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Abstract: Capital taxation is currently under debate, bdlsichue to problems of administrative control
and proper assessment of the levied assets. Wgzanhbth problems focusing on a capital tax, the
annual wealth tax (WT), which is only applied in€iOECD countries, being Spain one of them. We
concentrate our analysis on top 1% adult populatidrich permits us to describe the evolution of ktea
concentration in Spain along 1983-2001. On avetage % holds about 18% of total wealth, which rises
to 19% when tax incompliance and under-assessnsepbrirected for housing, the main asset. The
evolution suggests wealth concentration has rieegarding WT, we analyze whether it helps to reduce
wealth inequality or, on the contrary, it reinfosceertical inequity (due to especial concessiomg) a
horizontal inequity (due to thade iureand tode factodifferent treatment of assets). We analyze inibeta
housing and equity shares. By means of a time sem@lysis, we relate the reported values with
reasonable price indicators and proxies of the gmejly to save. We infenet tax compliancds
extremely low, which includes both what we commounhderstand by (gross) tax compliance and the
degree of under-assessment due to fiscal legislgfar housing). That is especially true for hogsin
whose level of net tax compliance is well below 509&nce, we corroborate the difficulties in taxing
capital, and so cast doubts on the current rote@iNT in Spain in reducing wealth inequality.

Keywords: Wealth tax, wealth distribution, tax compliance.
JEL Codes: H24, H71, D31.

Resumen La imposicion sobre el capital es un tema act@alddbate, basicamente debido a los
problemas de control administrativo y de la coaewtloracion de los activos gravados. Ambos
problemas son analizados centrandonos en el ingpaebte el patrimonio (IP), el cual solo se apdoa
cinco paises de la OCDE, siendo Espafia uno de Elmxentramos nuestro andlisis en el 1% mas rico
de la poblacién adulta, lo cual nos permite desclibevolucion de la concentracion de la riquera e
Espafa a lo largo del periodo 1983-2001. En promedil% mas rico posee alrededor del 18% de la
rigueza total, aumentando hasta el 19% cuando ese ten cuenta el incumplimiento fiscal y la
infravaloracidon del principal activo sujeto a immidn, la vivienda. La evoluciéon sugiere que la
desigualdad ha aumentado. En relacion al IP, ambz también si éste ayuda a reducir la desigualdad
de la riqgueza o, por el contrario, refuerza la unegd vertical (debido a tratamientos fiscales effjges)

y la inequidad horizontal (debido éé iurey al de factotratamiento diferente de los activos). El caso de
la vivienda y de las acciones se analiza en detAB& mediante un andlisis econométrico de series
temporales, relacionamos los valores declaradosnclicadores razonables de los precios de losativ
asi como de la propension a ahorrar. Inferimos quenivel neto de cumplimiento fiscas
extremadamente bajo, el cual incluye tanto lo qu@lmmente conocemos como cumplimiento fiscal
(bruto) y el nivel de infravaloracién de los acBv(solo para vivienda). Este hecho es especialmente
acusado para vivienda, cuyo nivel neto de cumplimidiscal estd muy por debajo del 50%. Por
consiguiente, corroboramos las dificultades de ayr&l capital, generando serias dudas sobre el pape
actual del IP en Espafia respecto de la reduccite diesigualdad de la riqueza.
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Clasificacion JEL: H24, H71, D31.

" Comments are welcome. The opinions expressedenptiper do not necessarily reflect the IEB's

opinions.

" The authors gratefully acknowledge the comments.Af Abad, A. Ceniceros, L.Coll, L. Grech, X.

Oliver, A. Solé and P. Sorribas, and the finansigiport of the Instituto de Estudios Fiscales,Shanish

Ministry of Science and Technology (SEJ2006-152CZ)) and the Catalan Government (2005SGR-

00285).

¥ Uni\)/ersitat de Barcelona (UB) & Institut d’'Buamia de Barcelona (IEB), E-mainduran@ub.edu
Universitat de Barcelona (UB) & Institut d’Bwamia de Barcelona (IEB), E-madlesteller@ub.edu



XREAP2007-03

1. Introduction

The future of capital taxation plays an importaoterin the public economic literature.
Countries face increasing difficulties in taxingpital income and only a declining number of
economists see a future for this source of incaemation (Auerbach, 2006; Becker and Fuest,
2005). As a result most countries give a prefeattittatment to capital income in the personal
income tax (IT), particularly to the highest mohiapital, through special rebates, reduced rates
or even full exemption. The Schanz-Haig-Simons a@ingnsive income tax, in principle
majority in the OECD countries, seems in fact twehleen abandoned. Important efficiency
issues regarding its impact on savings or econogrmwth are raised in the debate.
Administrative difficulties in taxing capital incamalso appear to be an important factor to
justify preferential treatments. In this sensetato what you can tax in practice is becoming a
more important principle than what in theory ougiitbe taxed (Lodin, 2000). Nonetheless,
those more worried about equity concerns pointtbatpossible negative impact on income
distribution (vertical equity) and the discrimirani it represents against other sources of
income, especially wage income (horizontal equiBgt the fact is capital income receives a

preferential treatment compared to other sourcéscoiné.

The debate on capital taxation becomes even toughen inheritance and gift tax (IGT) is

considered probably because important value judignare taken into account. Progressivity
has long been a principal justification for thatl alapital tax (Gale and Slemrod, 2000)

Inheritance and gift tax has been seen by some &y anean of reducing inequalities and,
therefore, of guarantying equality of opportuniti&sis justification appears more compelling
because income concentration has been growing imy ncauntries over the last 20 years
(Slemrod and Bakija, 1999; Auerbach, 2006; Alvaradd Saez, 2006). And as long as capital
income is leniently taxed, inheritance taxatiomfaices its progressivity role. Indeed, capital
gains are taxed at lower rates in the IT and onhemwvthe underlying assets are sold.
Furthermore, gains are not taxed at death, so thaylGT can assure they will finally not

escape taxation (Gale and Slemrod, 2b08@pwever, the very existence of IGT is also under

debate both in the literature and in the publicnagri. Italy and Portugal have quite recently

! We concentrate on personal income tax, but in ¢agital is also taxed in the corporate income tax.
From the person perspective, the corporate taxddoeildeemed as a capital tax at source.

2 |In fact there are two types of transfer tax: oeititances or on estates, but the arguments gin m
refer to both.

% In a study for the US, Poterba and Weisbenneri(p@6timate that in 1998 more than half of all esta
whose value was above $10 million had over 50%eif twealth in the form of unrealized gains.
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eliminated if, and in the US there is currently a heated disphteit the future of estate tax and

its possible abolitiort® Nevertheless, the fact is most countries stily IEST.

The literature and the tax systems have also cereidanother tax on capital, the annual net
wealth tax. This is levied each year on the neueabf wealth, besides income tax and
inheritance tax, with the aim, among others, tofoece the final redistributive effect of the
whole tax systefn The wealth tax (WT) has usually been consideredraplementary tax of
income and inheritance taxes, although it could aks a substitutive for capital income taxes.
Thus, as it taxes all wealth, it imposes a moréoami burden on the returns to saving compared
to capital income taxes (Auerbach, 2006). Howetlds might encounter some difficulty as
problems of assessment and/or of administrativéralboimpede the desired uniformity in the
tax treatment among assets (Smith, 2001). In faohlems of assessment and of control along

with efficiency issues have progressively takentoosntries to repeal WT

The aim of this paper is precisely analyzing whethese two problems are present in practice,
and most important we will try to quantify them. i@l do it for the Spanish WT, one of the
few OECD countries that still applies this tax.oier to analyze the importance of assessment
and control issues, we will focus on reported welalf top 1% of adult population. Thus, and
not least relevant, from this (fiscal) data we &io be able to analyze the evolution of wealth
concentration in Spain following the flourishingeliature in this field carried out for other

countries (see.g, Atkinson and Piketty, forthcomint)

“ In the eighties, Australia and Canada removed@% although in both cases the elimination was the
final result of a “race to the bottom” competitipeocess among regions. See Bird (1991) and Cooper
(2006).

® Despite generating only about 1.5% of federal mexess and hitting only fewer than 2% of decedergs th
dispute is quite passionate. See, among othergbacie (2006); Kopczuk (2006); Kopczuk and Lupton
(2005); Kopczuk and Slemrod (2000, 2003, 2005)eGald Slemrod (2000, 2001a, 2001b).

®In the US current law foresees a gradual reduaiotie tax which would finally be repealed only fo
2010, and then reinstated it in its pre-reformditice at the following year.

" According to the Meade Report (1978), the possiitt®duction of an expenditure tax would reinforce
the redistributive role of the WT, and thereforewbprovide a stronger argument for its inclusinrihie
tax system.

® When a general tax reform process started in igfteties, only half of the OECD countries levied the
tax. Nonetheless, the situation is quite differeovadays and as a steady process of eliminatingVfhie
seems to have started since the nineties. In 20ly7ome out of six OECD countries does apply itjakh
means only five countries. In the last ten yearg@gmately, seven countries repealed the tax.

° In fact, the results derived from this analysis $pain are not fully new, as Alvaredo and SaeD§20
have recently done a similar exercise. Howeverwilleargue that given the nature of the fiscal dfata
the Spanish case a different technique of intetola- necessary in all these studies to “transfaha
fiscal data tabulated by wealth brackets into patiess — might be more appropriate, and in any cese
will comment some legal issues not explicitly taketo account by theme(g, the change of tax unit
since 1988) or will try to correct the reportedues by the level of tax incompliance and the degfee
under-assessment of the main asset under taxatiahestate property. In this sense, our resultisbea
considered as complementary to theirs, who addilipnalso focus on the evolution of income
concentration.
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In order to obtain the reported wealth of top 1% fellow an interpolation methodology
proposed by Atkinson (2004). We show top 1% holuseerage almost 18% of total wealth for
the 1988-2001 period. The evolution, albeit noedin illustrates a slight increase in wealth
inequality. The studies that estimate wealth (ozome) concentration from fiscal data,
however, do not take into account the level of ¢axmpliance, which might be especially
relevant for top rich taxpayers. From our empiriestimates obtained in quantifying the
importance of tax compliance and under-assesswen#re able to correct the reported values
for the main asset under taxation, houSin@nce we do that, the conclusions regarding the
evolution of wealth concentration do not change m(@.e., tax compliance and the degree of
under-assessment do not vary much along timexhleutoncentration levels rise on average up
to 19%. If the aim is reducing inequality, the dimsto be answered is whether the (current)

WT is a right mean to achieve a less unequal wealticentratioH.

To respond the question, we have carried out anrsapanalysis for the two main assets taxed
in the WT, real estate property and equity shai@sthe period 1983-2061 Our empirical
methodology is very simple. In a multivariate reggien analysis, we relate the reported values
by top 1% - calculated from interpolation — witlpresentative price index and control variables
that attempt to account for the propensity to aadate each kind of asset. From the results of
the econometric exercise, we are able to estinhatéevel of tax compliance, and as far as real
estate property is concerned, also of the degramadér-assessment. Although the results in
both cases (must) lie within a range, we obtairy Vew levels of tax compliance, which are
especially low for the case of housing. Thereftine,current WT does not seem an appropriate
mean to reduce inequality (given the high leveasfincompliance in both assets), while at the
same it seems to distort between assets (giveneXample, the even higher level of tax
incompliance in housing). The conclusions obtaifrech this analysis are not new, especially
regarding to the under-assessment of real estajgenpy, but the novelty is that we have

achieved to quantify them. Among other issues eoupirical framework also permits us to

% Our estimates would also permit to correct theellesf tax compliance for equity shares traded in
organized markets, but the effect on the wealttteotration would be very small.

' |n Spain, as we will explain in section 3, an I@@centralized to the regions (AC's) is also present
However, a “race-to-the-bottom” seems to have etihgmong AC'’s. If this process regarding the IGT
goes on, and wealth inequality is still increasitiie WT would be the only tax instrument that could
contribute to reducing wealth inequality. Howevinat potential role of the WT is in doubt given the
presumably low levels of tax compliance and theewrassessment of the main assets under taxation,
among other legal factors that will be discusseskiction 3.

21n fact, we could have added year 1982 and ye@ 2However, in the former case, the data is not
reliable at all, while regarding 2002, it has neeh possible to consider the owner-occupied-dvegllin
exemption. Therefore, our analysis of wealth cotretion has to restrict to 1983-2001 period, whiie
analysis of the performance of WT in taxing read tapacity regarding equity shares and real estate
property spans for 1983-2002 and 1983-2001, respdct
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quantify a “tax on tax revenu€’present by 1988, the monetary impact of the ovagerpied-
dwelling exemption established in 2000, or simukdternative tax policies aimed at increasing

the level of tax compliance in the case of reatesproperty.

The rest of the paper is organized as followshiriext section, we briefly explain the recent
evolution of WT in the OECD countries and the ké&nmeents of the tax where applied. Section
3 describes the case under study (the Spanish W38 &s introduction in 1977 paying especial

attention to its most important legal aspects. irterpolation process and how evolves the
concentration of wealth is in section 4. SectiafeSelops the empirical framework and presents

the results of the empirical analysis. The papedsemith a section of conclusions.

2. The Annual Net Wealth Tax in OECD Countries

Countries have traditionally levied capital througlersonal and corporate income taxes,
inheritance and gift tax and immovable property, faxt only a few have had an annual net
wealth tax. In the mid eighties, half of the twefayr OECD countries possessed a WT, while
the other half did not. Nonetheless, in 2007 ong Df the thirty OECD countries possess the
tax (Table 1* * This noteworthy change is due to a process stantehe mid nineties of
removal of the WT. Following, we analyze the reastor the introduction and elimination of
WT and what the features of the tax are in thosmies that still levy it, or have done it until

recently.

¥ By a “tax on tax revenue”, we refer to that sitomtin which the government responsible for the
administration of a certain tax only keeps a f@attof each monetary unit collected. The rest of the
fraction is transferred (either directly or via tbentral government) to other governments of thaesa
level as a means of equalizing fiscal capacity.tThabhis situation generates a substitution éfiedavor

of diminishing the efforts in collecting taxes. Bt et al. (2002) were the authors that first named this
effect in this way. In Spain, until 1988 the fractito be transferred for equalization purposestivia
central government was 100%.

14 Before 2006 Luxembourg levied WT on both indivituand corporations. Since 2006 the tax is
abolished on individuals but it continues to apfycorporations. Nowadays, only Switzerland taxes
corporations. Therefore, in this paper we only ad#rsWT on individuals, which seems more reasonable
for an international analysis. Probably, the pexiilles of the tax system in Luxembourg and in
Switzerland may explain why they also taxed corpons.

'3 |n Sweden, the government has announced WT wifihmesed out during the current electoral period
and as a first step the tax rate has been haleedts 1.5 to 0.75% on business capital from 2007.
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Table 1. WT in the OECD countries

1985 2007
¢ Austria ¢ France
¢ Denmark ¢+ Norway
¢ Finland ¢ Spain
¢ France ¢ Sweden
¢+ Germany ¢ Switzerland
¢ Iceland
¢ Luxembourg
¢ Netherlands
¢ Norway
4 Spain
¢ Sweden

¢ Switzerland

Source: OECD (1988) and International Bureau of Fiscal Doentation (constantly updated
database); year of elimination: Austria (1994); Bark and Germany (1997); Netherlands
(2001); Iceland (2005); and Finland and Luxembd@@p6).

The WT was first levied by some Nordic and CenEalopean countries according to a tax
system historically more based on direct taxatiime tax had usually been introduced at the
early stages of the twentieth century, althougthan Swiss cantons and in the Netherlands the
origin comes from the XIX (OECD, 1988). Later on, Spain and France introdugeNT in
1977 and in 1982, respectively, although the latmuntry eliminated it for a short period
(1986-1987). In the meantime, Japan introduced afW& brief period (1950-1952) as well as
Ireland (1975 to 1977). In conclusion, apart frewfchanges, the WT had remained for a very

long period in some tax systems, while other coesitnad never considered suitable to adopt it.

What are the reasons to adopt a WT? The answet sasy, since several factors usually play a
role, not necessarily the same in all countriessidies, the reasons may differ over time.
However, based on the previous literature, an OE€drt on taxation on net wealth (OECD,
1988) suggests some reasons: the administrativeen@nce of taxing something which is
visible, particularly for the earliest WT when theilk of wealth consisted of immovable
property; the taxation of the additional ability iaim wealth confers on its possessor, so that
reinforces horizontal equity; and the reductionnefquality, especially in those countries where
the tax was later introduced. In conclusion, hathe OECD countries found enough reasons to
justify a WT.
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Nevertheless, the situation changes since the nmdties, when an increasing number of
countries started to eliminate the tax. Consequewe wonder what the reasons are behind the
recent elimination of the tax. However, again,sitnot easy to give a single reason to the
question, since several factors play a part, asglintly they are related to own political issues
of each country. Nonetheless, we find one mainareabe difficulty of taxing capital. “The tax
base associated with capital income and high-weialthviduals is becoming increasingly
geographically mobile” (Owens, 2006, p. 161). Tgkaway WT often seeks to give a better
treatment of capital so that makes tax systems roomepetitive. Therefore, if in the past a
reason to justify the tax was the administrativevemience of taxing something visible, today
the situation goes in the other way around. An irtgod part of wealth consists of high movable
property, not visible at all and therefore diffictd tax in a personal WT. The analysis of some

countries’ reforms demonstrates this situation.

