same goes for the repeat
sales approach. It has been suggested that wet dldgusaluations to take account of
home improvements that require planning permissigmfortunately, such adjustments

are infeasible in the Netherlands because planpanmission data are available only at

® The underlying assumption of the SPAR method faat that a linear relation through the originsésiin
the base period between appraisal values and ttamsgrices for all houses sold in both the baseop

and the current period. See also Section 3, wheraddress the reliability of the Dutch appraisals.
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aggregate (project) level and not for individualetlimgs. Note that the SPAR method (as
well as the repeat sales method) automaticallyrotsnfor location as it is based on the
matched pairs principle. This is an advantage coetpt the hedonic method where it is

often difficult to control for micro-location.

3. Representativityof the data

To estimate repeat sales and SPAR house price esgdaxe exploited the dataset of
Kadaster, the Dutch Land Registry Office. We call this dagiathe ‘transaction dataset’.
For the SPAR method, in addition we used an ‘apptalataset’ with official appraisal
values from the municipalities. An important questof course is whether the quality of
the appraisals is satisfactory. Before explainiog the appraisals were determined and

presenting evidence on their reliability, we fidgtscribe the transaction dataset.

31 Transaction dataset

Our (national) transaction dataset contains datapproximately 2.7 million individual
transactions regarding second-hand, or re-soldsdsobetween January 1995 and March
2009.° A number of transactions were removed for reasdnalidity. We applied price
limits between ten thousand and five million euroseellings that were sold more than
twice in the same month were excluded. For the SHARX, dwellings for which the
corresponding appraisal values could not be fowratd problems with merging the data

files, could of course not be used. For the repalgs index, dwellings with an extremely

® Transactions for newly-built houses are not reedrtly Kadaster. That is, houses have to be re-sold

before they enter the transactions dataset.

11



large surface area (over 1,000 square meters) ea@taded. Obviously, only dwellings
sold twice or more could be used here, pertairorgpout half of all transactions.

The literature suggests that repeated transactthsa short time interval might
be ‘unusual’ in the sense that they may be disttbsales arising from, for example,
divorce or job loss or that they may be speculatraasactions (Englunet al., 1998;
Steele and Goy, 1997; Clapp and Giacotto, 1999%hdnNetherlands no conveyance tax
needs to be paid on a house that is resold wiikimenths. Jansegt al. (2008) have
shown that a number of speculative sales took pdaceg the boom between 1998 and
2001. Clapp and Giacotto (1999) and Steel and G897) suggest eliminating very
short holds from the dataset. Janseal. (2008) explored the potential impact of such
very short holds by calculating the monthly growalte for each house sold. The mean
growth rates were 8.2%, 5.2%, 1.2% and 0.9% foséssold within six months, within
twelve months, within all periods, and between t@ahonths and the end of the period,
respectively. Thus, houses resold within twelve therypically realize a huge increase

in value per month, which can potentially biasitieex.

3.2  Appraisal dataset

In the real estate literature there has been sasweigsion about appraisal values and
their use in house price measurement (Geltner,;19@dlstein and Quan, 2006; Leventis,
2006). Most studies are based on appraisals oflidgelthat are about to be re-financed.
That is why, in general, the findings suggest #pgiraisals tend to be positively biased —
they tend to over-predict the actual selling prtehe property (Leventis, 2006). In the

Netherlands official appraisals are collected urilerReal Estate Lavww\et Waardering

Onroerende Zaken] for tax purposes, not for re-financing. Dutch selolds pay local tax

12



according to the value of their dwelling. Houselsoleho feel that the appraisal value is
too high may lodge an appeal. Though legally agptaishould reflect the market values
of the houses, we expected local authorities teeresfimate them in order to avoid court
procedures. So initially we assumed that the apakaalues would tend to under-predict
the market values of the properties. However, aestigation into this issue proved us
wrong (Walet al., 2006; Vrieset al., 2007).

Dutch municipalities are legally obliged to havetopdate estimates of the value
of each real estate object in January 1995, 19903,22005, and 2007. As of January
2007, houses are appraised on an annual basisai8gpvalues are determined ex post.
For example, preliminary appraisals for January72@@re determined at the beginning
of 2008. The definitive values were available & &md of 2008 after taking into account
any appeals lodged by home-ownérst the time of this study, appraisals for 2008 ever
thus not yet available, so we distinguish five apgal periods when computing SPAR
index numbers (Wal, 2008). The records need cootiswpdating to be complete and
‘correct’.

