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1. Introduction

You are what you drive.

Economic inequality among households is an important characteristic of the
welfare of a country. Societies experiencing too high inequality might be subject to
increased levels of criminality, drug and alcohol consumption, as well as political
instability. Moreover, excessive inequality can have detrimental consequences for
economic growth.1 Governments pursue various redistributive policies in order to

Note: The first version of the paper was presented at the BICEPS seminar in Riga (Latvia) in May
2010. The paper also benefited from comments of participants at the conference “The Shadow
Economy, Tax Evasion and Money Laundering” in Münster (Germany) and the KOF Brown Bag
seminar in Zurich (Switzerland). Valuable suggestions of an anonymous referee are also gratefully
acknowledged. All computations and graphics were made using R 2.15.0.
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1Thorbecke and Charumilind (2002) provide an extensive review of the literature on inequality and
its socio-economic impact.
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lessen excessive inequality among households. However, reliable indicators are
needed in order to evaluate the current stance of economic inequality as well as to
monitor progress of such policies.

A typical way of how economic inequality is measured is by means of
household budget surveys. The data are collected from a limited number of rep-
resentative households, which are asked to fill in the questionnaires including
various questions concerning their expenditure and income. While such a prac-
tice of data collection is widespread, there are a number of problematic issues:
(1) only a limited number of households are selected (invited) to participate;
(2) the participation is voluntary and verification of supplied information is
costly and may not always be possible; (3) the voluntary surveys suffer from the
so-called “middle-class bias” (Becker and Hauser, 2003) when households with
very high and very low income levels typically are not sufficiently represented;
and (4) Latvia is also characterized by a very high non-response rate of partici-
pation in surveys. For example, in the Household Budget Survey 2010 (HBS),
the overall non-response rate was 56.9 percent; i.e., in numerical terms it means
that for 5004 out of 8802 households selected in the HBS sample, the planned
interviews were not carried out (Central Statistical Bureau of Latvia, 2012 table
5). It is also remarkable that in Riga and urban areas, where the incomes are
generally higher than in rural areas, the non-response rates were 67.2 percent
and 56.6 percent, respectively. In rural areas the recorded non-response rate was
much lower, 40.2 percent.

In countries with a large share of underground economy, this type of data
collection, that is largely based on voluntary participation, may be more problem-
atic than in developed economies with a good functioning state. In the former
countries, due to the fact that the lion’s share of income is derived from unreported
economic activity, the respondents may tend to underreport their true expenses/
earned income in interviews or be less motivated to take part in these surveys.
Hence, in those countries one would expect that the reported picture may be
more distorted than that in countries with a higher income-reporting/tax-paying
discipline.

In order to overcome such distortions, typically alternative and, sometimes,
unconventional approaches are called for.2 Our paper follows suit and proposes an
alternative indicator of economic inequality among households based on informa-
tion from a state register of personal cars. In contrast to surveys, where partici-
pation is voluntary and verification of provided responses is costly (if possible
at all), the accuracy of information on possessed cars is easy to verify, and there-
fore it is not in the best interests of respondents to provide inaccurate or false
statements.

Our suggestion is based on the perception that personal cars, because of their
intrinsic characteristics, are not only a means of transportation but also an impor-
tant device that can be and is widely used for signaling of social status and hence
of economic well-being of their owners.3 Thus, as noted in Clark (2009), car owners

2Economists are well known for the use of such alternative indicators (The Economist, 2011).
3Using residential data for the San Francisco Bay Area, Choo and Mokhtarian (2004) identify

factors influencing the decisions of customers regarding which make and model to choose when they
buy a car.
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enjoy not only practical advantages of the increased mobility but also a number of
intangible and nevertheless highly valuable social benefits. In this respect, cars
distinguish themselves from other durable goods like washing machines and refrig-
erators that are kept behind closed doors and therefore are difficult to use to
impress other people unless one invites them home. The bulk of the literature also
suggests that car ownership increases at a similar or slightly larger rate with income
(e.g., see Clark and Finley, 2010), signifying the fact that since their invention in
the nineteenth century, automobiles still remain a very popular consumer good
that people aspire to have.