In Austria the elimination of WT must be seen irbrmader context, the reform of capital
income taxation started in 1993. The reform intcatha final withholding tax on some capital
revenues, with the aim to improve the taxation @iromic activities and so the international
competitiveness within the single European markeénSer, 1996). The suppression of a
specific wealth tax in the Netherlands also toacplin a broader reform of the IT, which after
36 years of applying the same tax was changed @1.20he new Dutch IT offers a more
favorable treatment of capital income, which isidevby a reduced proportional rate, 30%,
considerably smaller than the rates on labor in¢dten Iceland the removal of the WT in
2005 is one of the measures of a wider tax refarimprove competitiveness of the tax system
and stimulate the economy. In Finland the final ldba of WT comes just after several
changes introduced in 2005 to improve the bettatinent of investment income (both in the
personal and corporate income taxes) and to réd{icéa threshold increase from 185,000 € to
250,000 € and tax rate fall from 0.9% to 0.8%)Luxembourg, the main objective of the bill
that eliminates WT is to make the tax regime whagiplies to Luxembourg residents more
attractive, and for that reason also introducesitahwiding tax in full discharge of tax on
savings income in the form of interest paym&his conclusion, an important aim to eliminate

WT is to “improve” capital taxation, that is, todwce it.

'® Income is divided in three independent boxes. Baonsists mainly of labor income items, although
also some kind of capital income, such as impuéed from owner-occupied dwellings, and it is taxed
progressive rates up to 52%.

7 As the 30% rate on capital income levies a presivmpeturn of 4% on the value of taxable assés, t
new IT equals an implicit WT with a nominal taxeatf 1.2% (Meussen, 2000). However, expressed as a
percentage of thactual return, the tax liability differs between assetspénding on the actual return
(Cnossen and Bovenberg, 2001).

8 The Act from 23 December 2005 introduces a withimg) tax of 10% on interest income of residents
in excess of € 250 per year.
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Nonetheless, the above mentioned OECD report atsotgpout two other reasons for the
introduction of the tax: the additional ability pay that wealth confers and the reduction of
inequality. But the international experiences ssg§®T also fails to achieve both objectives,
quite frequently as a consequence of inherent pnoblof the tax caused by assessment

difficulties and special concessions.

For instance, in Germany, the Constitutional Ca@tlared unconstitutional the WT in 1995,
because the law gave an unequal treatment to efifféypes of wealffl. Some assets and rights
were valued according to their market value, whilleers where assessed according to other
values well far away from the market price. Thedusaluation of real property dated from
1964, because since that year revaluations, sadal occur every six years, had not been
carried out. The Court declared the tax uncongtital and gave to the legislative power a
period to reform the tax. But, in addition, the dantroduced two limitations (Wendt, 1997).
On the one hand, the tax may not lead to a taxafidhe substance, that is, it may not cause a
reduction of the property itself. On the other hameperty that serves the personal needs and
sustenance of the taxpayer and his family had texmmpted. In 1997, once concluded the
period given by the Constitutional Court, as thdi&aent had not approved a new law, the WT

became inapplicable, disappearing from the Germasysterff.

In Iceland, two years before eliminating the W government reduced the tax rate from 1.2%
to 0.6% on both individuals and companies and ased the tax-free threshold by 20% to
counter the effects of the recent general revieveal property values, with the aim the revision
should not lead to an increase in net wealth tamat\t the same time it decided to do away
with the net wealth surtax on net wealth exceedingertain amount. On the other hand, the
Icelander tax was considered to be discriminatogtwben different assets (Herd and
Thorgeirsson, 2001). Bank deposits were exemphéoeixtent that they did not exceed the
indebtedness of an individual. Equities were taxed when hold by individuals, only up to the

par value of the shares. Companies were liableajotpe tax when the book value of their

equity exceeds the par value of their shares, angeaalth tax was paid on the market value of

the company exceeding its net worth.

In Finland, the tax generated incentives for tapayo inflate their liabilities and to invest in
low-taxed assets, particularly housing (Joumard Suagker, 2002). Some quoted shares were
valued at 70% of the market price. Furthermore kbaecounts and bonds, subject to the tax

withheld at source from interest, were exempt fk&fh. Therefore, neither all assets were liable

'¥ Decision from 22nd June 1995, 93/121.
%0|n 2002, ten Lander made a proposal for a new BT they failed in their purpose.
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to the tax nor all were equally assessed. Norway, till levies the tax, under-assesses houses
(around 25% of the market price) and shares (at 80%e company’s net tax value), and
financial assets accumulated in occupational penginds escape the faxAs a result, it
jeopardizes horizontal equity and provokes a paratat internationally immobile capital is
more lenient taxed than mobile capital (Van den idp@000). And a similar situation takes

place in Spain, as we will comment in the nextisecind will show in the empirical section.

To know more in deep the features of WT, Table @ushthe key parameters for the seven
OECD countries levied it in 2005. Only LuxembourgléSwitzerland tax both individuals and
companies, while the others only tax individualdl @ountries grant a general allowance,
although the amount can vary considerably amongtc@s. France has the greatest threshold,
in line with the purpose of only taxing big fortmeas the same name of the tax indicatapdt

sur les grandes fortungsOne the other hand, Finland, Luxemburg and Swédee a flat tax,
while the others apply a progressive schedulegarjcularly significant in France and Spain.
Top marginal rates offer big differences among ¢oes, being particularly great in Spain,
where it is five times bigger than in Luxembourgtbree times bigger than in Finldadin
Switzerland the tax is levied by cantons and mupaiities, but not by the federal governnfént
Cantons and municipalities regulateer alia deductions and tax rates; thereby WT has
important differences within the country. In Spaas, we will see in the next section, regions
(AC’s) can also regulate deductions and tax rakbpugh for the time being differences are

not significant.

The yield of the tax over total taxation is verylan all countries, but Luxembourg and
Switzerland, and it has remained low for the lastadles. The great bulk of revenues in
Luxembourg come from taxing industrial, commeraiadl financing corporations, while a small
part comes from individuals because the assesswiemistates is very advantageous for
taxpayer&’. However, the opposite happens in Switzerland,reviyéeld from companies only

account for one fourth of the WT revenues.

We can also observe countries offer especial ceiwes for certain assets, being especially

important those related to business assets andiniyggl. For example, business assets held by

%L For 2007, the Norwegian government has proposkiaincrease in the assessed values of real estate
properties recognizing the price growth on housinglifies the distortions characterizing the WT.

“2 precisely the two countries with the smallest tates, Luxembourg and Finland, do not already levy
the tax.

2 Since 1959 the federal government does not levy WT

4 projet de Loi concernant le budget des recettetestdepenses de I'E&006.

% Other assets, such as human capital or pensionsriffave never been taxed due to inevitable
administrative difficulties. See Sandford (1992).
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individuals can be exempt in France, Spain or Swede enjoy a 70% deduction in Finland.
Owner-occupied dwellings enjoy a 10,000 € dedudtiofinland, a 20% rebate in France or are

exempt in Spain, up to a maximum value of 150,253 €

Table 2. The WT in the OECD countries

) . . . ) Switzerland
Finland France Luxembourg Norway Spair? Sweden 5
Year 2005 2006 2005 2006 2006 2006 2006
o Individuals
o o Individuals o o o
Taxpayer Individuals Individuals . Individuals Individuals Individuals and
and companieg .
companies
2,010 + 2,010 it varies per
Threshold ($) 200,965 597,134 . 20,086 86,131 129,111
per child cantons
Minimum it varies per
. 0.8% 0.55% 0.5% 0.9% 0.2% 1.5%
marginal rate cantons
Top marginal it varies per
0.8% 1.8% 0.5% 1.1% 2.5% 1.5%
rate cantons
Number  of
1 6 1 2 8 1 -
brackets
% WT over 5.3% 4.7%
total taxation 0,2% 0,4% 1.2% ind. 1.3% 0,4% 0,4% 3.5% ind.
(2004) 4.1% cor. 1.2% cor.

* Finland and Luxembourg repealed WT in 2005, betsiill include them to analyze the key parameténecent
WT.

(1) WT is levied by the national government and tinicipalities. Tax rates include both nationadl anunicipal

WT.

(2) 2006 exchange rate: 1 $ = 6.407 NOK.

(3) AC’s can modify threshold and tax rates. Theimfation given refers to the basic state regulatsimce few
changes have been introduced.

(4) 2006 exchange rate: 1 $ = 7.368 SEK

(5) WT is levied by cantons and municipalities, bat the federal government. Those can set thrésiral tax rates,
with important disparities among them.

Source International Bureau of Fiscal Documentation, OBRE&¥enue Statistiand own calculations.

In conclusion, given the practical difficulties taxing capital, very few countries levy a WT.
Furthermore, the experience shows different assetsinequally treated, either because there
are explicit special treatments or because theadigpof assessment criteria. Hence, it seems
quite complicated countries can achieve any ofréd@sons given to justify WT. As Van den
Noord and Heady (2001, p. 35) affirm, “countriesngsthis tax could usefully reassess the
merits of continuing to apply”. We will preciselgytto study that for the Spanish case, whose

peculiarities we explain next.

10
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3. The Annual Net Wealth Tax in Spain

Spain introduced a WT in 1977, within a packageaiooverall tax reform that was carried out
with the arrival of democraéy It was first set out as axtraordinaryand transitory tax, but
after fifteen years both supposed features weirieialff taken awa§/ and nowadays the WT

still remains in the Spanish tax system.

The governmental reasons to justify the tax wea (iln it complements the personal income tax
(IT), since it levies an additional ability to pand relies more on the richest taxpayers; (i) it
promotes a more productivity use of capital; (ifihelps to control IT due to the provided
information; and (iv) it has a positive redistrimat effect. In 1991, when the Parliament
approved a new law reforming the tax, it made emfee to all these ends, but emphasizing the
more productivity use of richness and the achieveroéa better redistributiGhadditional to
the IT one. Nonetheless, the assessment criteriaseéts and rights fixed at the law and

subsequent legal modifications have made verycditfito achieve any of those aims.

Graph 1. Under-assessment of Real Estate Property
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Note: The series is calculated as the ration betweerage cadastral
value and average market price.

Source Ministry of Public Works and Cadastral Office, eeal
years. See more details in section 5.2.

%% Act 50/1977, 14 November.
" Act 19/1991, 6 June.
%8 For that reason the maximum marginal rate wasased.
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The sole criterion of assessment that would astutex the real ability to pay that wealth
confers is market price (MP). Further, it wouldpgran homogeneous treatment of all wealth
components. To know MP is easy and direct regardimgexample, equity shares traded in
organized markets or bank accounts. Nevertheleissquite difficult for many other assets. For
instance, to assess the value of real estatesyergphave to choose the greatest of the three
following values: cadastral value (CV), price ofgassition, or declared value in other taxes
checked by the tax administratfdnHowever, in practice, unless there has been antec
transmission, taxpayers report the CV, which isbielow MP. As Graph 1 shows for the 1987-
2001 period, average CV only stands for between 20% 30% of the average MP. As real
estate represents about 70% of average net weélthouseholds throughout the period
(according to National Accounts), the most impdrteemponent of wealth is clearly under-
assessed. Likewise, shares not traded in the sbacket are basically assessed according to
company's accountancy, therefore, taking into aotdstorical values rather than market
one$’. And the same happens with assets assigned teidndi businesses and professional
persons. In conclusion, most of the reported weiglthot assessed according to MP and the

differences between MP and the fiscal criterialbawery important.

On the other hand, the 1991 WT levied all net Wealtith a few minor exemptions (among
others, household furnishings or artists’ own wrBat in 1994 the government introduced the
exemption for business assets, with the aim of rfago entrepreneur investméht The
exemption is both for property and rights assigtedndividual businesses and professional
persons and for holdings in companies wheneveraicertonditions are fulfilledf. This
exemption, however, trades off with the above nogr@d main objective of the Spanish WT,

redistribution, as it is concentrated particulamyrichest taxpayers.

In 1993, the last year before the exemption, dffictatistics show that about top 1% of

taxpayers held 7% of all assets assigned to bussaeand almost 40% of all non-traded equity

% The cadastral value is assessed for the propextyThe declared value in other taxes checked @y th
tax administration only happens when there is @strassion eithemortis causaor inter vivos Therefore,
this last value can be considered as a checkeds#ému price, which in fact means the MP when the
estate is acquired.

%0 In fact, the law also foresees three possibleesmto take the greatest one: denomination of shae¢s
asset value per share or assessed value obtammdcpitalize at 20% the average benefits from the
three previous years.

3L Act 22/1993, 29 December, later developed by RbByairee 2481/1994, 23 December.

%2 The exemption for business activities appliesrapprty and rights assigned to individual busingsse
and professional persons whenever the taxpayeiesasut directly the activity and obtains from that
most of his taxable income. The exemption for haddiin companies, whether or not listed on orgahize
markets, applies whenever the taxable person otesst 15% (5% since 2003) of the company himself
or 20% along with his family; the companies coneerrare not operating under the tax transparency
rules, in other words, they really carry out anrexic activity; the taxpayer plays an active parttie
management of the company; and, finally he obtaiast of his taxable income from the company.

12
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shares. Furthermore, the exemption has become gntaa shelter, particularly for highest
wealth taxpayers, which can re-organize their vileald enjoy the exemption quite easily.
When that was first introduced in 1994, only 21%lgé# total individual business assets were
exempt. Since then, this percentage has steadifgased and is currently over 70%. Business
exemption accounted for 4% of tax base in 19942003 this percentage rose to 3294 op
10% of taxpayers accumulated 64% of all businessnetions in 200%. If redistribution is an
important goal of the WT, the exemption of businessets undermines this end, and also goes
against horizontal equity. In addition, tax savirmm the business related exemptions has been
reinforced since June 1996, with the introductidnaonew 95% deduction for business
transmission among close relatives in the ¥G3ubject to the exemption of business assets in
the WT®. Therefore, the business exemption has provokedosganization of business assets

to fulfill with the legal conditions.

The evolution of the reported business assetsatgexempt is shown in Graph 2. The gap
between the tax base (the wealth finally taxed) thwiedmodified base (that including reported
business exempt) for top 1% of adult populationdt®aince 1994. It appears quite clear that

tax planning has become very common in the SpaiiHor the top percentile.

A few years after the business exemption, in 2888 government introduced another one: the
exemption of owner-occupied dwellifgsThis new exemption has had an important effect on
the total number of WT taxpayers, with an almo$¥all, and on the tax yield, that went down
8%. In Spain, where official statistics show mdnart 80% of people live in owner dwellings,

which in addition as we said before are under-agskghe new exemption sets many former

% This information is based on reported data, bexaaspayers still have to declare exempt business
assets. However, there is often a common belig¢fdbme taxpayers do not declare them, since they do
not pay anything, and therefore they do not botk@r Or alternatively, they declare the exempt asset
shares but assessed according to false valuesskely compared to the real ones, since regarthess
declared value they pay nothing. Although it iffidiflt to demonstrate this suspicious, for instaribe
comparison between the evolution of the numbeaxpayers reporting business income in the IT aad th
number of taxpayers reporting business assetseiftii shows an opposite trend. Thus, from 1994 to
2004, the number of IT taxpayers reporting busimessme has increased 11%, while the number of WT
taxpayers reporting business assets has gone dé%mn Gonsequently, the weight of business related
exemptions over tax base would probably be muchtgrat the present moment.

* In official statistics, taxpayers are always aggted according to tax base, which do not include
exemptions. Therefore, it is difficult to know theal distribution of business exemptions along Irea
wealth (that is, before exemptions). Tax basedsstile proxy we can employ.

% The Spanish Inheritance Tax is highly progressiita nominal marginal tax rates up to 34%, but they
can be higher since a multiplicative coefficierattharies 1 and 2.4 is applied depending on thel lefs
wealth held by the heir before the transmission thedrelationship with the deceased. Thereforepities

in only very few cases, marginal rate can reach%1.

% Royal Decree-Law 7/1996, 7 June.

3" The official justification was to conclude the iopement in the taxation of owner-occupied dweling
started in the 1999 IT reform, when the taxationttsd imputed rent was removed (Act 6/2000, 13
December).
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taxpayers below the threshold, hence, out of theRarthermore, it introduces more inequality

between assets and more distortions in the allmtati savings.

Graph 2. The Evolution of Business Exemption for Tp 1%
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exemptions. Top 1% of adult population accordingetined-lower bound (See

section 4). Real estate assessed on fiscal criterion

A final issue to point out is the role of WT as & tax administration is concerned, particularly
regarding the control of IT. When WT was introductige tax was administered by the central
government, also engaged in the administration ©f ahd other taxes. However, the
development of a financing system for the then queaited AC’s provoked that the yield was
later given to them, along with the power to adstiri and collect the tax. This has been
criticized by undermining the function of the tax a means of control (De Pablos, 2006;
Esteller, 2004; Pedrés, 1981), given the diffi@dtiof collaboration among national tax

administration and regional tax administratins

¥ Since 1997 AC’s also have some legislative poestiended in 2002, thereby they can regulate without
any limitation important tax parameters: threshafik rates and tax credits. Nonetheless, they ¢anno
modify other issues, as the assessment rules axmptions. For the time being, Spanish AC’s have
been quite passive and they have only introduceddid minor changes, with the only exception is
Cantabria, a northern region, that in 2006 incréasensiderably the threshold, from 108,182.18 € to
150,000 €, and the top marginal rate from 2.5%%0 Blonetheless, AC’s have been very active in other
taxes on wealth, such as IGT, where a clear cothgetiace among Spanish AC’s seems to have started,
similar to what happened in the eighties in Augrahd Canada (Duran and Esteller, 2006).
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To sum up, from this descriptive analysis it does seem Spanish WT fulfils any of the aims
that justified its introduction. Both central aregjional governments do not currently pay much
attention to the tax and even lobbies do not cnee they already obtained what they wished.
In section 5, we will study empirically the SpanWh, analyzing how exemptions, assessment
criteria and under-compliance appear to underntieeWT goals. With that aim, we calculate
declared values by top 1%, which requires carrgingan interpolation from the tax statistics.

This will also permit us to describe the evolutadrwealth concentration in Spain.