The entire process is monitored on the governmdrgtsalf by Council for Real
Estate Assessment, thNéaarderingskamer. There is no prescribed method of appraisal,
but most municipalities appraise the objects ugimgdonic-type) valuation models in
combination with visual inspections and local marikdéormation. For privacy reasons
we are not allowed to publish research findingseasn appraisal data without explicit

permission from the Dutch municipalities — it iyhwho own the appraisals. For this

" As the appraisals are determined ex post, thdydechome improvements carried out between theafate
valuation (for example January 2007) and the dpwhich the property was accorded an officialieal
(here at the end of 2008).
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study all municipalities in the province of Ovesigd, except Hengelo and Dinkelland,
granted us permission to publish the results, udefinitive appraisal values for 1995,
1999, and 2003. Unpublished research has showrothiatesults are representative for
the Netherlands as a whole.

A problem when comparing the current sale pRg@and the appraisal val#g is
the difference in observation period. We therefooenputed a ‘real’ house pricBPo,
using the repeat sales House Price Ind#Rl) which was published bi{adaster until

January 2008

RP, = (HPI,/HPI,)P,. 4)

The scatter plot in chart 1, which is based on d&tdanuary 2003 for the Province of
Overijssel, shows the coherence between thesesvdhee the SPAR approach to work
well, the relation between appraisals and acteall(thouse prices should be linear with a
zero intercept term (apart from any random distacksa). The linear regression line is
also shown in chart 1. The line almost crosse®tigin, and the fit is satisfactory with an

R? value of 0.91. For 1995 and 1999 tHevRlues are slightly lower: 0.86 and 0.88.

< Insert Chart 1 >

We conducted another simple but efficient comparieb the real house prices
and the appraisals, again for January 1995, 1999,2803. The percentage differences

between the mean appraisal and the mean real lpogsedeclined over time, indicating

® The repeat sales House Price Index, publisheKdmaster, has been calculated by OTB Research
Institute for Housing, Urban and Mobility Studid=or this study, we extended the time series to Marc
2009.

14



that the reliability of the appraisals has impravéle decrease in the standard deviation
endorses these findings. In the first period, theraisal value underestimated the price
by more than one percent on average. In the sguenad, starting in 1999, the appraisal

values overestimated the sale prices, but the aiesdifference between the transaction
prices and the appraisals and the standard davidggreased considerably. The same

pattern is observable in the third period.

< |Insert Table1 >

Finally, we analyzed the ratkg of the real house price and the appraisal value:

Fo=(RPs/A). )

In line with the principles of the Dutch Real Estataw, we expect the ratigoRo be

approximately equal to 1. Chart 2 depicts the ithgtion of the ratios for each appraisal
date using twenty classes of equal size on theisx &ke two middle classes (0.95-1.00
and 1.00-1.05) are in black to indicate the anéitgd mid-point. The three graphs show
that the distribution became increasingly steeper ime, indicating that more and more
dwellings acquired a ‘normal’ fraction. In 1995 tragio Fip was between 0.90 and 1.10
for only 56% of all properties while it rose to 79%62003. Thus, the (real) house price

and the appraisal value have drawn closer together.

< Insert Chart 2 >

We believe that the quality of the official Dutclppraisals — certainly as of

January 2003 - is sufficient for calculating a reoysice index based on the SPAR
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method. The quality has undoubtedly improved oweet which should have a positive
impact on the statistical accuracy of the resul@RAR indexes. Note that we excluded
unrealistic ratios between sale prices and appsaigdich might bias the SPAR index,
by using a minimum value for the sale price of temusand euros and a maximum value

of five million euros. This largely eliminates qtiesable transactions.

4. A comparison of SPAR and repeat sales index nurals

41 Trends and fluctuations

For the province of Overijssel we computed valuegived (arithmetic) SPAR indexes
and (geometric) repeat sales indexes; the repkest seethod is comparable to that used
for the OFHEO House Price Index (Calhoun, 1996)pulished research has confirmed
that our findings are representative for the Né#mels as a whole. The two indexes are
shown in chart 3 for January 1995 to March 2008elin most countries (and in other
provinces in the Netherlands), house prices ineckasry rapidly. During the last couple
of years house price appreciation slowed down prahably influenced by the financial
crises and the economic downturn, came to a st@9@9. The SPAR and repeat sales
index numbers exhibited quite similar trends uB@02. Since then, however, the SPAR
method measures a much slower increase.