The use of personal cars as a signaling device may be even more pronounced
in countries of Eastern Europe, where until the breakdown of the Soviet Union,
personal cars were one of the most desirable but often unattainable to common
people consumer goods. Unsurprisingly, in the aftermath of the fall of the Soviet
block, one of the first things that residents of the countries in question did was to
satisfy their for a long time suppressed wishes to own a car. Data collected by
Eurostat support this observation. Figure 1 displays growth in passenger car stock
for each of the EU-27 counties during the period 1995–2009. In general, the
Eastern European countries experienced very high growth rates compared to the
old EU member states. The crave for cars in those post-communist countries
is also clearly reflected in the fast growth of motorization (defined as a number
of passenger cars per 1,000 inhabitants) during this period, as shown in Figure 2.
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Figure 1. Growth of Car Stock between 1995 and 2009

Source: Eurostat (2011), EU Transport in Figures.
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Of course, such record growth rates in car ownership can be explained by the fact
that the initial motorization degree was comparatively low in these countries in the
mid-1990s, as shown in Figure 3.

We illustrate the use of information on registered cars for measuring eco-
nomic inequality using Latvian data as an example. Our choice of Latvia is not
purely accidental. Latvia is a small Eastern European country that regained its
independence in 1991. Since independence Latvians were very active in acquiring
personal cars. In fact, during the period between 1995 and 2009 the stock of
personal cars in Latvia was growing at the fastest pace among the EU-27 countries,
by far outpacing not only countries of Western Europe but also its peer post-
communist countries (see Figure 1). In 2009, there were 510,000 registered per-
sonal cars—a slight drop from the peak level of 537,866 in 2007, as a result of the
recent crisis.

Interestingly, during the period from 1995 until 2009, the total population in
Latvia declined by about 9.8 percent from 2,469,531 in 1995 to 2,248,374 in 2009
(Central Statistical Bureau of Latvia).4 Accordingly, there were 8,886,000 house-
holds in 2009 in Latvia, indicating that on average more than a half of households

4The results of the new census 2011 indicate that, as of March 1, 2011, there were 2,070,371
inhabitants in Latvia. This may suggest that estimates for 2009 are too optimistic.
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Figure 2. Growth in Motorization (defined as number of cars per 1,000 inhabitants) between 1995
and 2009, %

Source: Eurostat (2011), EU Transport in Figures.
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own an automobile. This also signifies that cars are a popular consumer good that
is affordable for a wide range of Latvian residents with different incomes and
tastes.

There are two more additional features of Latvia that make our suggestion
to measure the income inequality using an alternative indicator-based approach
particularly interesting. First, there is a substantial share of underground economy
in Latvia. Schneider et al. (2010, table 3.3.3, p. 23) estimate that in the period
1999–2007 the average size of the shadow economy was 29.2 percent of the Latvian
GDP. For comparison, the largest shares of shadow economy among 21 transition
countries examined in the study are in Ukraine and Georgia and attain 49.7
percent and 65.8 percent, respectively. The lowest shares of the shadow economy
are estimated in the Slovak Republic (18.1 percent) and Czech Republic (18.4
percent). In addition, because of devastating effects of the recent financial crisis—it
is estimated that during 2008–09 the Latvian GDP cumulatively declined by about
25 percent—and the associated austerity packages implemented by the govern-
ment (including a rise in VAT and other taxes), it is very likely that the share of
underground activity in Latvia did not diminish but rather increased in the recent
period.

The second interesting feature of the Latvian society is that among all EU-27
countries it was ranked at the top of officially measured income inequality, as
illustrated in Figures 4 and 5. In Figure 4, the values of the Gini coefficients are
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Figure 3. Degree of Motorization (number of cars per 1,000 inhabitants) in 1995 vs. 2009

Source: Eurostat (2011), EU Transport in Figures.
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reported. In Figure 5, income inequality is approximated by the ratio of total
income of the richest quintile to that of the poorest quintile. The combination of
these two factors—a large share of underground economy and a very high offi-
cially estimated income inequality—is remarkable. It is open to speculation what
is the actual extent of income inequality among households, if unreported income
is taken into account. Our approach intends to shed more light on this important
topic and to complement officially published information.

The use of car prices for measuring economic inequality was earlier advocated
in a pioneering study of Kholodilin and Siliverstovs (2012). The authors show that
in Germany, regional measures of economic inequality based on the official data
are highly correlated with inequality measures based on regional car prices posted
on the internet. Moreover, it was also found that there is a rather high correlation
between the official estimates of regional income levels and recorded average
regional car prices, suggesting that in relatively poor (eastern) federal states,
people tend to demand smaller and cheaper cars than in the better-off western
federal states.