4. Wealth Concentration from Fiscal Data

In this section we first explain the interpolatiorethodology. Next we analyse in detail the

evolution of wealth concentration from WT data.

4.1 Methodological issues

We focus our analysis on top 1% of richest adufiypation. There is a widespread assumption
rich taxpayers are more responsive to tax charul,because their marginal rates are higher
and because they have more opportunities for adietieir behavior (sees.g, Moffitt and
Wilhelm, 2000). Furthermore, since its adoption Bganish WT has only levied a small
percentage of adult population, between 2% and 4%,the threshold, following the
progressivity aim, seeks to concentrate on wealthielividuals. Likewise, by considering all
population instead of taxpayers, our target groemmains more stable and the number of

members is less sensitive to legal modificationshsas new exemptions or threshdids

In absence of micro-data, we have had to work wagfregate data. As usual for this kind of
information, in the statistics taxpayers are gattiénto several brackets according to their level
of tax base, regardless of the number of peopleinvéach interval. Therefore, it is necessary to
interpolate to know the wealth for specific perdest(top 10%, top 1%, etcetera). The most
common method employed in the literature, and hisélvaredo and Saez (2006) in a recent
work for Spain, is “Pareto interpolation” (from nawa, P1f°, which is based on the assumption

that the distribution of wealth at the top is Paretform. However, Atkinson (2004) argues that

% For instance, the total number of taxpayers overyear before fell about 15% in 1988, in 1992 iand
2000 due to different legal modifications (indivadutax unit, new act and housing exemption,
respectively).

40 Among many others, see Feenberg and Poterba @24R0) and Piketty (2001 & 2003). Atkinson
(2004) explains this follows a tradition since ad®a interpolation was already used in a 1906 repr
the House of Commons Committee on Income Tax.
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“the potential error in making such interpolatioepends on the width of the ranges” (p. 13).
This is an especially important issue for the Sglaruase because the number and width of
intervals in the data are not the same along theiest period (1983-2001), and changes are
quite important. Hence, we use an alternative nutlogy proposed by the very Atkinson
(2004), which does not depend on the assumptigheoflistribution is Pareto in form, but on
assuming a non-increasing density for the uppeckata (Gastwirth, 1972). This methodology
is illustrated in Graph 3.

Graph 3. Methodology of interpolation: Lower and Upper Bounds
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On the one hand, the gross lower bound (G-LB) ssepohat within that ranged.,, Wi.;-W;)

all the mass of population is concentrated at terame of the range (Mé.g. Hence, this
bound implies maximum equality regarding the disttion of wealth within that interval (see
Cowell, 2000). On the other hand, the gross uppand (G-UB) implies maximum inequality
within the interval, and it is calculated assumihgt within that range a certain percentage of
taxpayers is concentrated at the minimum amounteafith of the interval (\W while the rest is
concentrated at the maximum (" In Table 3, we can see that differences betwherG-

LB and the G-UB for top 1% are not very importartie greatest differences are concentrated
in the 1988-98 period (up to 10.5% and 5.9% onay&), when the tax statistics only offer 10
intervals. Hence, during that period, the resuftshe interpolation are less precise. For that
reason, when possible we also calculate a refioeerl bound (R-LB) and a refined upper
bound (R-UB).

“! The percentage of taxpayers in each extreme oihteeval has to be calculated in order to guamnte
that the resulting average coincides with the rea¢. For example, the percentage of taxpayers
concentrated at the minimum value of the interygl i6 (Wii1—Wayeragd/ (Wisa—W;). The percentage of
taxpayers at the other extreme is simply 1:[{AWayeragd/ (Wis1—Wi)].
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Table 3. Top 1% Average Wealth: Gross and Refined awer and Upper Bounds

G-LB R-LB G-UB R-UB
1983 572,823 572,823 574,708 574,708
1984 543,704 543,704 547,598 547,598
1985 553,905 553,905 556,896 556,896
1986 599,036 599,036 606,168 606,168
1987 636,798 636,798 639,262 639,262
1988 646,323 651,095 651,414 651,414
1989 661,426 679,136 685,565 684,884
1990 650,298 674,525 692,165 690,169
1991 651,544 678,203 709,156 698,508
1992 623,067 649,573 687,874 670,580
1993 655,427 680,857 724,403 701,726
1994 642,367 668,798 702,362 684,983
1995 650,469 674,790 698,667 687,528
1996 700,582 720,801 734,537 729,045
1997 785,473 797,577 801,910 800,628
1998 863,876 868,562 869,260 869,118
1999 938,538 938,538 942,932 942,932
2000 982,447 982,447 980,742 980,742
2001 1,013,951 1,013,951 1,014,011 1,014,01

1

Note: Expressed in 2002 Euros. The data is obtained flisoal data. Includes

reported wealth (and so it is estimated accordintne fiscal criteria of assessment)

and from 1994 onwards business assets reporteexkutpt. In 2000 and 2001 also

includes the assessed value of owner-occupied mg@puekemption using our

empirical estimates as no fiscal data are availabtmrding this exemption (see

section 5.3.1; the value of the estimated exempdigmends on the use of the MP as

assessment criterion, here we have supposed tbenpage use is equal to 10%).

The calculus of the refined bounds is based onn&tki (2004), who supposes non-increasing

density at the top of the whole distribution of gayers (Gastwirth, 1972). The procedure to

obtain these refined bounds is also shown on GBapin order to obtain the lower bound,

instead of assuming that the whole mass of taxpagez concentrated right at the mean,

Atkinson assumes that they tend to concentratendrituln particular, they concentrate within a

range located a certain distance left to the aee(agtil W) and the same distance to the right

(until Q). Around those values (Wi — Q), densityirearly decreasing, and from Q onwards the

density is zero. Similar to the calculus of the 8;Un order to obtain the corresponding
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refined, Atkinson assumes that taxpayers concenaia¥y and at W.,;. Thus, in contrast to the
lower bound, there must be taxpayers in both exsenThen, given the restriction of
maintaining the average of wealth at its real valuehich is also binding for the calculus of the
R-LB, we obtain point P. This means that the peamgm of taxpayers at the bottom of the
interval is given by (H- P). From then on, the density is decreasingptiint W.,. This
(refined) methodology certainly offers a more psecinterpolation, as shown in Table 3, and

now the greatest differences are up to about 3% &% on average.

By applying this alternative methodology of intelgd@mn our results can be compared with
those obtained by Alvaredo and Saez (2006) usiadfi. Graph 4 shows the evolution of the
reported average wealth for top 1% according todifierent methods of interpolatith In
spite of being difference in absolute terms, we @aserve all assessed values evolve in a quite
similar way. Both refined bounds are always vemyilsir and they give a higher amount of
wealth compared to Pl. The highest differences fallkee when the number of brackets is
smallest (10 brackets), which seems to confirm Ag&n’s words that the potential error in
interpolation depends on the width of the rarfesrom now, in order to perform an analysis of
the evolution of wealth concentration, we will uge interpolated values using Atkinson’s
proposed methodology. The differences between Rahd R-UB values are on average about
one percent, therefore fairly small. For that r@ada order to avoid an excess of data we

mainly concentrate on R-LB values, which are sligbtoser to the Pl values.

42 Before making the comparison, we have to take amoount that Alvaredo and Saez (2006) rectify
upwards the declared value of real estate in otderconsider the MP. Consequently, we have
reconstructed their interpolated values assessiageastate property according to the CV. We sifgere
thank Alvaredo and Saez for making us available aheual coefficients they use to rectify the CV.
However, those values might be slightly upward éiassince they suppose that all reported realeestat
property is assessed according to the CV.

“3 The definition of wealth includes all reported decand rights, including declared business related
exempts and owner-occupied-dwelling exemption. &lage not data in the fiscal statistics about [Hss
exemption, but we use our assessed values estimnateel model explained in section 5.3.1.

“ The top difference is 67,523 € in 1991 between RRand PI, but in relative terms differences are
always well below 10%. In fact, differences in 20@8d 2001 are greater, but they might be due the
different procedure to estimate the value of owsmmupied-dwelling exemption. In our case, we
followed the methodology explained in section 5(kde also previous footnote).
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Graph 4. A Comparison of Interpolation Methodologies for Top 1%
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Source: Alvaredo and Saez (2006) and own calculations risée of Table 3)

4.2 Analysis of Wealth Concentration in Spain

One of the arguments to justify WT is its role edistributing wealth, so the rationale for
maintaining this tax might crucially depend on howquality evolves. However, in Spain,
there are not studies about wealth concentratientdwa historic lack of proper d&taFor that
reason, data from WT could be useful to know tiwell@and evolution of wealth concentration
during the application of the tax. The lack of pgpgdata to analyze concentration is common in
many countries. A literature originated in Kuzngf953) proposes to estimate income
distribution using fiscal data (see Atkinson andeRy, forthcoming). This methodology
consists of employing income data from tax retumsompute the level of upper incomes and
national accounts to compute the total income demaior. Hence, by considering all
population and all income one can deduce from tta the share of top income recipients in

total income. A similar process permits to estimthtedistribution of wealth.

4> Recently, starting in 2002, the Bank of Spain amted a household wealth survey, similar to the
Survey of Consumer FinancéSCF) of the Board of Governors of the Federal Res&ystem in the
United States. This survey is supposed to be cdadugeriodically, but for the time being it is only
available for year 2002. See Bover (2004) and Betat. (2005).

46 Atkinson and Piketty (forthcoming) have recenttited a collective volume with results of income
distribution for Australia, Canada, France, Germdrgland, Netherlands, Switzerland, United Kingdom
and United States. Most of studies follow Kuznetgthodology.

19



XREAP2007-03

Indeed, wealth tax data can also provide useformétion to analyze the distribution of wealth,
particularly on the upper tail of the distributioms different studies for the Nordic countries
shown (Spant, 1987; Tuomala and Vilmunen, 1988s§unet al, 2006). Following all this
literature, Alvaredo and Saez (2006) have recedtyimated income and wealth concentration
for the Spanish case. Regarding the numerator aftveoncentrationi.e., wealth for a top
percentile) they interpolate fiscal data using ®me already know, while in the denominator
(i.e., total wealth from National Accounts) they caldal@otal net wealth, that is real estate,
fixed claim assets, stock and other assets minutgage debt and other debts. In this paper, we
will basically perform the same kind of analysisngsas numerator the interpolated values
obtained from Atkinson’s proposed methodology déipolation, and taking advantage of the
data presented by Alvaredo and Saez (2006, TablgpA27) to calculate the denominator of

total wealth.

However, the use of tax data for distribution asmlys not without criticisms. Atkinson (2004)
points out four potential serious problems: taxséma tax avoidance, legal definitions not
suitable to study distribution and no contextuahda help to understand the determinants of
the distribution. Likewise, tax data only providengparable information along time as long as
the pattern of tax evasion for richest groups ap&gers remains equal along time. Further,
legal changes, such us the change of tax uniintheduction of new exemptions or the rise in
the threshold required to declare, may cause additi troubles. In fact, those later
circumstances occur in Spain, and so we will tryaice them into account in the analysis of

wealth concentratidh

Nonetheless, at the same time tax data have gaitleir favor, as the very Atkinson affirms.
Alternative sources also suffer problems: non-répgror under-reporting by respondents or
failure to correctly tailor questions particulaifythe employed survey is conducted for other
purposes. And, which is particularly important hetSpanish case, tax data are especially
relevant when no other sources exist that spangalione (see fn. 45). In conclusion, it is
interesting to analyze the evolution of wealthrilisttion but being cautious about the possible

conclusions.

" Fiscal data excludes two regions, Navarre and Ba&puntry, because due to a particular financing
system, they have their own WT. Therefore, theymisidoes not include both regions, which accoont f
6.3% of the Spanish adult population.
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Graph 5. A comparison of assessment criteria: Top% Total Wealth Share

according to Fiscal Criteriavs. Market Price (1983-2001)
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Note: One Refined-Lower Bound (R-LB MP) is calculated takihg
MP to assess real estate properties, while ther diRe.B FC) is
calculated taking the fiscal criterion to assess estates, that is, mainly
CV. The impact of the owner-occupied-dwelling exeiopts assessed
according to the model explained in section 5.hd shown in section
5.3.1, but only for R-LB MP. We use the Alvaredo aSdez

coefficients to estimate MP (see fn. 42).

The average wealth for top 1% of adult populatises in real terms during the period (see
Graph 4). Wealth reported in tax returns is assesseording to fiscal criteria, which is
especially relevant for real estate property, natieder-assessed as we said in the previous
section. This would provide an untrue image of Weslth distribution, further because the
denominator, total wealth, is based on nationabawets, that is, in MP values. Therefore, to
know the real weight of wealth held by top 1% ofpplation over total wealth requires
converting real estate values in fiPin Graph 5, we show the top 1% share over allltvea
according to both fiscal criteria (FC) and MP. ladethe fiscal criteria would grant a false
image of wealth distribution. The disparity refanainly to the absolute value of the series, but
also to their evolution, as the ratio CV/MP var@sng time, as pointed out in Graph 1. The
introduction of the owner-occupied-housing exemptéince 2000 makes this disparity larger.
The average difference is almost 8 percentage owith a minimum value in 1998, 6.55

points, and a maximum at 9.84 points in 2001.

“8 Recall business assets and shares not traded sBtabk market are not reported according to M®, bu
we do not have enough information to convert thameial prices. However, they account for a much
smaller share of wealth.
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In Graph 6 we compare our series with those obdiainyeAlvaredo and Saez (2006). Although
our estimations are slightly higher, on averageuagloone percentage point, the two series
evolve in a quite similar way, except since theaduction of the housing exemption. Due to
the absence of fiscal data, we have estimateailtg\according to the procedure established in
section 5.3.1. General speaking it appears wealticentration goes down between 1983 and
2001. However, before making that assertion, wet mmssider an important legal modification

which could alter this initial impression.

The tax unit changes since 1988 when the compujsortaxation for marriages was replaced
by an exclusively individual system. Consequentlgalth held by marriages was split into two
tax units, one for each spo(isenhich logically reduces the concentration of wreah 1988
compared to the previous years. Recall top 1% iglemaf adult population, which only
coincides with the number of taxpayers since 1988 before that date means including more
persons, since in joint tax units there are twes@as. Obviously, the concentration of reported
wealth must be greater, as more person’s wealthcisded, than when the top 1% is only
formed by individual tax units. This legal change the tax unit does not appear to be
considered by Alvaredo and Saez (2006), but it seembe relevant because, as Graph 6
illustrates, there is an important fall on the wieahare held by top 1% in 1988, in fact the most
important annual fall of the peritd Therefore, in order to obtain a correct conclosibout the
evolution of wealth concentration, we should sthg analysis since 1988 Before, between
1983 and 1987, our results suggest there is anfétle concentration level, while Alvaredo and

Saez’ results indicate concentration remains cgiéble.

9 How wealth is distributed between spouses dependbe marriage settlements, but the most common
settlement in Spain establishes an equal distdhwdf wealth obtained during the marriage.

* The change in tax unit derives from a Constitwlo€ourt sentence declaring unconstitutional
compulsory joint taxation for marriages in the immtax. Consequently, the government also changed
the tax unit of WT, which then on is only individuahat could have provoked a rise in the number of
taxpayers, but the government decided at the sane dn outstanding increase in the threshold. The
overall effect was as 15% fall in the number opayers.

*1 An alternative would be to convert tax units ingums, but the lack of proper information in Spiin
find a liable value of conversion for top taxpayerakes us to give up this possibility.
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Graph 6. A Comparison with Alvaredo & Saez (2006):
Evolution of Top 1% Total Wealth Share (1983-2001)
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Source Alvaredo and Saez (2006) and own calculations.

Note: The values of the impact of the owner-occupiecling exemption
are assessed according to the model explainectiibsé.1.1 and shown in
section 5.3.1. We use two alternative degrees ititatton of “MP” as
criterion of assessment of housing: 50% (R-LB marg 40% (R-LB min).

We use the Alvaredo and Saez coefficients to et of real estates.

From 1988 to 2001, we can identify four differenbgeriods: 1988-1992, the top 1%'s share
goes down; 1992-1995, it remains rather stable;54%¥®7, it rises; and from 1997, the
evolution of the two series is diverse becauseenthié share for the Pl stays stable, our results
indicate a clear increase in the concentration edlth, especially since 2000. Therefore, both
series show a fairly similar evolution, except orlee owner-occupied-housing exemption is
introduced. Again, a fiscal change alters the estioh shares and the possible conclusions.
Alvaredo and Saez results illustrate top 1%'’s sluhrerealth remains stable during the 1988-
2001 period. On the contrary, our results point @uise in the level of wealth concentration
(see fn. 44).
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Table 4. % Composition of Wealth for Top 1%

Year Housing Equity Other assets Total
Shares

1983 65.87 11.16 22.98 100.01
1984 67.19 11.10 21.71 100.00
1985 66.66 11.76 21.58 100.00
1986 65.04 13.65 21.31 100.00
1987 63.46 14.95 21.59 100.00
1988 62.04 17.09 20.87 100.00
1989 63.89 16.54 19.57 100.00
1990 65.28 14.62 20.11 100.00
1991 67.52 15.40 17.08 100.00
1992 64.17 17.44 18.40 100.00
1993 62.35 20.26 17.39 100.00
1994 61.90 20.98 17.12 100.00
1995 60.66 21.85 17.49 100.00
1996 59.47 24.64 15.89 100.00
1997 56.27 29.66 14.07 100.00
1998 5451 32.34 13.15 100.00
1999 55.41 31.05 13.55 100.01
2000 55.83 29.77 14.40 100.00
2001 58.37 27.45 14.18 100.00

Source Alvaredo and Saez (2006).
Note: Composition based on fiscal data. Housing netettsl and assessed according to
MP using transformation coefficients provided bya&dedo and Saez.