A striking feature of the SPAR index is that inmsich less erratic than the repeat
sales index. This becomes clearer from chart 4¢hvbepicts the month-to-month index
changes. A possible explanation is the ‘waste td’'dhat has frequently been cited as a
drawback of the repeat sales approach — only ddtauses that were sold twice or more

(after January 1995 in our case) can be used. Tpute the repeat sales index for the

16



province of Overijssel we had 43,386 pairs of résades, whereas for the SPAR index
we used the data of all 159,894 sales that too&epleetween January 1995 and March

2009.

< Insert Chart 3>

< Insert Chart 4 >

4.2 Precision

Chart 4 indicates that the SPAR method provide®geraccurate picture of the short run
house price changes than the repeat sales methauld be interesting to know the

statistical accuracy of the index numbers. The nszprare error of an estimator — the
square root of the sum of the variance and thersduaias — is an inverse measure of its
accuracy: it measures how far the estimator is @epeo be from the population target it
is aiming at. Here we focus on the variance compiroe rather the square root thereof,
the standard error (s.e.). This is an inverse nreasiuprecision: the greater the standard
error of an estimator, the lower its precisionUsing the standard errors we calculated

ot T 196xse.

95%-confidence intervals around the estimated in@ddxes with bounds$
The width of the confidence interval gives an igdddhe ‘uncertainty’ surrounding the
estimates. Since the standard error depends osathple size, a very wide interval may

indicate that too few data were available to dray definite conclusions about (changes

in) the index values.
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Standard errors and the corresponding 95%-confedenierval for the SPAR
index were estimated using Taylor linearizationhtéques (see Haan, 2007)The
estimation of the confidence interval for the getinerepeat sales (RS) index is less

straightforward. The index numberg, is estimated by (Calhoun, 1996)

e = €XP(A,)(x100), ®)

where ,B’I denotes the estimated parameter from a generdkzstl squares regression.

The corresponding standard error is

Ol = IRs,ta',[;t ) (7)

where g; pertains to the standard error of the estimatedficeent from the third step of
the generalized least squares regression.

Since the magnitude of the standard error dependh® level of the index, a
relative measure of precision would be more appaigr One such (inverse) measure,

PREC,, is obtained by dividing the width of the confideninterval, Wc;, by the index

number (and multiplying by 100):

PREC, =W, /1,)*100. (8)

Chart 5 displays the precision of both price indeaecording to this relative measure.

The SPAR index was more precise than the repead sadex across the entire period. At

° It is assumed that the sets of houses sold iereifit periods are independently drawn random sample
from the housing stock. Furthermore, we assumethigatelative distribution of the sale prices ie thase

period and current period is equal to the distidrubf the appraisals (in the base period).
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first glance, this seems obvious given that the Bh#dex utilizes all data. But there is a
caveat. Each time houses were re-valued — in ag gaJanuary 1999, January 2003,
January 2005, and January 2007 — a new short-t&/ARSndex series was compiled,
based on the most recent appraisal values. Theshige-term series were subsequently
multiplied to obtain the long-run series that i®wh in chart 3. This type of ‘chaining’
will in general raise the standard error of thegloan SPAR series because each time a
new source of sampling error, and maybe also nowpbiag error, is added (see also Shi,
2008, who describes something similar. This cunuwdatffect can be seen in chart 5: the

precision clearly decreases in subsequent valupgoods.

< |Insert Chart 5 >

If the ‘uncertainty’ of the chained SPAR index ieases over time, why do we
use the newly available appraisals in the first@PaWhy not stick to the old ones and
compute a direct, unchained index? The reasoratsnigawly built houses that are resold
can only be incorporated through chaining as, binitien, they have not been valued in
the past. A direct SPAR index would thus become ksl less representative for the
(changing) housing stock. Furthermore, it wouldén&een strange not to benefit from
the improved quality of the appraisals, the mordoscause many users are interested in

short-term house price movements rather than iy le@ig time series.

43 Cause and effect

There are three potential explanations for theetbffice in the trend of the two indexes.