The novelty proposed in this paper is that we utilize the information con-
tained in the state register of personal cars in Latvia for measuring economic
inequality among households. For every reported car (make, model, year of pro-
duction) we approximate its value by a prevailing market price. By matching cars
with their corresponding prices, we are able to construct a proxy for economic
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Figure 4. Income Inequality in the EU-27 Countries in 2009: Gini Coefficient

Source: Eurostat (2012), European Union Statistics on Income and Living Conditions (EU-SILC).
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well-being of Latvian households that we can use for measuring economic inequal-
ity. In contrast to official measures of income inequality, our method does not have
any significant publication lag and is very inexpensive. We also show how to take
into account an inherent uncertainty in pricing of the cars by constructing confi-
dence intervals around our estimates of economic inequality.

The rest of the paper is structured as follows. The data used in our study are
described in Section 2. The results are presented in Section 3, followed by Section
4, where we discuss assumptions behind our approach and evaluate the possible
effects of deviations from these assumptions. The final section concludes.

2. Data

The data on personal cars registered in Latvia were graciously provided by the
Latvian Road Traffic Safety Directorate (CSDD). The car pool comprises those
cars that were registered on December 31, 2009. Only those cars were included that
passed the compulsory technical examination. The data are anonymized and
highly aggregated. We have only the following information at our disposal: car
make, name of model, year of production, owner type (private or organization),
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Figure 5. Income Inequality in the EU-27 Countries in 2009: Top-to-Bottom Income Quintile
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Source: Eurostat (2012), European Union Statistics on Income and Living Conditions (EU-SILC).
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and the corresponding number of cars. Unfortunately, any information on either
mileage or engine volume is absent. Neither do we have any geographical infor-
mation on where cars are registered.

In total, 510,959 personal cars were registered on December 31, 2009 in
Latvia. For our estimations we retained only those cars that were built after 1980.
The reason for such a choice is twofold. First, it is quite difficult to evaluate older
cars since there is not much price information available. Second, given their age it
is very likely that such cars are not that much used for everyday traveling but
perhaps are mainly kept for other reasons. We also removed from our sample
military cars like the Hummer HMMWVM1151 or VW ILTIS, since it was quite
difficult to find prices for such cars. Fortunately, there were not so many of those.
In the end we were left with 508,701 cars. These cars were registered by both
private persons as well as legal entities (commercial firms and organizations). In
practice, it is quite difficult, however, to separate the use of cars for private rather
than for business purposes. Hence, our first set of results is based on all cars. We
check the robustness of our results by estimating the level of inequality using cars
registered by private persons only.

The data on car prices were downloaded from the popular German internet
site hosting car selling advertisements (www.mobile.de) in May 2010. In total, we
collected 873,796 unique price quotes. We use this rich source of information
in order to determine an approximate value of each car registered in Latvia by
matching the car characteristics (make, model, production year) in the register
with the corresponding information posted on this website.

3. Results

In this section, we present our results. First, we describe the results obtained
using all cars registered to both persons and organizations. Then, we briefly report
the results obtained using a subset of cars registered to persons.

The bottom line of Table 1 reports that there were 508,701 personal cars
registered in Latvia with the earliest year of production 1980 (the stand of Decem-
ber 31, 2009). Using the website (www.mobile.de) we did not find any price for
12,562 of them, which comprises about 2.5 percent. For the rest of the cars we
could find at least one price quotation. For those cars for which we did not find any
prices, we had to use the available information in order to find out a reasonable
price for them. For this purpose we used car categories specified at http://en.
wikipedia.org/wiki/Car_classification. Observe that in our approach we mixed
classifications referred to as both American English and British English on this
website. From each classification we picked up the most detailed breakdown of
cars. For example, in the American English classification the “subcompact” class
of cars includes “city car” and “supermini” categories of the British English
classification, such that in the table reporting the estimation results we used these
two categories instead of one. In addition, we distinguished between four subcat-
egories of the “sports” cars. The reason for doing so is that this category of cars
is very heterogenous: on the one hand, we have low-price sports cars like the
Hyundai S-Coupé, on the other hand, rather expensive cars like the Lamborghini
Murciélago.
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The left panel of Table 1 provides a breakdown of cars according to the afore
mentioned categories. The largest category of the cars is “compact”, followed by
“mid-size.” Also cars belonging to the “entry lux” and “mid-size lux” categories
are quite popular in Latvia. The column “Non-matched” reports a number of cars
in each category, for which we could not find a single price. In general, we were
unable to match prices for older cars that are no longer sold in Germany, Soviet-
made cars (like UAZ in “mini SUV”), and American cars (like Chevrolet Lumina
or Dodge Intrepid in “full-size”).