To be able to go further in this analysis, we apeng now to concentrate on the particular
evolution of the two main assets in the compositbrwealth, real estates and shares, which
represent the greatest part of all wealth (TableDdy purpose is to know how their evolutions

influence on the overall share of top 1%.

The weight of housing and equity shares over alllievaries along time for top 1% (Table 4).
To know if each one follows the same evolution tfeds, we have decomposed the annual
variation in the general wealth share into sepgratés for the Refined-Lower Bound (Table 5).
Thus, we isolate the effect according to the typasset that causes the change: housing and
equity shares, while the rest is assigned to theam@ng assets. The evolution is also shown
graphically (Graph 7) for the R-LB.

24



XREAP2007-03

Table 5. Annual Variation in the Wealth Share of Te 1%

84-83 [85-84 [86-85 |87-86 [88-87 [88-88 [90-89 [91-90 [92-91 [93-92 [94-93 [95-94 [96-95 [97-96 [98-97 [99-98 (0C-99 01-00

01-88

All

wealth

-0.93/0.18 | 0.49 | -1.22| -1.50 -0.28 -0.04 -0.64 -0.23 0.4#6.34 |-0.54| 0.68| 0.60| -0.08 0.4y 134 O.

)3.43

Housing |-0.35 | 0.01 [-0.02 |-1.10 |-1.21 |0.16 |0.23 |-0.03 |-0.73 [-0.03 |-0.29 |-0.54 | 0.21 [-0.22 |-0.36 |0.42 | 0.83 [0.52

0.16

Equit
qh Y -0.12 | 0.15 [0.45 |0.09 [0.17 |-0.15 [-0.35 |0.04 (0.31 |0.57 |0.06 |0.03 | 0.63 |1.05 |0.46 |-0.08 | 0.17 |-0.45
shares

2.28

Other [-0.47 | 0.01 | 0.05| -0.23] -0.4% -0.2p 0.09 -0.65 0.10.09 |-0.11| -0.03| -0.1§ -0.23 -0.18 0.13 0.35 -0}es.02

Graph 7. Evolution of Top 1% Shares on All Wealth Housing and Equity Shares
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Before changing the tax unit in 1988, the top 1%rshin housing falls more than one
percentage point, which is partly compensated ligh& increase in the concentration of equity

shares. Once individual tax unit is introduced, dilog concentration shows a reducing trend,

partly compensated by a growth in the concentratiomquity shares. Therefore, each asset has

an opposite effect. However, the process for hauspturned the last year of the period, when

there is a rise in concentration and, consequethityfinal level of all concentration is slightly

greater than at the beginning. Regarding concémtralf equity shares, there is a quite steady

increase throughout the period until 2000, whertstamore stable evolution.

In conclusion, between 1988 and 2001 the overedlllef concentration remains very stable for

housing but rises for equity shares. Generally ldpgahousing evolution reduces concentration

while equity shares increases it. However, thisrse® change for the last years of the period,

when housing prices are booming and starts andsittg concentration process. And at the
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same time, the concentration of equity shares msmabre stable, and so does not contribute to
increase wealth inequality in contrast with thevpyes years. In fact, housing and equity shares
concentration very often varies in opposite waysady cells of Table 5 mean housing and
equity variations have opposite signs, that is,iwmbiee goes up the other goes down. The stock
market booming period starting in 1996 provokesnanease in the concentration level, but the
evolution of housing share partly offset that effde subsequent fall of stock market reduces

concentration, but this change is again partlyedffy the increasing share in housing.

Nevertheless, fiscal data may give a misunderstgngicture of the evolution in wealth

concentration if tax evasion does not remain staldaeg time, as we mentioned before when
pointing out the criticisms of using fiscal data.the model explained in the next section, we
estimate the possible impact of tax fraud as fah@ssing and equity shares in organized
markets are concerned. In particular, as indicétedection 5.4, the gap between declared
housing values and the real ones, regardless théngxevel of under-assessment due to fiscal
criteria, is quite high and increasing along tiraspecially when housing prices are booming.
For that reason, we calculate the top 1%'s shdiagathe results obtained in the empirical

model, that for housing includes the level of uraesessment, the owner-occupied-dwelling
exemption and the level of tax fraud. The resulis shown in Graph 8 and also suggest
concentration increases between 1988 and 2001.impeact of the housing exemption is

probably under-assessed, as we will explain instetion 5.3.1, but regardless this issue, the

results suggest again an increase in the shareaitiwheld by top 1% of adult population.

The share of top 1% (Graph 8) varies between ammum value of 17.80% (1995) up to close
to 20% from 2000, being on average 18.84%. Thigamee value is two percentage points
greater than the one calculated by Alvaredo and,SE®77%. Compared to other countries
(Table 6), the level of wealth concentration in iBpdoes not seem to be high, although
differences in the unit of analysis or in the emyplb data may difficult comparisons among
countries. For similar periods, the concentration of wealto rises in Italy, Switzerland and

the United Kingdom, while it goes down in the Uditgtates.

°2 See Davieset al (2006) for a wider comparison of wealth distribat within countries and the
methodology difficulties.
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Graph 8. Tax Incompliance: Declared vs. Real WealthTop 1% Share (1988-2001)
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Note: Real wealth is calculated adding to declared \weadtal estate
properties at MP and tax incompliance, accordingsdéotion 5.4. The

owner-occupied-dwelling exemption is consideretidth series.

Table 6. Wealth Concentration for Other Countries.Top 1%

Country Period Unit Average Minimum Maximum
France 1994 Adult 21.30% - -
0, 0,
Italy 1989-2000 Household 11.55% 9% 13.80%
in 1991 in 2000
0, 0,
Spain 1983-2001 Adult 18.84% 17.80% 19.90%
in 1995 in 2000
. . 33.04% 34.80%
Switzerland ~ 1981-1997 Family 33.80% ° °
in 1981 in 1997
0 0
UK 1988-2001 Adult 19.64% 17% 23%
in 1988 in 2000
20.79% 21.96%
us 1988-2000 Adult 21.43% ’ ’
in 2000 in 1989

Source Piketty et al. (2006), for France; Brandolirgt al. (2004), for Italy; Dellet al. (2005), for
Switzerland; Revenue & Customs (2006) for the UK; &ajk and Saez (2004), for the US. For

Spain, the values are assessed according to natiketand rectified by tax incompliance for real

estate property.
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5. Empirical analysis

In this section, we will first establish the empai framework we will use to assess the
effectiveness of WT in taxing real tax capacityxtjeve will carry out the empirical analysis.
We will do it for the two most important assetsadxn the Spanish WT, housing and equity

shares, and for top 1% of adult population.

5.1.Empirical framework

We assume the following simple functional form etthred values at WT for any asset:

pPal =(pf x gt ) [1]

where pis the price of the asset, and the physical quantity of the assee( number of
houses or number of equity shares), whife is a parameter to be empirically estimated.

SubscriptsD and R stand for declared and real variables, respegtiwehile t indicates the

moment of time. Thus, we suppose that declarecesabeep a certain relationship with the real
ones, both regarding the price and the quantitis iBithe justification of the above expression.
Obviously, the declared values could be randomliyseh or could remain at the same level
independently of the real ones. That is why, thevabexpression is not an identity and should

be transformed in the following way:

B
ptD th = (ptR X qtR) x e x et [2]

whereK is a constant term, while,is a random error with the usual properties. Ineord

empirically estimate expression [2], we linearizgaking (natural) logs:

log(pPaP )= B, log pf + B, loggR +K +u, [3]

The parameterg?, and 3, can be directly interpreted as elasticities, thats the percentage

change in the declared value of an asset whenedk grice or its quantity varies in 1%,
respectively. As long agfis a perfect indicator of the real price of theedsthe maximum

(minimum) value of 5, should be equal to one (zero). In particular, faien value oK, if

B, =1(B,=0), we should conclude that the level of tax comp& is 100% (09>’

%3 Later on, we will call the level of tax complianobtained giverk and per dwelling amarginal tax
compliance.
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However, given that we do not have micro-data,dmly aggregate data, we will only be able to
employ imperfect indicators of the real pricég.( basically, average values) of the declared
assets in the WT by top P8 This limitation makes it necessary to re-intethe coefficient

[ in expression [2]. That is why, we have introduge§B] a different 8 for p® and forg®. If
the proxy we use for the price of the asset wroeglymates its real valugd, will include both

the degree of tax compliancé] (0<68<1), but also the very degree of under or over

assessment of the most appropriate price for topd %@ =0):

2207 =70 x gt xe xet 21

Thus, even if there is full tax compliancé £ 1), the estimated elasticity with respect to the
indicator of the price of the asset might be Iessré) than 1 as long as our price indicator over-
values (under-values) the real price of the asisat,is,d<1(J>1). As we will explain later,

by means of our empirical analysis, we will trydisentangle both effects as far as housing is

concerned.

According to what we commented in section 3, tharggh AC’s administer this tax since the
beginning of the eighties. Until 1987, the equdimagrant system generated an implicit 1200%
“tax on tax revenue”, since any increase in thewrhof tax collected by the AC’s supposed a
decrease in the amount of unconditional grant veckfrom the central government. Thus, we

would expect that the parametér in expression [2'] (and so off in expression [3]) were

lower for the 1983-1986 period due to theriori (very) low incentive of AC's to collect tax
revenue, including that yielding by the WTWe will try to take this into account in the
empirical analysi. In principle, this reasoning applies both to hiogsind to equity shares.

Finally, we will try to control fors* by means of proxies of the propensity to accureubsch

type of asset (including the variable income asepahdent variable), of the cost of debt

(interest rate), or of the financial profitabilif alternative asset®.g, long interest rate).

> This empirical framework does not permit us toedethe non-compliance due to “ghosts”, that is, to
nonfilers (seee.g, Erard and Ho, 2001).

*® For instance, on the one hand, given the suppbstr financial information at hands of rich peopl
and their better processing (Peress, 2003), wedvexpect that their financial portfolio generateturns
over an average stock index. Similarly, on the oband, regarding real estate, it is reasonabdeippose
that their housing prices are well above averadeega since most of them probably live in exclusive
areas. On the whole, in both cases the use of gegmaces for the assets of top 1% can only berdegh
as a proxy of their real prices.

* This hypothesis is similar to the one tested amgigcally confirmed by Barettet al. (2002) for the
case of the Germarénder.

" Recall from section 4.2, that by 1988, the datghinalso be affected by the change of the tax This
latter fact makes that before 1988 the data is usvaiased, while the “tax on tax revenue” poinisia

the opposite direction. In the empirical sectidnyill not be possible to disentangle both effeetsd so
we will estimate aeteffect.
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However, given the impreciseness of the estimaﬁbﬁ‘, these variables will have to be

considered just as controls, while the main conehssof our empirical analysis will be derived

from the estimates @f*.

We will apply this empirical framework to two assehousing (only urban dwellings) and
equity shares, which prices are more easily aviailabhd in any case their price indicators can
be considered as most reliable. On average theseassets account for about 60% of total
wealth declared by top 1% Hence, we expect the conclusions obtained fraeir nalysis to
be rather descriptive of the performance of theltivgax in taxing real tax capacity. In the next

two sections, we explain the specificities of eanh of those assets.
5.1.1. Housing

In the case of housing, the variapfein expression [2] is not only conditioned by thegdee of
under or over assessment, but also by the fisée$ reoncerning the appropriate price to be
assigned to each dwelling in the WT return (se¢éi@e®8). Although most of the times the CV
is the price used to assess the monetary valualakling, we already know that according to
the fiscal law the price of acquisitiong, anold “MP”) has to (or should) be used when it is
above the CV (see also fn. 29). That is, at any moment of tithe, (real) price of each

dwelling in fiscal terms is the following:
pt=MPIC [4]

where a is the degree of utilization of the “MP” in order &ssess dwellings, according to the
fiscal legislatiofi®, andMP is the market price. It is well known that the @hds to under-

assess the MP, 6~ =179 x MP? , such thab<d <1 andW is a constant (see next fn. 61).
This constant will be very useful in the exploitatiof the results of the empirical analysis.

Taking all this into account, expression [4] carrderitten as follows:

pR — Mpa[W(l—J)MPJ]H’ = MpaHot-a)p (1=0)1-a) [4]

*% These percentages are calculated according tdeitiared values, while in Table 4 recall the dedar
value of housing was rectified in order to re-asseaccording to market price.

*¥ The taxpayer might declare according to @éeven if theMP is higher. Thus, the parameterwhich
is defined next, might also be implicitly affectied the degree of tax compliance.

% Note that from expression [4], it is not possitdénfer directly the percentage in the fiscal o§®ne
or another price indicator, sing® is expressed as a geometric meamMéf and CV. That percentage

should be calculated employing the following forr:nude/pR = (CV/MP)"’ .This applies to all the rest
of interpretations of the coefficients we will use.
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Similarly, if we substitute bV instead of byMP, expression [4] now becomes:

L L i)

1 o179
»" {CVJW g } cV'tt=cre w9 [47]

We will take for granted this relationship betweba CV and theMP. Then, in order to avoid
problems of colinearity between these two varigbles will employ each price indicator in a
different regression, keeping constant the reshefparameters of the modeig( the proxies
of o). Therefore, when we employ th@V as the real price indicator, we will obtain the

following elasticity (from the estimation of expsésn [11], that we will later explain):
. 2 a
Epar = B = H[E +(1- a)} (5]

where we have assumed that the degree of tax cameplig, is independent of the assessment
criterion; while, in contrast, when we use the MP,

A

gp'),MP

= IBAIP = H[a +(1- 0)5] (6]

Thus, these two estimates permit us to obtain ama® ofd, since combining both

expressions, we have thaE @61. Givend, we cannot estimate point valuesé&@fand ofa ,
CcVv

but a range for each one of them compatible ﬁi}pand With,é’CV. For instance, from

expression [5], we have

o R
a+5(1—a)'8‘ ]

Hence, the estimated elasticity of the declaredievaif an asset with respect to any price

1 According to the previously established relatiopshl” = ' x MP°, we can calculate the
percentage of under-assessment expressed in lerezs, (CV/MP) = (MP/LV)"‘1 , Which is not constant

but evolves according t&lP. Thus, given the estimate &f we have to calculafté/ for each year. To do
so, we just wuse the following equality that must Idho for each vyear:

B s o-1 a

7,700 e ppp oD =W,{7‘]” xCl7,'"™"5 (i.e., expression [4] and [4”] must be equal), from i

MP l?\w
12

CV BC[’
t

declared value with respect to the market price e cadastral value, respectively. Note that this

procedure is no more than replicating the €égal/ MP .

R E\u"l}(:[/ A A
we obtain 177, =[ ] , where recall 8,, and B, are the estimated elasticities of the
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indicator does not have a direct interpretationt,d@pends on the value of and of@, which
we do not know, although according to what we e@rplad in section 3 the reasonable value of
a should be close to zero. That is, according tptf§ most likely is thad — BCV . In general,

if a =1 (maximum value), the degree of under-assessmemteievant, and we obtain the

minimum (estimated) value #f, ,[?MP, while for a =0 (minimum value), we obtain the
maximum value of¢, 8. . That isp<f,, <@<p. <1, so we will be able to assure that

there is tax incompliance only as Iong,ft’g§ <1. In any case, recall that this level of tax
compliance is per unit of dwelling and given théueaof the constani. This is what we call
marginaltax compliance. Thus, even if we do not mentiandtjective “marginal”, we have to
understand that this is the proper significancéheflevel of tax compliance we will talk about
from now on. In section 5.4, from the results o thmpirical analysis, we will also try to
calculate theabsolutelevels of tax compliance, that is, taking into @oat the constark and

for the whole amount of dwellings per taxpayer.

Interestingly, given the relationship establishgd ] betweerr andd, and expression [4'] (or

expression [4"]), we can infer the importance @fck factor (marginal tax compliance and

under-assessment) in the declared pri€g,with respect to the real price (given a valuexof

pD _ MPH[a+(l—a)5’] xWe(l—a)(l—é) _ MPB[a+(1—a)3] XWe(l—a)(l—ES) Mp[a+(l—a)3] xW(l—a)(l—é) _

= = — — X
p~ MP MPle+ @@ sy a8 Mpla+@-al
NetTax Compliance(%) GrossTax Compliance(%) Under-assessmei(tb)
= Mp(e-l)[a’r(l—a)ﬁ] XW(H—l)(l—a)(l—5) % Mp(l—a)(5—l) xW(l—a)(l—é)
GrossTax Compliance%) Under-assessmei(o)

[8]

where pR* is the real price in absence of under-assessmenofatax incompliancé. We then
calculate the importance gfrosstax compliance comparing the obtained elasticitih what

that would have been obtained frl, butd <1; while the importance of under-assessment is
similarly calculated, but keeping=1 in both cases, and comparing with respeét=to. We
define the multiplication of the % girosstax compliance and the % of under-assessmengas th
% of marginalnet tax compliance. Thus, the percentageneftax compliance evolves along
time according to the evolution of both factors.skction 5.3.1, we will calculate expression

[8]. In order to do it, among other exploitationafr empirical results, given the valuedgfwe

%2 1f we knew the value of that legally should holdy’, and the one that is effectively applied we could
also add another factor of decomposition, the %sehl underutilization of the market price. Howeve
both real valueare unknown to us (see also fn. 59).
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will fix a (the parameter about which we can haveriori more information), which also
implies a certain value &f, and will analyze howet tax compliance and each of its factors
evolve along time. In this way, our empirical frammek will permit us to analyze to what
extent the WT achieves taxing real tax capacitg, @amparing the results with those obtained
for equity shares to ascertain whether there isdiffigrence in this achievement between both
assets. Note that in order to know the level oftagtcompliance is not necessary the above
decomposition. However, it is obviously interestittg know it, since the design of the tax
policy aimed at obtaining a higher level of net taompliance depends on the importance of
each factor. If gross tax compliance is predominamiore severe tax auditing policy is needed,
while if the degree of under-assessment is relgtiveore important an update of cadastral
values (joint with a check of the proper use afrom the fiscal point of view) should be

priority.