Firstly, the repeat sales approach leads to arnxibdsed on a geometric mean of the

19



individual appreciation rates, whereas our SPARexndas an arithmetic structure. It is
well known that a geometric index is smaller thenadrithmetic counterpart unless all
appreciation rates are the same (Wang and Zorr,) 199 check this, we also estimated
arithmetic repeat sales index numbers (Shiller, 1991). Thedexes scarcely deviated
from the usual geometric repeat sales index numtQengversely, geometric SPAR index
numbers appeared to differ only marginally from éinghmetic SPAR numbers. Thus, in
our dataset the effect of using geometric or argtiecrmeans was negligible.

Secondly, the two indexes are computed from diffesamples. The SPAR index
uses all transaction data, whereas the repeatisdis only uses data of houses that have
been repeatedly sold. The mean house price irefreat sales dataset was approximately
8% lower than the mean house price in the SPARsdatdansest al. (2008) observed
that Dutch properties resold within short time nagds appreciate at a higher rate than
properties resold within longer time intervals (s#s0 Clapp and Giacotto, 1999). In a
repeat sales index, after additional sales comédabl@ new matched pairs of houses
provide additional information about price chanfgegond that found with the previous
data. Since these properties apparently appreataéelower rate, we would expect the
revised repeat sales index numbers to be lowertth@mitially computed numbers. Put
differently, we expect the repeat sales index toevésed downwards as time passes and
to come closer to the SPAR index. In an earlieepé/alet al., 2006) it was shown that
this revision effect is indeed important: a SPARex re-calculated on the repeat sales
dataset was much less different from the repeatssatlex than the original SPAR index.

Thirdly, our SPAR index is value-weighted, where¢hs repeat sales index is

unweighted. As long as cheaper houses undergathe price change as more expensive
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houses, weighting does not matter. However, treesdine evidence that more expensive
houses appreciated less than cheaper ones, whicla khawnward effect on a value-

weighted index (Wadt al., 2006).

5. Conclusion

This paper reports on a project to develop a hquse index for the owner-occupied
sector. Some special institutional features ofdifeation in the Netherlands contributed
to the choice of index number method. The SPAR@gyr to constructing a house price
index has been used in New Zealand since the &869s and is also applied in Sweden
and Denmark. Recent experiences in Australia wihSPAR method are promising as
well (Rossini and Kershaw, 2006). Like the repedés method, the SPAR method is an
alternative to hedonic methods when insufficieriads available on the characteristics of
dwellings. In their standard form, both methodsehavleast two things in common: they
are based solely on price changes of matched s thus adjust for compositional
change, but they make no adjustment for changéseimuality of individual dwellings.
Sample selection bias is most likely to be smdierthe SPAR index than for a repeat
sales index as the latter excludes houses thathbemresold only once. Also, SPAR index
numbers are not subject to revision. From a prangt’s point of view the simplicity and
transparency of the SPAR method can be seen advantage.

Two main results emerge from our study.
» The quality of the official Dutch appraisal valuegjile subject to certain limitations,

Is sufficient enough for computing a SPAR index.
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» For the Netherlands the difference in trend betwber(geometric) repeat sales index
and the (value-weighted arithmetic) SPAR indexas megligible in the long run. In
the shorter run, the SPAR index is less volatilé arore precise than the repeat sales
index.

From May 2005 to January 20B&daster, the Dutch land registry office, published
house price indexes based on the repeat sales metrod. Based on the results of this
study,Kadaster decided to change over to the SPAR index, whiaomputed monthly
by Statistics Netherlands. As of January 2008 weedrganizations jointly publish SPAR
house price index numbers for the whole countryfandlifferent types of dwellings and

regions.
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Chart 1. Real house prices and appraisal values in JanQ@3% @f the province of

Overijssel (the Netherlands)
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Chart 2. Distribution of the ratio of real house price amgbiaisal value in the province
of Overijssel (the Netherlands)
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Chart 3. House price indexes for the province of Overijgded Netherlands), January
1995 — March 2009
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Chart 4. Monthly %-change of the house price indexes fompttevince of Overijssel (the
Netherlands), January 1995 — March 2009
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Chart 5. Precision of the house price indexes for the priof Overijssel (the
Netherlands), January 1995 — March 2009
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Table 1.Difference between real house prices and appradaés in the province of

Overijssel (the Netherlands)

Appraisal date Mea#y MeanrP;  FractionrP/A Change in R®
Standard
deviation
€ € %
January 1995 79,500 80,265 1.016 16.3 0.855
January 1999 139,180 135,784 0,981 12.3 0.883
January 2003 217,253 216,005 0,999 10,1 0.906

Source: Kadaster Netherlands, computation OTB and Siegidtetherlands

32