Since we only dispose of very aggregated information on each car, its evalu-
ation is necessarily confronted with inherent uncertainty that we have to account
for. Fortunately, for most cars with characteristics known for us (make, model,
year of production) we have more than a single price observation. For example,
for the VW Golf produced in 2008 we have 419 registered cars and 4,190 corre-
sponding price quotations. We use these multiple price observations in order to
approximate the uncertainty. In order to compute a value of the Gini coefficient
we assign prices to cars by the following two procedures. For the sake of illus-
tration we continue with the example of the VW Golf 2008. In the first procedure,
we randomly draw (with replacement) a vector of size 419 from available 4190
prices such that each of 419 registered cars gets assigned its own price. We repeat
this procedure for every model in our sample, which in the end gives us a vector
of assigned prices of length corresponding to the total number of cars (508,701).
Now we can use this vector of assigned prices in order to compute the Gini
coefficient. In the second procedure, we randomly draw only one price from
available the 4,190 prices and assign this price to each of 419 cars. Then we repeat
this procedure for every model in our sample and subsequently compute the Gini
coefficient. We repeat each of the two procedures 100 times. As a result, we have
a distribution of Gini coefficient values. We report the descriptive statistics of this
distribution in Table 1 in columns (4)–(7) and (8)–(11) for the first and second
procedures, respectively.

We also use these two procedures in order to assign prices to 12,562 cars,
for which we could not find any price observation. For those cars without
matched prices we assigned a price by exploiting our knowledge about a cat-
egory to which they belong and a year of production. According to the first
procedure, we draw a vector of size corresponding to a number of cars from a
set of prices for those cars that were built in the same year and belong to the
same class. According to the second procedure, we randomly draw a single price
from the mentioned set of prices and assign this price to every car with these
characteristics.

Estimation results for all car categories are reported in the last row of Table 1.
The mean values of the obtained distribution of Gini coefficients computed by
these two approaches are practically the same (0.551, subject to rounding).
However, the standard deviations of the respective distributions differ. In the first
procedure the variation is negligible (the observed maximum and minimum values
of Gini coefficients are 0.552 and 0.550, while the standard deviation is 0.000),
whereas the second approach yields maximum and minimum values of 0.591 and
0.544, with the standard deviation of 0.007. A similar conclusion can be reached
when comparing estimation results for car classes.
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In order to check the robustness of our results we replicated these two pro-
cedures using cars registered only to physical persons (see Table 2). The sample
size reduces to 428,972 cars, and for 11,411 cars we could not find any price
observation. The mean values of the Gini coefficient are 0.534 and 0.533 for the
first and second procedures, respectively. These values are very close to those
reported for the whole car pool.

The car-based estimates of income inequality are compared to official mea-
sures based on household budget surveys. The survey-based measures of Gini
coefficients available to us are for the years 1988 (0.225; Rauhmane et al., 2001),
1997 (0.338; Fofack and Monga, 2004), 2000 (0.373; Fofack and Monga, 2004),
and 2005 (0.360; CIA, 2011). Since 2005, the values of the Gini coefficient are
available from Eurostat. In 2009, the value of the Gini coefficient was 0.374. This
value is the highest in magnitude among all the EU-27 countries, as shown in
Figure 4. For the European Union taken as a whole, the corresponding value of
the Gini coefficient in 2009 was 0.304. These figures suggest that in the aftermath
of the breakdown of the Soviet Union and during the following two decades, a
very severe polarization of the Latvian society in terms of economic well-being
took place. Nevertheless, the value of the Gini coefficient reported by Eurostat is
much lower than that reported in Tables 1 and 2.

In sum, our approach to measuring the economic inequality among Latvian
households suggests that it is much more pronounced than officially reported. It is
interesting to note that the estimated value of the Gini coefficient is practically the
same whether we use all the cars registered to both physical persons and legal
entities or only those cars registered to physical persons. The main argument for
using our approach for measuring inequality in countries with a formidable share
of shadow economy is that, on the one hand, respondents are generally less
motivated to disclose their true levels of income/expenses in interviews than in
countries with smaller levels of underground activity. This may severely distort the
officially reported measures of household income inequality. On the other hand, it
is in their best interests to provide accurate reports to the register of the road police
of what car they drive. Provided that the value of a car can serve as a good proxy
for income level of a corresponding household, in our approach we can (at least,
partly) correct for such a survey bias in assessing the extent of economic inequality
in these countries.