Nevertheless, this basic framework is not validrfrd000 onwards. As we already know from
section 3, in 2000, the government introduced amgtion for the owner-occupied dwelling.
In particular, the maximum amount to be deductedhfthe declared price was set at 161,148
euros (expressed in prices of 2082Feteris paribusthis fact can be interpreted as a change in
the real price to be included in the regressiaénfollowing way:

A o 1-A

piﬁ =p0/\po,l—/1 :{CV(1—a)ﬂE—(1—a)BMPHB'E—H,B'} » [9]

where »" . is the price after the introduction of the exemptie’is the price of the owner-

occupied dwelling andy”~is the price of the rest of dwellings. The defmitiof the price of
both kinds of dwellings follows the pattern alreayablished by means of expression [4]. We
distinguish betweerp”andy®~, as recall the exemption only applies to the faroheellings.

Thus, p? only changes with respect to the share of ownewpied dwellings, 4. The
exemption makes that all those dwellings below thaximum monetary amount of the
exemption,E, are not taxed at all, while the rest are taxembwating to thenet price, CVE or
MP/E, depending on the criteria of assessment. Theexpression [9]4 is the % of those
dwellings assessed according to the CV (see fnth@d)apply 100% of the exemptiare(, their
price is aboveE), while ' has the same interpretation but for those dwellingsessed

according to the MP.

% |n real terms, the value of the (maximum) exemptias decreased, since the initial value exprdssed
nominal terms has not been indexed according tanttetion rate. That is why, in 2001 the maximum
amount of the exemption was 155,572 euros, and@? 2t was 150,253 euros. All amounts are also
expressed in euros of 2002.
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Hence, the fiscal impact of the exemptionpSris the following:

0 4 (1-a)pA E —(1-a)pA

A ' — A2
Pl - P Xp __ v < MPA P = 1 aN B j ppar(p-1) -Ali-a)prap]
R o’ o' (1-a)pA (1-a)1-p)a ap'A a(i-p)A -
P pap X pO- cV [a% MP*” " MP

[10]

where p. is the price before the introduction of the exemptiThus,a priori the exemption
has a level effect throudh but also an effect on the elasticity through etffey the slope op”.
However, given that3 and 'are probably very small, we expect the latter toitate the

former. The effect of the exemption can also beesged in terms of the MP:

P%E = ppM-a)o(p-1)+a(p-1}y --M{(s-1)1-a)(-1)} f;-Al(1-a)B+ap] [10]
PBE
whereV is the parameter that relates the CV and the MBRaxfe owner-occupied dwellings that

do not fully apply the exemption, and which accofmt A[(l—a)(,B—l)+a(,B'—1)] of total
dwellings declared in the W¥ in terms of the CV:

A \ A ,
PR Saastorate) HEAByfa)peas

m 107
BE

Expressions [10’] and [10”] should be equal. Ider to get such equality, we must obtain the
parametewV, just as we did when in absence of the exempti@ncalculatedV (see fn. 61),
which is crucial in order to develop the decompositstablished in expression [8]. Now the

calculus ofV will be crucial to infer the estimated impact bétexemption on tax collection. In

order to calculat®, we supposg=/4'=0.

On the whole, regarding housing, the basic modelilleestimate is the following:

log(Pz‘D%D) = 181 log Pf + (:82 X Dzzoon)x log pr + (:83 X Dswxa)x log Pf +

, [11]
+ B, logGDP, + B logi} +K+u,

where D,,,,, is a dummy equal to 1 for the year 2000 onwardsrafer to control for the

exemption of the owner-occupied dwelling (expressjt0’] or [10"]), while the dummy

D, controls for the hypothetical lower incentive dfettax administration to force tax

® Therefore, the value af (and in comparison withV, that of the constant in [10’] and [10"]) that
appears in expression [10] is not necessarily éingesthan that in expressions [5] or [6].
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compliance due to the 100% “tax on tax revenuedl@efl988;GDP controls for income and

' is a short term interest rate, in particular, tt@eshcommon one year interest rate used for the
mortgages, which is so-called MIBOR. We expéct0,5,<0,5,<0,5,20 and 5, <0. As

we have shown before, from the combination of gterates of the elasticity of declared values
with respect t@~, we will be able to obtain an estimate of the degnf under-assessment and
of the level of marginal tax compliance dependimgtioe degree of utilization of each price

according to the fiscal legislation.
5.1.2. Equity shares

The price used to assess those equity shares tiradeganized markets is their average official
MP for the last three months of the year. We wiliptoy the official MP which is available for

the longest period of time, in particular, the Mddstock Index (in Spanish, “indice General de
la Bolsa de Madrid”, IGBM). Then, in the case ofiitg shares, the equation we will estimate is

the following:
D D _ RY . ko u
pi 9 —(IGBM, xqf ) Xe~ Xe™ [12]

The elasticity we will estimate with respect to I@Bwill be interpreted as marginal tax
compliancé.

In contrast with housing, there is some additispedcificity related with the fact that the price
is expressed as an index, and not as euros pdr @ksis, in a similar way to expression [8],

marginal tax compliance is calculated as:

D -1
IGBM - -
L= ~| = 1GBM,” xIGBM,"™? [13]
p R 1 GBM 0 —
Tax Compliance (%o)

That is, we will have to multiply the value of thetion byIGBMOH‘l, wherelGBM;, is the MP

in the base year, 1983. Unfortunately, we do nethhat value, although we can provide a
relatively reasonable range for it. In order toaibtthat reasonable value, we proceed as
follows. We look for the current MP of those firmbich MP is considered to obtain the IGBM.

Then, comparing the current index price of thosedi (about 1,580) with that in the last

% We also run a regression using another stock rharélex, so-called IBEX-35. This index is supposed
to be more selective in the choice of the firmduded, as it includes the 35 largest Spanish catjmors.
However, during the analyzed period the evolutibbath indexes has not differed much. Hence, tigere
not a clear presumption about which one is a mogeige indicator for the shares owned by top 1%, an
so in the case of equity shares we cannot diseletdgg compliance from under-assessment, if thitera
factor is present. Therefore, we decided to wotth \WsBM, since IBEX-35 is only available from 1990.
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trimester of 1983 (about 122), we are able to ob#aMP expressed in 2002 euros for all those
firms that are currently taken into account in ortte calculate the IGBM. This is simply an
approximation, as some of the businesses includethe calculus of the index were not
included in the index calculated in 1983. Operatmthis way, we obtain that the average MP
in 1983 were 5.52€ (or 5.45€, if we calculate aghtdd average using the weights attached to
each firm in the calculus of the index), expresse@002 euros. We will use this value as a
reference in order to obtain a reasonable rangalaés for tax compliance in the case of equity

shares.

On the whole, in the case of equity shares, thie Imagdel we will estimate is the following:

log(p74” )= B,1og IGBM, +(B, X D05 )X log IGBM, + Dy, + »
+ B, logGDP, + B, logi” + K + 1,
GDP controls for income and"for a long term interest rate as proxy of the ietat
profitability of investing in equity shares, whié@ain D_,,,, is @ dummy variable to control for
the supposed lower incentives of the AC’s to fotae compliance before 1988. We expect
B,20, 5,<0, B,20 and B, <0. In 1994, the government introduced an exemptimm f
family business without any limit, but subject terain conditions (sees fn. 32). Thus, given
that there is not any limit in the value of thisseytion, its inclusion will be easier than in the
case of housing, and will be controlled just by nseaf a dummy from 1994 onwardb,,,,, ,
which sign we obviously expect to be negative. 387, a 95% deduction was also introduced
in the Inheritance and Gift Tax (IGT), which comalits were similar to those established in the
WT. We will also test whether this new deductiomegyates a cross-effect between the IGT and
the WT.

5.2. Data

Reported wealth is based on taxpayer’s returnsa et gathered into several intervals and
published each year by the Ministry of Finance lire t‘Memoria de la Administracion

Tributaria”.

In section 4, we obtained an upper and a lower dadinotal declared wealth for top 1%. Then,
in absence of a clear-cut theory regarding theepattf wealth composition by levels of wealth,
we performed a simple linear interpolation to chdtar the wealth composition of that

percentile. Those values will be our endogenoudakles in the empirical analysis. In
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particular, on the one hand, we will regress haysiealth (only urban dwellings), and on the
other hand, we will do the same for equity shadiféerentiating between the total monetary
amount of equity shares and only of those trademtganized markets, since only for the latter

we have been able to obtain a reliable price indica

In order to analyze the evolution of reported valuge will the make use of the following

exogenous variables, which source is externalgditical database:

= Value of dwellings on the one hand, the market price (MP) has bdeaired from the

Spanish Ministry responsible for Public Works (“Nditerio de Fomento®. The statistics
also offer information for capitals and for exclesiareas of the big cities (from zone 1,
where prices are the highest to zone 4, where pdoe the lowest). Data are only available
since 1987. On the other hand, the Cadastral @8, which is available for the whole
period, is assessed by a national agency (so-cdlieeccion General del Catastro”) for the
property tax, but it is well below the market valde the official statistics, the CV is
expressed per urban unit, while the MP is exprebgestjuare meter. That is why, we have
multiplied each year the latter by 125 square rsefarsuch a way that the absolute values
of the resulting MP per urban unit are equal toséthemployed by Garcia-Vaquero and
Martinez (2005).

= Index of publicly traded sharei$ is obtained from the general index of the Kttarket of

Madrid (IGBM). We calculate its value for each ybgrapplying the wealth tax criterion of

assessment, that is, the average value of its M#Piédast three months of the year.

= Other datadata about the National Gross Domestic Produatifly excluded the Basque
Country and Navarra, since the endogenous vardd#s not include the declared wealth of
those regions) and consumer prices (necessargrisfarm monetary amounts expressed in
nominal terms into real terms) have been obtaimeth fthe Spanish Statistical Institute
(INE). As short term interest rate we use the dleddIBOR, the most common index of
reference for the mortgage market; while as lomm tterest rate we employ the interest
rate of Public Debt for a period between three sixdyears. Both indexes are annually

published by the Bank of Spain.

% Those market values are obtained from the assessmarried out by the financial entities — throwgh
corresponding expert valuation - in order to set maximum value of a mortgage. That is why, we
expect those values to be upward biased. The fgbnt of the Ministry of Public Works can be
downloaded from: http://www.fomento.es/NR/rdonlyfet01 ADD0-1B62-4FFB-BD5E-
AEEE43379DC4/3693/ivivienda.pdf (last accessed /2@17).
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In Table 7, we show the main descriptive statistésthe data employed in the empirical
analysis. As we can check, those equity sharesdradorganized markets represent on average
about 35% of total equity shares. Regarding CVawerage this is 22.33% of the average MP,
but only 10% of the price of those dwellings in tim@st exclusive areas of Barcelona and
Madrid. Obviously, this latter comparison is nothfucorrect, as we should also have the

average of the CV in those areas in order to @ffleroper comparison.

Table 7. Descriptive Statistics

_ Standard
Average Max Min o
deviation
Interpolated Wealth per adult (Top 1%)
R-LB (Dwellings) 215,850 | 245875] 179,137 20,501
R-UB (Dwellings) 217,847 | 246,810 179,142 21,317
R-LB (Total Equity Shares) 173,271 218,942 140,902 22,851
R-UB (Total Equity Shares) 174,818 219,418 141,490 23,006

R-LB (Equity Shares traded in organized| 60,194 108,058 30,301 23,810

markets)

R-UB (Equity Shares traded in organized 60,620 108,062 30,427 23,659

markets)

Real Estate Price

CV (per urban unit) 24,476 36,299 15,478 5,787
Market price (p.u.u.) 108,687 | 152,616 74,693 18,144
Market price (capitals) (p.u.u.) 134,470 216,344 82,377 29,564
Market price (BCN & Mad, zones 1&2) 222,328 327,307 129,749 45,011

(p.u.u.j

Market price (BCN & Mad, most exclusive 244,073 355,284 144,251 48,908

zones: 1) (p.u.u.)

Equity Shares Index

IGBM (Madrid Stock Exchange index) 165.085 327.120 87.970 75.896
Proxies of Propensity to Save

Interest rate (short run) (%) 6.840 13.664 0.431 201

Interest rate (long run) (%) 5.925 10.310 0.428 38

GDP 13,309 17,801 9,615 2,541

Note: Monetary amounts are expressed in 2002 euros.

": only available since 1987
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5.3. Results

We have carried out the empirical analysis for huygsection 5.3.1) and for equity shares
(section 5.3.2) employing as endogenous varialdeathount of wealth obtained both from the
refined lower and upper bounds in section 4. Howeabe resulting empirical results from both
interpolated values are almost identical. That lsywwe will usually only comment those

obtained from the Refined Lower Bound (R-LB), alibh we will also show the results from

the Refined Upper Bound (R-UB).

Graph 9: Evolution of Declared Values of Housing (284-2001):

Cadastral Valuevs. Market Price

20%

-20% 4

-30% 4

-40%

—&— Declared Value (DV) —8— Dvr v MP

Note: the percentages of real annual variations are ¢agf® (that ise.g, the series of the MP
is calculated as logMR-logMP,). The DV are calculated using the R-LB. The impafcthe
exemption — which is obtained using expression][£@ermits us to obtain a corrected series
of the declared values (DVr). Once we assymg@’ =0, the impact of the exemption is equal
~ Bu-a)i-d) X

to MPP17 (799 where 3, is the estimated elasticity that accounts forekemption in
expression [11] when we use the MP. Therefore,itfygact depends on, while V was
calculated following a procedure similar to thaplkained in fn. (61). The greater the value of
a, the greater the impact of the exemption. In treply, we have assumed=0.075, which
approximately corresponds with a percentage oéfisse of the MP equal to 10%. In fact, for

low values ofu, the quantification of the exemption does not vanch.
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5.3.1. Housing

Before commenting the results of the empirical ysial in Graph 9 we show the temporal
evolution of the average declared value of top t&mfthe results of the R-LBs. both price
indicators (CV and MP). All percentage values ageressed as annual (log) variation rates. In
2000, the declared value shows an important fdlickv (to a great extent) must be due to the
introduction of the exemption of the owner-occupibselling. In the empirical analysis, we
control for this fact as we justified in sectiorl4.. (see expression [11]). That is why, in the
graph we have also included a new series of thiugetvalue (DVr) having used the estimates
of the empirical analysis to correct the originatiss. Even after having controlled for the
impact of the exemption, the declared value showsoderate estimated decrease in 2000 (-
4.5%). The increase of the declared values in 18B6ve the increase in the CV, which is very
abnormal according to what we observe in the gfaphhe whole period) could be due to an
increase in the use of the MP in the WT as assegstnigerion. This makes sense, since at that
moment the prices in the housing market starteldagpsincrease, in part, due to an increasing
demand of new houses (Rodriguez, 2006). Then, dheated series of the declared value in
Graph 9 should be interpreted as a conservativaast of the impact of the exemption, as we
have calculated it supposing the fiscal use ofMireis 10%. If we suppose that since then on
the MP is used more often, the estimated impat¢h@fexemption is greater, and so declared

values should not have necessarily decreasedhgemte of the graph).

During the period 1992-1998, we can see that thernCkéases above the MP, which permits to
reduce a little the degree of under-assessmeni998, the level of under-assessment (CV/MP)
is the minimum of the period, 29.53%, while the imaxm level is achieved right before that

period. In 1991, it is 20.59%. In any case, we easily observe that the declared value follows
very closely the path of the CV, while the MP iways well above or below the variations in

the declared value. This is coherent with the (sspgdly) massive use of the CV as price
indicator in the WT. In any case, note that theatam of the declared values cannot only be
due to variations in the price of the asset, bab db changes in the decision to acquire a
dwelling. We will try to control for that fact irheé (multivariate) regression analysis, which we

comment next.

In Table 8, we show the results for housing wherusethe CV as the price indicafoModel

1 estimates the basic model established in expre$$il]. All the estimates have the foreseen

7 We have restricted our period of analysis to 19684, since the inclusion of 2002 distorted vernchmu
our results; while in the equation where we useMiirerecall we are restricted to the period 19871200
since that variable is only available since 1987.
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sign, with the exception of the short run interete and the GDP. However, most of the
estimates are statistically insignificant, whichyntee due in part to the correlation among the
variables, which show an important trending compbné Model 2, we try to isolate the
trending effect by means of including a time trewtlich is statistically significafft However,
the problem of colinearity among the variables doasseem to be completely solved. That is
why, we test the possibility of excluding some ahtés of Model 2 by means of a log-
likelihood ratio test, and obtain a new basic mptitsdel 3. In Model 3, all the variables have
the expected sign, once we accept the exclusidheofariable that controlled for the level of
income, GDP. The elasticity of CV — which recall establishd® tmaximum level of tax
compliance - is 0.678. This is the basic resulbwf empirical analysis that we will later use to
assess the effectiveness of this tax to levy re@dte property. However, before 1988 it was
slightly lower due to the disincentives to forcex teompliance, 0.662i.6., 0.678-0.016%,
although the most important change in the elagtmiturred in 2000 due to the introduction of
the exemption of the owner-occupied dwelling, wlienlecreased up to 0.602¢(, 0.678-
0.076). An increase of one percent in the shom tieterest rate decreases the accumulation of
real estate property in 0.029%, whileteris paribughe amount of declared real estate property
shows a declining trend. The residuals of the pagéestimation of Model 3 show second-order
serial correlation, so we estimate a transformedior of that model using nonlinear regression
techniques, where AR(1) and AR(2) are the first sexxbnd-order serial correlation coefficients,

respectively.