4. Discussion

The results reported in the previous section state that household income
inequality in Latvia—already by all means high compared to the other EU-27
countries—may be even much higher than officially assumed. Our approach,
however, is based on several assumptions, which will be discussed below. We also
will speculate on how deviations from these assumptions might influence estimated
values of the Gini coefficient in our approach.

The first assumption that we make is that there is no sample selection bias
in car ownership. That is, households at each step of income ladder have an
equal chance of owning a car. As stated above, in 2009, there were registered
510,959 personal cars in Latvia. The corresponding number of officially counted
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households in 2009 was 8,886,000. Assuming that the lion’s share of households
possesses only one car, which leaves us with slightly less than 400,000 carless
households, or about 42 percent of total household number. This is still a relatively
large number, but under this assumption, stating that the propensity to own a car
is equal across households with different income levels, a share of car-owning
households can be regarded as a representative subsample, on which basis more
general conclusions regarding the whole sample of households can be drawn.

In practice, however, this assumption may not be entirely fulfilled. As noted
above, even by taking the official measures of income inequality for granted, there
is a very big gap between Latvian households in the top and bottom quintiles of
income distribution (see Figure 5). These figures are also consonant with the fact
that the poverty rate in Latvia is the highest one among all the EU-27 member
states. In 2009, it was about 26 percent measured across all population groups by
age and gender,5 as shown in Figure 6. This implies that households with incomes
below or around the poverty line are less likely to own a car than an average
household, as the former group of households, for example, with retired or unem-
ployed people, simply cannot afford it.6 To give an example, the poverty rate

5This poverty rate is defined as at risk of poverty rate (cut-off point: 60 percent of median
equivalized income after social transfers).

6At the same time, members of those households are more likely to be engaged in underground
economic activity, compensating for the lack of official income.
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Figure 6. Total At-Risk-of-Poverty Rate in the EU-27 Countries in 2009
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among Latvian households with one adult aged 65+ is close to 80 percent and
again is the highest across all the EU member states (see Figure 7). Clearly, the car
ownership rate in such a household is much lower than in an average household.

In order to acknowledge the fact that for certain types of households the
propensity to own a car is much lower than for other types, we have to modify our
first assumption. We do that by stating that the households with incomes (well)
above the poverty line are equally likely to own a car irrespectively of their actual
income level. For this category of households the differences in income are
assumed to be adequately reflected in the values of owned cars. At the same time,
in our approach, accounting for the households that cannot afford a car is equiva-
lent to adding very low prices to those prices that we already have. This would
imply that our estimates of the Gini coefficient interpreted under the original first
assumption are conservative. Thus, properly acknowledging for the households
living below the poverty line is likely to increase further the estimated value of the
Gini coefficient.7

7Proper accounting for households actually living below the poverty line is a non-trivial task in the
presence of the rampant share of officially unrecorded economic activity in the Latvian economy. Here,
the biggest problem is how to separate those households that are poor indeed and those households that
appear as poor in the official statistics but earn the lion’s share of their income from underground
activity. In our opinion, this could be done by matching their material possessions (including cars, as
done in the present study) with economic information reported to governmental agencies by these
families. This requires much more information than we actually have and hence is beyond our study.
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Our second assumption is that the elasticity of expenditure on a car with
respect to income is positive and close to unity. The positive sign of the elasticity
indicates that with rising incomes, households on average prefer to buy more
expensive cars, signaling improvement in their economic well-being. The assump-
tion of unitary elasticity implies that expenditure share on a car out of household
income (here approximated by car prices) is on average the same not only for
households with a similar income level but it also holds for all households regard-
less of their income levels. This assumption is based on a well established link in the
literature between income and expenditure on transport (Schafer, 2000). In abso-
lute terms, there is a positive relationship between income and transportation
expenditure, including public transport, operation of personal vehicles, and pur-
chase of vehicles. Moreover, according to the conclusions stated in the Indicator
Fact Sheet on expenditures on personal mobility:8 “The share of household expen-
ditures on transport appears to be relatively stable across time, countries, and
income groups, exceptions left aside.” This Indicator Fact Sheet summarizes infor-
mation from household budget surveys collected across EU member states on the
basis of Eurostat (2004).

These results are reported for broadly defined transport expenditures, from
which budget allocated for vehicle purchase is only one component directly related
to our study. It is also reported that expenditure shares on public transportation
and operation of personal vehicles are comparatively more stable across income
groups than a share of outlays for vehicle purchases. Households at the lower and
higher tails of income distribution tend to correspondingly underspend and over-
spend on car purchases compared to middle-income households. This is consistent
with the literature that finds that financially constrained households, for example,
including retired and unemployed people, view cars as a necessity good and
therefore care mostly about actual transportation services that a car provides
rather than about other beneficial aspects of owning a car. However, for rich
households, such motives as crave for luxury and status symbol play a more
prominent role in deciding how much to spend on a car.

In the academic literature, the range of estimates of income elasticity of
demand for automobiles is quite broad. On the lower end, Train (1986) and Hess
(1977) report estimates of 0.10 and 0.26, respectively, signifying very low demand
sensitivity to income. However, as summarized in Bordley and McDonald (1993,
table 3), most of the studies report estimates in the range of 0.7 to 2.5. McCarthy
(1996) also concludes that elasticities reported in the literature are generally greater
than 2.0, indicating a rather large demand sensitivity to income changes. Bordley
and McDonald (1993, table 2) report an estimate of aggregate income elasticity of
about 2.0 but argue that it varies across different car classes. For example, for
economy and small cars, income elasticity is about 1.55; for compact, mid-size,
sporty, and large-segment cars it is about 2.0; whereas for luxury-segment cars, it
is about 3.0. The reported above estimates of income elasticity are obtained using
data for the U.S. or Western Europe. It is not entirely clear to what extent these
findings generalize to countries of the former communist block. Anyway, we are

8Available at http://www.eea.europa.eu/data-and-maps/indicators/expenditures-on-personal-
mobility-1 (accessed April 23, 2012).
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not aware of any study that specifically addresses this question for East European
countries in general and Latvia in particular. If we take at face value the findings
that income elasticity of demand for cars is above unity, then this would imply that
richer households spend an overproportionate share of their household income for
vehicle purchase. Such a tendency of rich households to overspend on their cars
would imply that our estimates of household income that is inferred from the
corresponding car values is exaggerated for this household category. If this were
the case, then our estimates of inequality among all households in Latvia tend to
be upward-biased. The size of this bias depends on the actual value of income
elasticity as well as on the distribution pattern of households according to their
income. The latter, in turn, is reflected in the true but unobserved state of house-
hold economic inequality that we try to measure.

Following the suggestion of a referee we investigated by how much the income
elasticity is larger than one could contribute to the upward bias in our estimates of
the Gini coefficient. The details of how we addressed this issue are presented in the
Supplementary Appendix, but the main idea is to adjust the observed prices to
those that would be consistent with the assumption of the unitary income elastic-
ity, and then use them for computing the Gini coefficient. In the adjusted data the
bias is attenuated, implying that the true underlying household income inequality
could be estimated more accurately. The bias magnitude in estimating the Gini
coefficient then is inferred by comparing its values computed from the original and
adjusted prices.

As explained in the Appendix, we use the following formula in order to
recover car prices that are consistent with the unitary income elasticity:

(1) y y
y y

i ni
i∗ = ∗ +
− ∗

=0
0 1

η
, , , ,…

where yi are observed car prices matched to a particular car in the state register.
The parameter h is the income elasticity that depends on a car category. Follow-
ing Bordley and McDonald (1993) we impose the income elasticity of 1.55
for small cars and 3 for luxury-segment cars. For the rest of the categories the
income elasticity is set to 2. The use of this formula requires a numeraire price y0

∗,
which we set to the average monthly gross salary/wage earned in Latvia in the
fourth quarter of 2009. It is equal to 440 LVL or 628 EUR according to the
Central Statistical Bureau of Latvia.9 The obtained value of the Gini coefficient
calculated from the adjusted prices is 0.480, which is lower than 0.551 reported
in Table 1 but still exceeds the official figure. This allows us to conclude that the
bias in estimates of the Gini coefficient based on car prices definitely plays a
non-negligible role, but it alone cannot account for the discrepancy between our
and official estimates.

The third assumption that we make is that there is only one car per household.
This certainly may be true for families with lower income but may not hold
for richer families, where both husband and wife may each have a car to drive.