Next, we have tried alternative specifications toddl 3, but none of them is preferred to
Model 3 once we use a log-likelihood ratio testtmpare the significance of nested models
(i.e, Model 3vs.the corresponding alternative). In Model 4, we the possibility that the
exemption also has a level effect. In Model 5, vawehincluded a lag of the endogenous
variable. In Model 6, we have tested the possybtliat the decision to invest in housing — as
long as housing can be considered as an investasset — is affected by the profitability of
alternative investments, in particular, equity slsafthe expected sign is then negative). The
(lagged) value of the stock price index (IGBM) isaastatistically insignificant. Finally, in
Model 7, we test the possibility that the exemptfon family business had an effect on the
declared value of housing. The hypothesis behiigdtéist is the fact that some taxpayers could
have reorganized their investment in housing ireotd take advantage of the exemption. Then,

regarding this possibility, we would expect a nagasign. However, even having introduced

® We also tried the inclusion of a squared timedrdaut it was not statistically significant.

% We also introduced a dummy to control for a lesfééct due to the change of the tax unit. However,
the estimate of the dummy was not statisticallyidigant, and so we were not able to accept itkigion

in any model. Then, the estimate of the impachef‘tax on tax revenue” is probably also pickingthe
effect of the change of the tax unit.
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one and two year ahead dummies (not shown in T&blence we recognize the possibility of

transaction costs, that effect is not statisticaignificant either.

Table 8

Table 9

In Table 9, we present the results when we use $/the price indicator for housing. None of
the alternative hypotheses tested in Table 8 ismed either, so Model 3 is still the preferred
one. However, in contrast when we use the CV, & thodel we include the GDP as a control
variable instead of the short term interest ratee €lasticity of the MP is very low, 10%, and
statistically significant only at 90%, and almosillronce we take into account the exemption
from 2000 onwards, 0.028 (0.1-0.072). As expectdien we include market prices that are
probably closer to the real prices of top 1% (Mo2lelto Model 2d), the elasticity is logically
even lower. However, given that we aim at workinthvthe results of Table 8, where we have
anaverageCV, from now on we will keep using the resultsMddel 3 in Table 9. In Table 10
and Table 11, we offer the results obtained forRHEB.

Table 10

Table 11

In Table 12, we offer the first exploitation of thesults of our empirical analysis. As we already
know from section 5.1.1., from the estimates of &l MP, we can infer the paramei@r
which accounts for the degree of under-assessniei¥ avith respect to the MP. For instance,
from models 3 (Table 8 and Table 9), this valueqgsal to 0.1475i.e., 0.1/0.678). However,

this value is not immediately interpretable, assti# have to calculate the constamin the

expressiol” =I7'° x MP? | which is different for each year (see fn. 61)wéwer, once we
have an annual point value for that ration, we ocate sure about the rest of parameters that
are part of the elasticity of CV or of MP, and ke estimated elasticities do not have a direct

interpretation. Then, according to expression Mg can only interpret those elasticities

(,[?CV =0.678 and,[?MP =0.1), from a combination of the maximum and minimuntues of 8

anda . This is precisely shown in Table 12.
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Table 12: Maximum and Minimum Estimated Values of Marginal Net Tax Compliance

Disaggregated into Gross Tax Compliance and Undersaessment (1987-2001)

Refined Lower Boun(R-LB) Refined Upper Boun(R-UB)
NTC-M GTC-M UA-m T NTC-m GTC-m UA-M NTC-M | GTC-M UA-m T NTC-m GTC-m UA-M

1 []
1987 9.74% 38.96% 25.010/' 2.069 2.06%0 100} 10.7p% .9842 25.01%I 3.03% 3.03% 100%
1988 8.83% 37.54% 23.52‘V;» 1.769 1.76% 100fo 9.78% 5744. 23.52%: 2.62% 2.62% 10099
1989 7.88% 37.01% 21.30°/I 1.559 1.55% 100} 5.79% 0444. 21.30%| 1.55% 2.33% 100%
1990 7.91% 35.56% 22.26% 1.449 1.44% 100fo 5.79% 60%8.| 22.26%, 1.44% 2.19% 100%
1991 7.33% 35.59% 20.590/' 1.349 1.34% 100fo 5.33% 6286. 20.59%| 1.34% 2.06% 10099
1992 7.82% 35.68% 21.92% 1.439 1.43% 100y 5.73% 7288.| 21.92%1 1.43% 2.18% 100%
1993 8.27% 35.62% 23.220/} 1.509 1.50% 100fo 6.08% 6686. 23.22%| 1.50% 2.27% 10099
1994 8.67% 35.49% 24.43% 1.569 1.56% 100fo 6.40% 5398.| 24.43%1 1.56% 2.35% 100%

[ [
1995 8.86% 35.33% 25.064 1.579 1.57% 100y 6.54% 3798.| 25.06% 1 1.57% 2.37% 100%
1996 9.35% 34.69% 26.96‘V;» 1.599 1.59% 100fo 6.94% 7388. 26.96%; 1.59% 2.40% 10099
1997 9.88% 33.87% 29.1894 1.609 1.60% 100fo 7.39% 9195. 29.18% 1 1.60% 2.41% 100%

1 1
1998 9.88% 33.44% 29.530/' 1.569 1.56% 100fo 7.34% 488%. 29.53%| 1.56% 2.36% 10099
1999 9.19% 33.36% 27.540/;» 1.469 1.46% 100} 6.78% 4087. 27.54%; 1.46% 2.21% 100%
2000 8.35% 33.26% 25.110/' 1.339 1.33% 100fo 6.11% 2987. 25.11%| 1.33% 2.04% 10099
2001 7.60% 33.03% 23.02% 1.219 1.21% 100fo 5.51% 0787.| 23.02%, 1.21% 1.87% 1009

Note: NTC-M & NTC-m: maximum and minimum percentage @ft nax compliance, respectively; GTC-M & GTC-m:
maximum and minimum percentage of gross tax comgdiaresp.; and UA-M and UA-m: maximum and minimum

percentage of under-assessment, resp. All thosemages have been calculated using expressiofr¢8Jeach year the

maximum value of net tax compliance has been obtifar 8 = S, - (maximum value of gross tax compliance) a0,

while for the minimum,g = [S’MP (minimum value of gross tax compliance) amd-=1.

Probably, the most reasonable values are thoserdmshe maximum level of tax compliance,
since we expect the degree of utilization of the tdPe very low. That is why, we will focus
our comments on the maximum values of net tax ciampé. For instance, regarding those
values obtained by means of the R-LB, in 200&,5f0, net tax compliance is equal to 7.60%,
and the most important negative factor is the degfainder-assessment (23.02%) which value
is obviously coincident with the ratio CV/MP forathyeaf®, while the estimated level of gross
tax compliance is 33.03%. The level of net tax cliemge is extremely low. However, probably
even more important, since in fact the level of cempliance is affected in part by legal
decisions (both regarding and regarding), is that along time the (maximum) percentage of
gross tax compliance is decreasing with the exoepif years 1991 and 1992. On the contrary,
the level of net compliance does not linearly dasesalong time due to the fact that the
percentage of the degree of under-assessment shaomse irregular evolution that in some

occasions tends to compensate the negative evolotigross tax compliance. The values of R-

' Whena=0, we obtain then the average degree of undessisEmt, while for higher values af we
obtain the effective degree of under-assessmeattjshrectified taking into account that some dingb
are assessed according to the MP. This latter itdefirof under-assessment is the one we obtaitén t
decomposition of net tax compliance.
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UB are slightly higher than those obtained under RaLB, although the main conclusions do

not change.

Graph 10: Decomposition of Marginal Net Tax Compliaace (1987-2001)
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Note: Those series are constructed using expressiom[8jeé main text, from the values

obtained from the R-LB, and supposing that the peegge of fiscal use of the MP is 10%.

In Graph 10, we show the evolution of the decontmsiof marginal net tax compliance when
we consider that the average use of the MP inlfiecens during 1987-2001 is 10%, and from
the values of the R-LB. Gross tax compliance shdiws decreasing trend previously
commented. This makes that in those years whergrblglem of under-assessment is (very
slightly) mitigated, period 1992 to 1998, the legéhet tax compliance does not decrease much
or even increases a little bit. From 1998, bothl#éwvel of gross tax compliance and the degree

of under-assessment go in the same directionjghmwards lowering net tax compliance.

The result regarding the temporal evolution of grtasx compliance is robust, since it does not
depend on the value af. However, its value is very sensitive to the vadfie (very especially
for low values ofr ), as we can check from Table 13 and from

Our empirical analysis has also permitted to obsairestimate of the impact of the exemption
of the owner-occupied dwelling for 2000 and 200&l(€ 14), and of the disincentives to force
tax compliance before 1987 (Table 15). The paramnzeteon of the former effect is not easy.
From expression [10’] (or expression [10]), wedwm that first we need to calculate which

we do in a similar way to the case where the exiemis absent (see fn. 61). Once we have this
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value, and working again with expression [10'] (@xpression [10”]), the impact of the

exemption depends on the value®tsee note of Graph 9). That is why, in Table 14 sivew

a maximum @ =50) and minimum @ =10%) impact of the exemption depending on the
fiscal use of the MP. Lower or higher (averagelealof @ for the years 2000 onwards are
probably not reasonable. In any case, the diffegiiic the estimated impact of the exemption
depending orff are not too great. In all cases, the average itgfabe exemption for top 1%

is well above the maximum value of the exemptiae (8. 63), which is consistent with having

supposed th:ﬁ:'g':o. They all are about 35% of that value. In paresit)ewe show the
effective subsidy rate for owner-occupied dwellifigs., the value of the exemption divided by

the gross estimated value of housing).

Graph 11. Thus, if we suppose the most reasonabiee \of a is 0%, the level of gross tax

compliance is between 39% and 33% during the pewitile if consider as more reasonable a
value of a equal to 10%, the level of gross tax complianckeveen 21% and 16%. Despite
this ambiguity, the values can be regarded as rextselow, which is even more serious once

we take into account the unambiguously decreasamgitwe observe in all cases.

Table 13: Decomposition of Net Tax Compliance (1982001),

for Different Levels of Use of the Market Price aCriterion Assessment

Use of the market price=10% Use of the market prés=5%
Vear % Net Tax % Gross Tax % Under- % Net Tax % Gross Tax % Under-
Compliance Compliance assessment Compliance Compliance assessment

1987 5.76% 20.92% 27.55% 7.07% 26.85% 26.32%
1988 5.12% 19.67% 26.03% 6.19% 24.83% 24.93%
1989 4.55% 19.15% 23.73% 5.51% 24.30% 22.66%
1990 4.45% 17.99% 24.73% 5.44% 23.00% 23.64%
1991 4.13% 17.96% 22.99% 5.04% 22.99% 21.93%
1992 4.41% 18.07% 24.38% 5.38% 23.10% 23.29%
1993 4.65% 18.07% 25.72% 5.68% 23.07% 24.62%
1994 4.85% 17.99% 26.97% 5.94% 22.98% 25.85%
1995 4.94% 17.88% 27.61% 6.05% 22.84% 26.49%
1996 5.15% 17.41% 29.55% 6.34% 22.30% 28.41%
1997 5.34% 16.80% 31.80% 6.62% 21.59% 30.65%
1998 5.30% 16.46% 32.17% 6.58% 21.21% 31.01%
1999 4.93% 16.36% 30.14% 6.12% 21.12% 28.99%
2000 4.49% 16.23% 27.66% 5.57% 20.99% 26.53%
2001 4.08% 16.00% 25.51% 5.07% 20.76% 24.41%

Average 4.81% 17.80% 27.10% 5.91% 22.80% 25.98%

Standard

Deviation 0.48% 1.36% 2.81% 0.59% 1.64% 2.78%

Note: Series are constructed using expression [8] imthi@ text, from the values obtained from the R-LB.
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Our empirical analysis has also permitted to obtairestimate of the impact of the exemption
of the owner-occupied dwelling for 2000 and 200&l€ 14), and of the disincentives to force
tax compliance before 1987 (Table 15). The paramnzetgon of the former effect is not easy.
From expression [10°] (or expression [10"]), wedu that first we need to calculaté which

we do in a similar way to the case where the exiemgs absent (see fn. 61). Once we have this
value, and working again with expression [10'] (@xpression [10”]), the impact of the
exemption depends on the valuem{see note of Graph 9). That is why, in Table 14 sivew

a maximum @ =50%) and minimum & =10%) impact of the exemption depending on the
fiscal use of the MP. Lower or higher (averagelueal of o for the years 2000 onwards are
probably not reasonable. In any case, the diffa®iic the estimated impact of the exemption
depending ornx are not too great. In all cases, the average itgfabe exemption for top 1%
is well above the maximum value of the exemptiae (8. 63), which is consistent with having

supposed thag='=0. They all are about 35% of that value. In paresijewe show the

effective subsidy rate for owner-occupied dwellifigs., the value of the exemption divided by

the gross estimated value of housing).

Graph 11: Gross Tax Compliance Depending on
the Fiscal Use of the Market Price (1987-2001)
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Note: see Table 13.
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Table 14: Estimated Impact of the Owner-Occupied Dwlling Exemption (2000-01)

Refined-Lower Boun(R-LB) Refined-Upper Boun(R-UB)

Minimum Maximum Minimum Maximum

(0=10%) (e=50%) (0=10%) (e=50%)

2000 54,729€ 60,804€ 51,078€ 58,535€
(23.40%) (25.34%) (22.19%) (24.63%)

2001 56,248€ 62,901€ 52,494€ 60,552€
(23.56%) (25.63%) (22.34%) (24.91%)

Note: 2002 euros

The effects of the disincentives to force tax caemde before 1987 are much more modest. We
have not been able to test those effects from tuateon using the MP, since this variable is
only available from 1987. In this sense, theirmation is easier and can be directly calculated
from Model 3 in Table 8 (R-LB) and in Table 10 (B In both cases, the impact is

simplycr %, where 3, is the estimated negative difference in the valub® elasticity between

pre-1987 and the rest of the period (see expre$sigh In parenthesis, we show the percentage
reduction in tax revenue collected.

Table 15: Housing: Estimated Impact of the “Tax onTax Revenue” (1983-1986)

Refined-Lower Boun(R-LB) | Refined-Upper Boun(R-UB)
8,659 4,300
1983
(4.29%) (2.17%)
8,452 4,219
1984
(4.29%) (2.17%)
8,578 4,256
1985
(4.40%) (2.22%)
9,523 4,741
1986
(4.47%) (2.26%)

Note: 2002 euros
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Graph 12: Simulated Effect on Net Tax Compliance o& full update of cadastral values:
How Much Does the Profitability of Tax Auditing Change?

31.00% -
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0% 5% 10% 15% 20% 25% 30% 35%

Gross Tax Compliance

Note: the dotted line is the original one, where grogsctampliance (GTC) and net tax
compliance (NTC) are calculated using expressionlfg} =1, NTC=GTC, and the
procedure to obtain it is explained in the not&adph 13.

Finally, in Graph 12 and Graph 13, we show theltesi different tax policies with respect to
their effect on the level of net tax compliancenfrthe results of the R-LB and for year 2001.
In Graph 12, we simulate the effect on net tax d@npe of a full update of cadastral values,

that is, settingd =1 keeping constant the rest of the parameters (ctiipavith the estimated

elasticities, ,5’). Obviously, forw=1, there is no difference between gross and net tax

compliance. If we consider that a reasonable vafugross tax compliance is 16%e(, the
percentage of fiscal use of the MP is about 10B&), ¢thange in the degree of under-assessment
would dramatically increase the profitability ofnohucting a tax auditing regarding real estate

property, from 21% till 100%i.e., in what percentage increases NTC in front of0Q%

increase in GTC).

48



XREAP2007-03

Graph 13: Simulated Effect on Net Tax Compliance oAlternative Policies: Full Update of

Cadastral valuesvs. Full Tax Compliance

NTC (delta<i&
fita=1)

Net Tax Compliance

-~
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Sl v oL fita<i)
aa
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Note: The thicker line is the original on#. d =1 (dotted line), net tax compliance (NTC)

BA\H’
a+(1-a)0

1
is calculated aMP{ , Where J is the original value of delta. In this way, and

using expression [8], we get the new value of NE€ing the rest of parameters constant.

MP (1-a)(3-1)
Similarly, ford =1, NTC is calculated {7) .

In Graph 13, we simulate again a full update ofasaidl values. Obviously, the advantage of
that policy cancels out the more the use of the MBwever, given a level of gross tax

compliance, for low levels @f , that reform more than doubles the level of netc@mpliance.

In contrast, if we do not update cadastral valugddilow a policy of guaranteeing 100% gross
tax compliance — as long as it were possible — @&that the level of net tax compliance is

increasing in the use of the MP and tor=1we achieve a level of net tax compliance of 100%.

On the whole, from the analysis of real estate @rypdeclared in the WT, we can conclude that
the performance of the tax is very poor in the sethsit it does not achieve taxing real tax
capacity {.e., the level of net tax compliance is very low). 38 due both to a very low level of
(gross) tax compliance, but also to the fact thatreal estates are very poorly assessed. This
second factor — which throughout the paper has beemed as “level of under-assessment” —
was already very well known. However, the novelfyoorr analysis is that we have also

identified a very low level of (gross) tax compléan Both factors make that the tax levies less
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than 10% of real tax capacity per dwelling, givém tvalue of the constamt. Moreover,
although the evolution of the degree of under-aseest is variable, we have found that the
level of (gross) tax compliance is linearly deciegsThus, we expect that in the near future the
performance of this tax will be even worse. Finallke have simulated those tax policies that
should be carried out in order to increase thel lelaet tax compliance. Comparing the policy
of fully updating the CV and that of guaranteeing tax compliance, the latter seems much
more profitable (Graph 13). However, it is obvidhat that profitability of this policy is even

higher as long as the level of under-assessméowi§.e., the ratio CV/MP is high) (Graph 12).

5.3.2. Equity Shares

In Graph 14, we see that the volatility of declavedlies of equity shares traded in organized
markets is much greater than that observed in G8aph far as housing is concerned. In the
graph, we only show the evolution of equity sharaded in organized markets, since in this
case we can obtain a much more accurate indexéoprice of the asset. From 1995 onwards,
the declared value follows quite closely the evolubf the (market) price index, while during

the previous period, there are moments in whichwhgation in the declared value is well

above that of the price index, and vice versa. muthe beginning of the period (1984-87), the
fact that the declared value evolves above the tjrak the price index might be due to the
expansion of the stock market, that is, to the @asing holding of equity shares as an

investment asset.

In Table 16 and Table 17, we have performed a wawlfible regression analysis. As we said in
the previous paragraph, we have considered twonalige definitions of the endogenous
variable, first, a generic one (“Total Equity Sh&ljeand second, a more particular one (“Equity
Shares Traded in Organized Markets”). The latt@ugrof equity shares is less important in
guantitative terms than the rest (18 2/3). However, for that group, we have availabfwiae
indicator that might not be perfect, but is mucktdrethan any indicator we could try to use for
the rest of equity shares. Then, first, in Tablew® show the results for “Equity Shares Traded
in Organized Markets” according to the basic maeithblished in equation [13]. Again, we
cannot reject the inclusion of a time treng.( Model 2 is preferred to Model 1), while in
contrast with the case of housing, we cannot rdjeetinclusion of the lagged endogenous
variable {.e., Model 3 is preferred to Model 2). Thus, this segfg certain persistence in the
portfolio of the equity investors (probably, expegtfor long run profitability), if we discard
the possibility of (important) transaction costs fecomposing the portfolio. We will come
back to this issue later. In all models, thougle tisincentive effect due to the “tax on tax

revenue” is not statistically significant.
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Graph 14: Evolution of Declared Values of Equity Shres Traded in Organized Markets
(1984-2002): IGBM
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In Model 4, we test the possibility that the legaemptions both in the WT (from 1994) and in
the IGT (from 1997) have an effect on the declar@des. Given that the conditions to benefit
from those exemptions might need some time for gaazing the firm, we have tried
introducing a dummy for the same year and two ahdmd none possibility has been
statistically accepted. This makes sense, since pfafhiose firms which shares are traded in
organized markets are not under the control ohglsifamily (recall that both exemptions apply
to family businesses), but their control is usualyared among many shareholders. Thus,
finally, the preferred model is Model 5 once we ddested the rejection of certain control
variables and also of the legal exemption, whichcsepted by means of a ratio likelihood test.
The elasticity of the IGBM is 0.759, that is, acriease of 1% in IGBM provokes an increase of
0.0759% in the declared value. As usual, in TalBlenke have performed the same analysis, but

for the Refined-Upper Bound.

Table 16

Table 17

Given the result about the persistency in the itment portfolio, that is, given the statistical

significance of the endogenous lagged variabld/daadel 6 we have tested whether that is due
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to a long term financial position of investors. particular, we have tested whether that is
picking up the fact that investors decide the cositmn of their portfolio taking into account
the past performance of the stock market. We adctmrnpast performance by means of a
moving (or weighted moving) average over last thyears. Once we include this MA (or
WMA) variable, the lagged value loses all its statal significance. Model 7 and Model 8
show the results of taking into account past perforce of the stock market. In any case, we

will take Model 5a to perform the next simulations.

In Table 18 and Table 19, we have carried out Hmeesempirical exercise, but for “Total
Equity Shares”. Given that the total amount of shaincludes those shares non traded in
organized markets, and so there being includedlhlaees of some family business, we would
expect that the effect of the legal exemption waw significant and with a negative sign. We
would also expect a lower coefficient of the prindex, since it is a poor indicator for the
whole set of equity shares taxed in the WT. Allsthérypotheses hold. The preferred model is
Model 3, where the estimated elasticity is 0.194 Timpact of each exemption is only
significant regarding the WT, while the negativepant of the “tax on tax revenue” effect is

now statistically significant.

Table 18

Table 19

Table 20: Equity Shares: Estimated Impact of the “Bx on Tax Revenue” (1983-86)

Refined-Lower Bound  Refined-Upper Bound
28,500 30,192
1983
(16.82%) (17.59%)
29,229 31,130
1984
(16.94%) (17.71%)
31,406 33,246
1985
(16.40%) (17.14%)
37,746 40,115
1986
(17.43%) (18.22%)

Note: 2002 euros

Precisely, in Table 20, we present the quantificatdf the “tax on tax revenue effect”. In

comparison with the impact detected for housinig, igreater, both in percentage and absolute
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values. Hence, it seems that the disincentivesrapeply administer this tax carried a much
more inefficient administration and control of dgushares than of real estate property. In Table
21, we show the estimated impact of the businesmption. If we compare it with the housing
exemption from 2000 onwards (Table 14), the immdcthe business exemption is relatively

less important, about half the importance of thesimy exemption.

Table 21: Estimated Impact of Family Business Exenton at WT (1994 onwards)

Refined Lower Bound Refined Upper Boynd
44,157 44,653
1994
(23.43%) (23.28%)
45,078 45,459
1995
(23.43%) (23.28%)
52,282 52,455
1996
(23.43%) (23.28%)
44,632 44,481
1997
(23.43%) (23.28%)
49,010 48,666
1998
(23.43%) (23.28%)
54,840 54,579
1999
(23.43%) (23.28%)
60,253 59,741
2000
(23.43%) (23.28%)
56,522 56,043
2001
(23.43%) (23.28%)
46,371 46,083
2002
(23.43%) (23.28%)
Average 50,349 50,240

Note: 2002 euros

Finally, in Graph 15, we show the evolution of theel of tax compliance during the analyzed
period for those equity shares traded in organimadkets, that is, for those shares which price
index is relatively more accurately measured. Alies have been constructed from the results
of Model 5 in Table 16. In order to transform tHasécity of the stock market index we have
employed different prices, all around the averagieer of 5.5 euros per share we calculated in
section 5.1.2. In contrast with the case of houg¢s®g,e.g, net tax compliance in Graph 10,
there is not a clear linear trend in the tempovalwgion of the level of tax compliance, although

on average there also seems to be a decreasimd tretependently of the price used to
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transform the elasticity of the index, the tempagablution of tax compliance is the same,
although the differences in absolute values aratively significant. For instance, for a price
equal to 6 euros per equity share, the maximunl lglvenarginal tax compliance was in 1992
(66.33%) and the minimum in 1999 (48.80%), sin@ntan there is an increasing trend. On the
whole, in contrast with the case of housing, thisreot a clear linear trend, and the levels of

marginal net tax compliance are higher.

Graph 15: Estimated Evolution of Marginal Tax Compliance: Equity Shares Traded in
Organized Markets (R-LB)
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5.4. An attempt to estimate Absolute Net Tax Compliance

The previous analysis has permitted us to cheeihtat extent the Spanish WT achieves taxing
real capacity, and how that performance has evoaledg time. We have checked the poor
performance of the tax both due to tax incomplia(fceusing and equity shares) and under-
assessment (housing). In this section, we willnatteto quantify in monetary terms the
consequence of that performance, that is, whatnisagerage the money not declared by
taxpayer, either due to (gross) tax incompliancéoos wrong assessment of the assets under

taxation.
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5.4.1. Housing

In the case of housing, the estimated declaredevalabtained from the following equation:

pPal = x (o x (g ) [14]

In section 5.3.1, when we carried out the explimitabf the empirical results, we only focused
our analysis on what we calledarginal tax compliance, and we did that from the estimafes
the elasticity of the price used to assess eacliidgieAs we argued in section 5.1.1, we were

not able to include but proxies of the propenstatcumulate this asset, that is, some variables

that attempted to control fgf* . Given the impreciseness of the estimates obtdiwed those
controls, it made sense to focus only on the estisnaf the elasticity of. However, we
would expect that the estimation of gross tax ciemgke referring to p/were equally
applicable tg,, once we take into account that the elasticitydf is (potentially) different

from the elasticity of;" due to the assessment criterion.

Then, in contrast with the definition of marginaxtcompliance, we definabsolute tax

compliance as follows:

P Ex(pr P [15]

(rgsy = Y

That is, absolute tax compliance does not onlyuitkelthe impact on the number of dwellings

declared, but it also takes into account the comska Unfortunately, as we have just said
above, we do not have a precise estimation of tastieity of;", although in the empirical

analysis we obviously controlled for the propensityaccumulate this asset by means of GDP, a

short run interest rate and a time trend. Then,use the impact of gross tax compliance

obtained from the elasticity o to estimate that related 40 . Taking this fact into account

and also the fact that the estimated elasticityppfalso includes the impact of a potentially

wrong assessment of the MP,

P;qu)* -,
(524")

Therefore, in order to estimate the absolute le¥elet tax compliance, we have to employ the

K x [Gmﬁ Tax Cowp/z'ame]z X [Undemmaxxment] [16]
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(squared) level of gross tax compliance and thelle¥ under-assessment obtained from the
estimates of the price index, and also the cong@nt. In Table 13, we provided values of
under-assessment and gross tax compliance depeoditige fiscal use of the MP. Then, in
Graph 16, we show the evolution of absolute netctarpliance for several levels of use of the
MP. In spite of the slight improve in net tax comapte since 1991 (in that year,
underassessment achieves its I00owest level,ghtitd ratio CV/MP is minimum), absolute net
tax compliance is decreasing. The temporal evaiuisoequal to that obtained from marginal

tax compliance (see Graph 10).

Graph 16: Housing: Absolute Net Tax Compliance (1982001)
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Note: all series constructed using expression [16], &edcbrresponding values
shown in Table 13 (similarly for alfa=20%), whileetvalue of the constant is that

obtained from the estimation of Model 3 (Table 8).

Then, given those levels of absolute net tax canpk, we can calculate the evolution of the
average monetary amounts of housing that shouldebkared by top 1% in absence of under-
assessment and tax incompliance. We suppose Mdedsin 1 out of 10 assessments. As can be
checked from Graph 17, the differences betweenamdldeclared amounts are very significant;
while declared absolute values show a very flatudian, real values are much more volatile

and on average present an increasing trend.
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Graph 17: Housing: Evolution of Declared Valuesss. Real Values (1987-2001)
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Note: monetary amounts expressed as 1,000 euros (28108&ries have been corrected for the
impact of the owner-occupied dwelling (see Tablg Bhd have been calculated f@+0.075
(i.e., for a 10% fiscal use of the MP), and from R-LB.eTyellow line has been calculated for
8=0.15, which corresponds approximately with a 20raer-assessmerite,, CV/MP=0.20),
that is, the real average degree of under-assessmen

5.4.2. Equity Shares

The procedure established in the previous sectomat be directly applied to the case of
equity shares due to the nature of the exogenouabl@ used as price indicator (IGBM) in
expression [13]. The variable we used was a stoaien index. Thus, in the case of equity

shares expression [14] is:
PY e
= o 2| <l 7]

wherep is a constant, the average price of equity sharethé base year, 1983. Thus, we

implicitly estimated the following equation:

6,
ﬁﬁzﬁ%ﬁV{§JXHﬁ [17]
0

However, we do not know the valuepff, and so cannot disentangle from the estimate, of
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the value oK’ and that oﬁ)ff. Then, as usual, in order to calculate the let¢do compliance,

we calculate it using expression [17],

That is, we rectify the original constant term ripliting it by (pff )_g1 , While the marginal net

compliance is multiplied b;(pff)gl_l as we already explained in section 5.1.2 by medns

expression [13]. The value of marginal tax comgl@imbtained in this way is also applied to

explain the level of marginal compliance related.to

Then, in Graph 18, we show the evolution of absohdt tax compliance of those equity shares
traded in organized markets for three (possibl@)esof the MP of equity shares in 1983. All
of them are very close to the approximate averagehtained in section 5.1.2, which recall it is
about 5.5€/share. Again, that evolution is fullyrgtible with that obtained for marginal tax

compliance in Graph 15.

As can be checked from Graph 19, the discrepantydem real and declared values expressed
in monetary terms is not as spectacular as thairadat for housing. On the whole, although the
absolute levels of tax compliance are not very higay are slightly higher than those obtained
for housing. In the case of equity shares, it iy \wear that the gap between declared and real
values, that is, tax incompliance, increases irbtimming years (1986-1991 & 1997-2000).
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Graph 18: Equity Shares traded in Organized Markets
Absolute Net Tax Compliance (1983-2001)
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Graph 19: Equity Shares: Evolution of Declared Valesvs. Real Values (1983-2001)
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Note: monetary amounts expressed as 1,000 euros (20@2jeal has been calculated
using the percentage of absolute net tax compliaocepatible with a MP of equity
shares equal to 6 euros; and from R-LB.
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6. Conclusions

Spain is one of the few countries still taxes tlosgession of wealth, being one of the main
arguments to justify a WT its redistributive roldowever, differences when assessing assets
and particular concessions characterize the SpaashThus, housing, the most important
component of wealth, is under-assessed, and bgsassets and owner-occupied dwellings are
exempt, which introduces distortions and inequejtipromoting tax avoidance. These factors,
along with presumptive high evasion, make diffictdt achieve in practice any possible
redistributive effect. These features are not paldr of the Spanish WT, since we find similar
situations in other countries’ WT, which along theactical difficulties in taxing capital is

taking an increasing number of countries to rep¢ai™.

Our empirical analysis has tried to test whethes¢hpotential failures of WT are relevant,

being the following the main conclusions:

= Regarding the main asset under taxation, real eegtabperty, the level of net tax
compliance — which includes gross tax compliancg amder-assessment — is well below
50% and shows a decreasing trend. This charadtehiat also been detected regarding
equity shares, although to a lesser extent. Therefwe conclude that the WT fails in
reducing vertical inequity, as only a small partwdalth is really taxed, while horizontal
equity might also be questioned given the diffeesnin the level of tax compliance

between the two main assets.

= Given this negative assessment of the tax regardidgr-assessment and tax incompliance,
we have simulated two different policies regardiegl property: a full update of the CV
and enforcing tax compliance. Comparing both, thttet one would be much more

profitable.

In conclusion, WT does not achieve taxing realabity, and so does not accomplish its main
aim of reducing wealth concentration. This would dspecially serious if wealth inequality
were either high or showed an increasing trend. éMudution of wealth distribution for top 1%
shows concentration has risen in Spain since 1988refore, if the objective is to reduce
concentration, taxation could be a means to thd} leat the issue is to find the proper means.
Current WT is definitively not. Then the questien should it be eliminated or reformed? From

the international experience, the first possibitis been the rule.

"l See Bertocchi (2007) for a theoretical model #dpting a historical perspective (both regardime t
process of wealth accumulation that tends to dshinivealth inequality, and the change in wealth
composition from hard-to-avoid taxes to easy omesjoborates the international experience regarding
the less important role of wealth taxes, in patdgibequest taxes.
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Table 8: Real Estate: Declared Values. Cadastral Value (Refined Lower Bound) (1983-2001)

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Modl 7
Constant 4.499 3.429 3.528 3.534 3.401 3.534 3.495
(5.250§" (9.914§" (35.571)" (34.740)" (15.322)" (39.723)" (23.296)"
Endogenous (-1) - - - - (83‘21‘15) - -
oV 0.362 0.623 0.678 0.675 0.647_ 0.601 0.691
(1.020) (3.296 (19.768) (19.077) (9.750) (11.723) (12.869)
. -0.081 -0.078 -0.076 -0.974 -0.076 -0.077 -0.075
CV x (Exemption >2000) (-5.891" | (-11.550§" | (-28.906§" (-0.670) | (-26.381)" | (-32.328)" | (-21.563"
. . -0.011 -0.015 -0.016 -0.016 -0.016 -0.011 -0.015
CV x (Disincentive <1987) (-0.731) | (-4.009)" | (-5.024)" | (-4.9295" | (-4.132)" | (-2.971) | (-4.687)"
Exemption >2000 -.- -.- -.- (ggg) -.- -.- -.-
-0.094 0.104
GDP (-0.134) (0.299) - - - - -
i 0.003 -0.027 -0.031 -0.030 -0.032 -0.006 -0.031
-short run (0.097) (-2.170§ (-5.317§" (-4.845§" (-4.619§" (-0.436) (-4.999§"
Family Business (>1994) - - - - - (8(3)33)
Time trend . -0.021 -0.021 -0.021 -0.020 -0.016 -0.022
) (-13.363)" | (-14.270)" | (-13.523)" | (-11.221)" | (-4.938y" (-7.685§"
0.028
IGBM,4 - - - - (1.567) -
AR(1) N -1.115 -1.102. -1.136 -1.052 -1.183 -1.113
: (-5.129) (-5.402) (-5.229 (-4.131) (-5.656) (-5.009
AR(2) N -0.691 -0.687_ -0.674 -0.602 -0.677 -0.702
' (-3.099) (-3.367) (-3.170 (-2.235) (-3.107) (-3.068)
Adjusted R 0.911 0.986 0.988 0.987 0.984 0.988 0.986
Log-likelihood 43.775 58.841 58.744 59.156 55.450 7.080 58.860
DW 1.821 2.205 2.184 2.208 2.343 2.243
Breusch-Godfrey Lagrange 0.250 0.400 0.306 0.349 0.072 1.259 0.785
Multiplier (B-G LM) [0.617] [0.527] [0.580] [0.554] [0.788] [0.262] [0.375]
F-test 38.044 146.213 185.845 151.771 114.318 156.174 146.543
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000]

Notes:robust t-statistics in parentheses, []: level ghfficance; *: significant at 10%, **: significamtt 5%, ***: significant at 1%
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Table 9: Real Estate: Declared Values. (Estimated) Market Price (Refined Lower Bound) (187-2001)