9We applied this formula only to car prices that are larger then the numeraire price. All matched
car prices that are lower than the chosen numeraire price were substituted with the numeraire price.
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Although we do not have any information on car ownership per household, we can
conjecture that accounting for this fact would result in even higher values of the
Gini coefficient, ceteris paribus. By pooling the values of cars, each driven by a
husband and wife from the same household, we increase the implied value of their
household income, resulting in a smaller number of households at the upper tail of
income distribution.

In our car evaluation exercise, we deployed German prices. In doing so we
implicitly assume that the price structure of the German car market is similar to
that in Latvia. To a certain extent, this seems to be not far away from the truth as
most of the (second-hand) cars are imported to the Latvian market from Germany
and no customs duties are charged, since both countries belong to the European
Union. An advantage of using the German prices is that it helps us directly match
prices to a corresponding car for more than 97 percent of the registered cars. As an
alternative we could have used the local prices in order to determine an approxi-
mate price for a car. But compared to almost 900,000 price quotations available
in Germany, there are only about 4500 prices that we could find on the Latvian
website publishing car sale announcements (www.ss.lv) This number is substan-
tially smaller, implying that for a large portion of cars it is not possible to directly
find the corresponding prices. Moreover, German prices are also more heterog-
enous for a given set of characteresitcs (make, model, year of production) that we
have at our disposal, allowing us to better account for evaluation uncertainty of
cars with these characteristics.

Finally, we acknowledge that the prices placed on the web are not the final
selling but offer prices. The former prices can naturally deviate from the latter but
we do not have any information by how much.

All in all, our approach is based on several assumptions, deviations from
which are rather likely in real life. As discussed above, these deviations from the
assumptions may lead to both under- or overestimation of the true extent of
income inequality in Latvia. However, given the information at hand, it is very
difficult to accurately assess which effect dominates. However, the main message is
quite clear. The income inequality in Latvia that is already at a record level
compared with the other EU member states may well be even higher than is
officially assumed. The results of our approach provide no evidence against this
proposition.

5. Conclusions

In this paper, we suggest an alternative method of measuring the extent of
economic inequality between households. Rather than directly asking (a subset of)
households regarding their incomes and expenditures, we suggest to infer indi-
rectly their incomes by assessing an approximate value of their cars. We expect that
our method delivers more precise results, especially in countries where the lion’s
share of income is derived from underground activity. In those countries, we
expect that the respondents are less likely to provide true answers during the
interviews or are less motivated to participate in the budget surveys at all. As a
result, inequality measures based on household budget surveys are likely to be
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downwards biased. In contrast, our approach is based on accurate and easily
verifiable information reported by the respondents to the road police register
about the cars they own.

As an illustration of our approach we use Latvian data on car ownership.
For each car model we assign a corresponding price using information from the
internet advertisements placed on the popular German website with car adver-
tisements. We compute the Gini coefficient based on the assigned car prices and
find that our estimates of the Gini coefficient are much higher than those
reported on the basis of household budget surveys. The officially available esti-
mate of the Gini coefficient for 2009 is 0.374, which is much lower than 0.550
computed on the basis of the observed car prices. When we adjust the car prices
in order to mitigate the upward bias in our estimates that arises due to the fact
that income elasticity of car expenditures is above unity, our estimate of the Gini
coefficient drops to 0.480, suggesting that the discrepancy in our and official
estimates of the inequality among Latvian households cannot be solely attrib-
uted to this bias.

Acknowledging that our approach is based on a number of restrictive
assumptions, we discuss the likely qualitative effects of deviations from these
assumptions on the estimated values of the Gini coefficient. We conclude that the
level of income inequality among Latvian households that is already very high
compared to the other EU countries may, in fact, be even higher. In any case, we
do not find any evidence against this thesis based on our alternative approach.

There are a number of relevant extensions of the approach proposed in our
paper. For example, had we known places like towns or villages, where cars are
registered, it would be possible to estimate the income inequality at the regional
level, similar to the earlier application to Germany (Kholodilin and Siliverstovs,
2012). This would provide us with information on regional differences and, more
importantly, allow us to spot poverty pockets in Latvia. Also monitoring trends
in car ownership over time would allow us to track the course of the economic
well-being of Latvian households. Finally, our approach can be easily transferred
to similar datasets in other countries, which enables us to develop international
comparisons.
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