Model 1 Model 2a | Model 2b Model 2¢ Model 2d Model 3| Model 4 (']\_/i?dDeilﬁs) Model 6 Model 7
Constant 4.104 2.785 2.673 2.756 2.720 2541 2.541 i 3.148 2538
(9.940)" (4.642§" (4.669)" (4.856§" (4.686)" (5.288)" (5.018)" (3.592)" (5.025§"
0.089
Endogenous (-1) . - - - . (0.563) . -
: 0.231 0.129 0.100 0.099 0.609 0.173 0.089
Market Price (3.101§ (1.830) i (1.781) (1.645) (2.443)" (1.660) (1.213)
- -0.070 -0.072 -0.072 -0.052 -0.078 -0.073 -0.072
MP x (Exemption >2000) (14.118)" | (17.9115" i (18975 | (0.222) | (6.749)" | (-17.483)" | (-17.959}"
: 0.097
Exemption >2000 -.- . - - (:0.085) - -
. . 0.098
Market Price of Capitals - (1.815§ - - - -
MPCapitals x (Exemption ) -0.069 ) ) ) )
>2000) (-17.864§
Market Price BCN & Madrid i 0.089 i i i
(only exclusive areas) (2.005)
MPExclusive x (Exemption . -0.062 ) ) A
>2000) (-18.426)
Market Price BCN & Madrid i . 0078 i i i
(only most exclusive areas) (1.842]
MPMostExclusive x (Exemption N . -0.062 i i i
>2000) (-17.990§
GDP 0.111 0.857 0.959 0.920 0.953 0.996 0.998 -1.066 0.532 1.016
(0.539) (2.613) (3.326)" (3.230)" (3.306)" (3.882)" (3.678)" (-0.942) (0.865) (3.607)"
i -0.020 -0.013 -0.013 -0.012 -0.011 i i -
-short run (-0.921) (-0.712) (-0.723) (-0.740) (-0.645)
Family Business (>1994) - . - . - . - - (:8:(2)22)
Time trend -0.015 -0.018 -0.016 -0.016 -0.016 -0.016 0.034 -0.007 -0.015
! (-2.624§ (-3.505)" (-3.1715" (-3.081)" (-2.851§" (-2.7045" (1.184) (-0.655) (-2.600§"
0.036
IGBM¢.; - - : ) (0.833) ]
Adjusted R 0.944 0.965 0.964 0.966 0.965 0.966 0.963 0.758 650.9 0.963
Log-likelihood 39.405 43.667 43.590 44.044 43.694 43.256 43.26p .1986 43.813 43.305
DW 1.201 2.133 2.064 2.038 1.981 2.254 2.254 2.348  2.204
B-G LM 2.491 0.383 0.219 0.105 0.055 0.588 0.597 0.190 0.943 0.470
[0.114] [0.535] [0.640] [0.745] [0.815] [0.443] [0.440] [0.662] [0.331] [0.493]
F-test 60.009 77.640 76.837 81.738 77.927 101.950 73.465 - 79.205 73.901
) [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000]

Notes:robust t-statistics in parentheses, []: level ghfficance; *: significant at 10%, **: significamtt 5%, ***: significant at 1%
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Table 10: Real Estate: Declared Values. Cadastral Value (Refined Upper Bound) (1983-2001)

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Moel 7
P 4.216 3.001 3.341 3.351 3.040 3.307 3.471
(4.825§" (6.358§" (25.087)" (24.808)" (13.952)" (13.909)" (18.210)"
Endogenous (-1) -.- -.- -.- -.- (2232) -.- -.-
. 0.369 0.521 0.711 0.708 0.633 0.711 0.662
(1.019) (2.054§ (15.378)" (15.096" (10.129)" (8.170§" (9.5445"
. -0.083 -0.077 -0.071 -1.305 -0.068 -0.076 -0.073
CV x (Exemption >2000) (-5.9115" | (:8.309)" | (-27.098]" | (-0.591) | (-24.118§" | (-15.828)" | (-20.168§"
.. . -0.007 -0.006 -0.008 -0.008 -0.008 -0.007 -0.008
CV x (Disincentive <1987) (-0.426) (-1.108) (-2.189§" (-2.252§" (-2.330" (-1.129) (-2.275"
Exemption >2000 - - (gggg)
-0.00002 0.357
GDP (-0.00003) | (0.761)
i 0.018 0.012 - - - - -
short run (0.576) (0.685) ' ' ' ' '
Family Business (>1994) -- (8815)
Time trend - -0.017 -0.018 -0.018 -0.016 -0.017 -0.014
: (-7.894§ (-11.681) (-11.553) (-9.545 (-6.157) (-4.026)
0.007
IGBM:y N N N N (0.473) N
AR() - -1.149 -1.096 -1.163 -1.207 -0.675 -1.097
' (-4.207) (-4.720) (-4.368] (-4.842§ (-2.926) (-4.492)
AR(2) N -0.686 -0.677_ -0.665_ -0.699 B -0.662
: (-2.215) (-2.614) (-2.476) (-2.422) (-2.423§
Adjusted R 0.915 0.976 0.980 0.978 0.979 0.966 0.980
Log-likelihood 43.403 53.366 52.792 53.099 51.612 8.4416 53.707
DW 2.042 2.006 1.983 1.988 2.319 2.051
Y 0.073 0.029 6.19x107 7.15x10° 0.925 3.069 0.034
[0.787] [0.865] [0.999] [0.993] [0.336] [0.080] [0.853]
S 39.637 83.186 129.482 103.600 100.392 76.983 111.378
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000]

Notes:robust t-statistics in parentheses, []: level ghfficance; *: significant at 10%, **: significarmtt 5%, ***: significant at 1%
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Table 11: Real Estate: Declared Values. (Estimated) Market Price (Refined Upper Bound) (187-2001)

Model 1 Model 2a | Model 2b | Model 2c| Model 2d Model 3| Model 4 Model 5 Model 6 Model 7
Constant 3.845 2.921 2.738 2.821 2.776 2.780 2.781 2.844 2,775 3.400
(11.349)" (5.399)" (5.244)" (5.362)" (5.031)" (6.517)" (6.197)" (5.578)" (6.219)" (4.427)"
-0.016
Endogenous (-1) . - - - . (:0.265) . -
! 0.277 0.206 0.189 0.191 0.192 0.175 0.263
Market Price (4.541§" (3.238)" . (3.789)" (3.578)" (3.590" (2.678J" (2.890)"
- -0.073 -0.074 -0.074 -0.116 -0.074 -0.074 -0.075
MP x (Exemption >2000) (-17.837)" | (-20.356}" - (22.0237" | (0.559) | (-18.163)" | (-20.9515" | (-20.549§"
: 0.203
Exemption >2000 -- . - -- (0.202) - -
. . 0.156
Market Price of Capitals - (3.166)" - - - -
MPCapitals x (Exemption i -0.070 . i i i
>2000) (-20.005§
Market Price BCN & Madrid i 0.134 i i i
(only exclusive areas) (3.238)
MPEXxclusive x (Exemption i -0.064 ) ) )
>2000) (-20.270§
Market Price BCN & Madrid i i 0.119 i i i
(only most exclusive areas) (2.935)
MPMostExclusive x (Exemptior N . -0.063 . . i
>2000) (-19.288§
GDP 0.127 0.649 0.815 0.790 0.833 0.730 0.726 0.734 0.757 0.255
(0.752) (2.196) (3.100§" (2.993" (3.039" (3.206§" (3.0205" (3.063" (3.044§" (0.474)
- -0.013 -0.007 -0.007 -0.005 -0.003 - - i
I-short run (-0.702) (-0.458) (-0.456) (-0.329) (-0.213) :
- . -0.008
Family Business (>1994) . . . (0.378) -
Time trend -0.010 -0.015 -0.013 -0.013 -0.011 -0.011 -0.011 -0.010 -0.002
(-2.037) (-3.230)" (-2.737) (-2.587) (-2.231) (-2.100 (-2.123) (-2.006) (-0.248)
0.036
IGBM.., - - - - (0.972)
Adjusted R 0.965 0.974 0.973 0.974 0.971 0.976 0.973 0.973 730.9 0.976
Log-likelihood 42.372 45.216 44.971 45.186 44.456 45.043 45077  .1045 45.161 45.792
DW 1.528 2.277 2.167 2.206 2.113 2.346 2.348 2.26%  2.437
B-G LM 0.736 0.834 0.387 0.334 0.179 0.833 0.814 0.606 0.897 1.182
i} [0.385] [0.361] [0.534] [0.563] [0.672] [0.361] [0.367] [0.436] [0.343] [0.277]
F-test 98.791 104.755 101.338 104.339 94.493 142.117 102.797 103.136 103.980 113.260
) [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000]

Notes:robust t-statistics in parentheses, []: level ghfficance; *: significant at 10%, **: significarmtt 5%, ***: significant at 1%
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Table 16: Equity Shares Traded in Organised MarketsDeclared Valuevs. Stock Exchange Value (IGBM)
(Refined Lower Bound) (1983-2002)

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Moel 7 Model 8
Constant 6.584 -2.775 5.036 6.077 1.886 3.683 4.415 4.398
(2.086) (-0.522) (0.853) (0.963) | (5.218)" | (4.447)" | (50.07)" (44.895)"
Endogenous (-1) - B 0.508 0.534 0.561 0.167 N N
9 : ' (2155 | (2.167) | (6.043]" | (0.889) : '
IGBM 1.051 0.949 0.808 0.700 0.759 0.827_ 0.857_ 0.746
(6.081) (5.857) (5.171) (2.939) (5.701) (6.793) (7.394) (5.340)
- . -0.054 -0.057 0.003 -0.007
IGBMx (Disincentive <1987) (-0.981) (-1.144) (0.058) (-0.130) - -
, 0.625 0.861
IGBM (MA; 1-3) N o N o B (2.076) | (6.167)"
IGBM (WMA,; t-3) - - - - - (502'32?**
GDP -0.915 3.310 -1.270 -1.756 N N N N
(-0.791) (1.450) (-0.435) | (-0.565) ' ' ' '
| -0.188 -0.254 -0.047 -0.030 N N N N
-long run (-1.467) | (-2.137) (-0.329) | (-0.201) ' ' ' '
. . -0.602 -0.208 -0.267 -0.268
Family Business (>1994) (-4.001)" (-0.903) (-1.311) (-1.277) -.-
Family Business (>1997) -.- (géig) -.-
Time trend B -0.151 0.011 0.020 -0.037 | -0.076 | -0.090 -0.085
(-2.075) (0.116) (0.198) | (-4.155)" | (-4.171)" | (-8.604) (-7.509)
Adjusted R 0.779 0.824 0.865 0.857 0.876 0.899 0.90 0.876
Log-likelihood 8.883 11.800 15.142 15.489 12.984  .6p8 14.080 12.193
DW 1.880 1.719 1.573 1.340
B-G LM 0.001 0.073 0.096 0.419 0.785 2.180 0.768 1.728
[0.974] [0.787] [0.756] [0.517] [0.376] [0.140] [0.381] [0.189]
Fotest 13.705 15.044 17.472 14.463 43.280 36.660 49.414 38.712
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000]

Notes:robust t-statistics in parentheses, []: level ghfficance; *: significant at 10%, **: significamtt 5%, ***: significant at 1%
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Table 17: Equity Shares Traded in Organised MarketsDeclared Valuevs. Stock Exchange Value (IGBM)
(Refined Upper Bound) (1983-2002)

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Modl 7 Model 8
Constant 3.590 -5.731 4.877 6.596 1.880 3.715 4.426 4.409
(2.194) (-1.160) (0.880) (1.144) | (5.212)" | (4.566) | (51.29)" (45.883)"
Endogenous (-1) - B 0.506 0.532 0.563 0.162 N B
9 : ' (2.164) | (2.167) | (6.091§ (0.879) : '
IGBM 1.031 0.931 0.798 0.697 0.748 0.809 0.835 0.724
(6.044) (5.808) (5.211) (2.972) (5.706) (6.833) (7.364) (5.287)
- . -0.053 -0.055 0.004 -0.005
IGBMx (Disincentive <1987) (-0.968) (-1.126) (0.085) (-0.095) -.- -.-
, 0.630 0.857
IGBM (MA,; t-3) - - - - 2157 | (6.273)"
IGBM (WMA,; t-3) - - - - - (503%8:)5*
GDP -0.829 3.313 -1.182 -1.635 N N N N
(-0.726) (1.467) (-0.412) | (-0.534) ' '
| -0.180 -0.244 -0.041 -0.026 N N N N
-long run (-1.417) (-2.075) (-0.301) | (-0.180) ' '
. . -0.603 -0.217 -0.271 -0.271
Family Business (>1994) | (4 154" | (-0.952) | (-1.345) | (-1.305) N N
Family Business (>1997) -.- (82%) -.- - -
Time trend N -0.148 0.011 0.019 -0.037
(-2.056) (0.110) (0.186) | (-4.166)"
Adjusted R 0.840 0.823 0.864 0.855 0.875 0.900 0.902 0.876
Log-likelihood 9.127 11.994 15.365 15.678 13.183 .91 14.452 12.522
DW 1.870 1.702 1.592 1.356
B-G LM 0.003 0.103 0.092 0.375 0.717 1.972 0.705 1.648
[0.954] [0.749] [0.762] [0.540] [0.397] [0.160] [0.401] [0.200]
Fotest 13.653 14.907 17.371 14.321 42.902 36.928 49.855 38.852
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000]

Notes:robust t-statistics in parentheses, []: level ghfficance; *: significant at 10%, **: significarmtt 5%, ***: significant at 1%
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Table 18: Total Equity Shares:

Declared Valuess. Stock Exchange Value (IGBM) (Refined Lower Bound)1983-2002)

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Modl 7
Constant 4.519 4.424 4.331 4.166 4.251 4.265 3.665
(2.622) (1.477) (13.463)" (3.649§" (12.536)" (12.919)" (6.743§"
Endogenous (-1) - - - (8228) - -
IGBM 0.181 0.180 0.194 0.189 0.146 0.135 0.331
(2.072§ (1.902§ (2.929§" (2.758§" (1.845§ (1.567) (2.953§"
. . -0.042 -0.042 -0.040 -0.031 -0.012 -0.012 -0.034
IGBMx (Disincentive <1987) (-1.524) (-1.467) | (-3.426§" (-1.775) (-0.699) (-0.657) | (-2.826§"
IGBM (MA; t-3) - (8'82‘5") -
IGBM (WMA,; t-3) - (8'322)
-0.037 0.007
GDP (-0.062) (0.006)
: -0.013 -0.014 N N N - N
-long run (-0.193) (-0.190) ' ' ' ' '
Family Business (>1994) -0.275 -0.271 -0.267 -0.260 -0.267_ -0.267 -0.237
y (-3.944 (-2.294§ (-5.034§ (-3.894§ (-5.281) (-5.292§ (-4.312§
Family Business (>1997) - (2‘1132)
Time trend (882(1)) --
Adjusted R 0.559 0.525 0.612 0.571 0.603 0.605 0.639
Log-likelihood 23.743 23.744 23.693 23.086 22.192 2.284 25.073
DW 1.571 1.568 1.549 2.072 2.096 1.467
B-G LM 0.559 0.561 0.590 0.014 0.282 0.334 1.128
[0.455] [0.454] [0.442] [0.906] [0.595] [0.563] [0.288]
F-test 5.810 4.497 10.986 6.998 7.085 7.135 9.422
[0.004] [0.011] [0.000] [0.003] [0.004] [0.003] [0.000]

Notes:robust t-statistics in parentheses, []: level ghfficance; *: significant at 10%, **: significamtt 5%, ***: significant at 1%
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Table 19: Total Equity Shares:

Declared Valuess. Stock Exchange Value (IGBM) (Refined Upper Bound}1983-2002)

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Modl 7
Constant 4.370 4.407 4.434 4.304 4.358 4.373 3.762
(2.551) (1.481) (13.869)" (3.662)" (13.017)" (13.415)" (6.980§"
Endogenous (-1) - - - (8232) - -
IGBM 0.163 0.163 0.175 0.172 0.125 0.114 0.314
(1.880) (1.740) (2.664) (2.557) (1.606) (1.346) (2.8243"
. . -0.040 -0.040 -0.042 -0.034 -0.014 -0.013 -0.036
IGBMx (Disincentive <1987) (-1.484) (-1.430) | (-3.651)" (-1.884) (-0.789) (-0.746) | (-3.044)"
IGBM (MA; t-3) - (8'832) -
IGBM (WMA,; t-3) - (8'8(7)%
0.052 0.035
GDP (0.088) (0.027)
: -0.004 -0.004 N N N - N
-long run (-0.061) (-0.057) ' ' ' ' '
Family Business (>1994) -0.275 -0.276 -0.265 -0.259 -0.263 -0.263 -0.234
y (-3.963) (-2.348§ (-5.010) (-3.943§ (-5.282) (-5.922§ (-4.290)
Family Business (>1997) - (fslfg)
Time trend (88%) -
Adjusted R 0.563 0.530 0.616 0.576 0.608 0.610 0.645
Log-likelihood 23.864 23.864 23.816 23.271 22.411 2.451 25.246
DW 1.573 1.574 1.564 2.096 2.121 1.455
B-G LM 0.512 0.512 0.498 0.006 0.414 0.479 1.159
[0.474] [0.474] [0.481] [0.938] [0.520] [0.489] [0.282]
F-test 5.903 4.568 11.165 7.114 7.202 7.250 9.633
[0.004] [0.010] [0.000] [0.000] [0.003] [0.003] [0.000]

Notes:robust t-statistics in parentheses, []: level ghfficance; *: significant at 10%, **: significamtt 5%, ***: significant at 1%
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